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Technical Specification of Medium voltage switchboard
I1- TECHNICAL SPECIFICATION:-
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~CURCUIT-BREAKERS:-

Each incoming and outgoing feeder and the bus-tie shall comprise a circuit-
breaker which should have the following specification:-

- Switchboard maximum operating voltage KV 12 24
- Type vacuum  vacuum
or SF6 or SF6
- Nominal operating voltage KV 11 22
- Rated voltage KV 12 24
- Rated current Amps.
- Incoming feeders 1250 630
- Bus-tie 1250 630
- Outgoing feeders 630 630
- Rated breaking current, r.m.s. at nominal operating voltage KA 25 20
- Thermal withstand current r.m.s. for 3-sec. KA 25 20
- Rated making current, peak value KA 62.5 50
- Dynamic withstand current, peak value KA 62.5 50
- One-minute power frequency withstand Voltage r.m.s. KV 28/32 50/60
- 1.2/50 micro-second impulse withstand Voltage, peak KV 75/85 125/145
- Control voltage
e Tripping coil Vd.c. 110 110
e Closing coil Vd.c. 110 110
2-INSTRUMENT TRANSEFORMERS:-

2-1- CURRENT TRANSEORMERS:

* Earth fault protection CT is the same of over current protection.
Switchboard maximum operating voltage KV 12 24
Number of cores 2 2
Nominal operating voltage KV 11 22
Rated voltage KV 12 24

Rated current ratio Amps.
* Incoming feeders ***/5/5 ***[5/5
* Qutgoing feeders ***[5/5 ***[5/5
* Bus-tie ***[5/5 ***[5/5
Accuracy class
* Relaying core 5p10 5p10
* Measuring core 0.5 M5 0.5 M5
Rated burden
* Relaying core 30VA(1.2 Q) | 30VA(1.2 Q)
* Measuring core 15VA(0.6 Q) | 15VA(0.6 Q)
Thermal withstand current r.m.s. for 1-sec. KA 31.5 25
Dynamic withstand current, peak value KA 80 62.5
Rated continuous current Amps. | 120% In 120% In
One-minute power frequency withstand Volt r.m.s. KV 28 50
1.2/50 micro-second impulse withstand Voltage, peak | KV 75 125

2-2- POTENTIAL TRANSEO
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Each incoming feeder shall comprise three single-phase potential

transformers protected by three H.R.C. fuses which should have the following
specification:

M.V Distribution Board

- Switchboard maximum operating voltage Kv |12 24
- Number of cores 2 2
Nominal operating voltage KV |11 22
Maximum operating voltage KV |12 24
Rated ratio volts §11000,110,110 §22000,110,110
V3 N3 3 V3 V3 3
Accuracy class
Relaying core 1 1
Measuring core 0.5 0.5
-Rated burden VA 1100 100
1.9 for 8 hours [ 1.9 for 8 hours
- Induced withstand volt at 100 c/s for one min, r.m.s. | KV |28 50
1.2/50 micro-second impulse withstand Volt, peak KV |75 125

a-Incoming feeders:-
Each incoming feeder shall comprise the following measuring instruments:
- Three ammeters, 5A, class 1.5, with scale 0-120% of the rated primary current of
the current transformers.
- One three-phase, four-wire, 5A, 110/\3 V, class 0.5, with non-reversing device
KWH-meter.
- One three-phase, four-wire, 5A, 110/3 V, class 2 or 3, with non-reversing device
KVARH-meter.
- One three-phase voltmeter 110 V, class 1.5 with scale 0-12 KV for 12 KV
switchboards and 0-24 KV for 24 KV switchboards and 7-position selector switch
for measuring the line and phase voltages.
- One three-phase, four-wire, 5A, 110/\3 V, class 2 or 3, with non-reversing device
KVARH-meter
- Alternative: an electronic meter with the following: Three-phase, four-wire KWH
max demand, p.f KVARH meter digital type, 110 VAC, 5A class 0.5 and security
against reverse energy.
b-0Outgoing feeders and the bus-tie:
Each outgoing feeder and the bus-tie shall comprise:
-Three ammeters, 5A, class 1.5, with scale 0-120% of the rated primary current
of the current transformers.
The measuring instruments should have also, the following specification:

- Continuous current Amps 2 X rated current
- One-second thermal current Amps 20 x rated current
- Dynamic current, peak value Amps 40 x rated current
- Continuous voltage volts 2 X rated current
- One-minute 50 c/s withstand volts KV 2

- 1.2/50 micro-second impulse withstand Voltage peak | KV 6

The power consumption in VA and burden in ohms at rated current and
voltage of the measuring instruments shall be submitted.
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4-PROTECTIVE RELAYS

The protective relays shall be three-phase and ground, microprocessor based,
multifunction protection, control and measurement units definite time delay with
magnetic inrush current proof.

The protective relays shall be in an integrated system with communications.
a.For incoming feeders :

each incoming feeder shall include : * A three-phase directional over current and
directional earth fault relay set suitable for all earthing systems, they are completely
independent on each other.
A three-phase non-directional timed over current, earth fault and instantaneous
short circuit relay
b . For outgoing feeders and bus-tie -:
each outgomg feeders and bus-tie shall include : A three-phase non-

directional timed over current, and instantaneous short circuit relay.
*» fhe specifications of directional relay:

* In 5A
e Vi 110 V.a.c.
e Aux. power supply 110 to 220 V d.c or a.c.
e Current setting range (0.1:2) 1,
e Current steps 0.051,
o Time setting range (0.05:3) sec
e Time steps E-g%/sec
e Timed accuracy =070
ioti 0-360
e Characteristic angle phase 0.360
e Characteristic an@lﬂ;round '
The specifications of non-directional timed ever current relay:
e In 5AI
e Aux. power supply (0.0
e Current setting range 110to 220 V d.cor a.c.
e Current steps 0.1:2) 1,
o Time setting range 0.05 5:3) sec
e Time steps 0.01sec
; + 5%
e Timed accu racy
The specifications of non-directional inst. short-current relay:
e Pick up range (0.1:20) 1,
20: 40 m sec

e Operating time
- The relays shall include four normally open output contacts and programmed as follows:-

- Two contacts for O.C. Trip (phase to phase and phase to ground)

- Two free contacts for Scada system
Control output relay

e Continuous current 21,
e Making capacity 61,for400 ms

e _Operating temperature -20to 60 °C

i.e. The relay must have a flag or LED on its face to indicate the relay operation
and events recorder.
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All the protective relays should have flag indicators which are to be reset manually
by the operator after fault determination. The switchboards should be furnished with
a suitable warning device.
The earthing switches and load-break switch should have position indicators and the
circuit-breakers should have position indicators or signal lamps.
The warning signals and indications should be executed and arranged in such a
manner that the operator can easily without confusion fix the tripped feeder, the
tripping relay and the fault kind.

6-BUSBARS AND CONNECTORS:-

Main bus bars and connectors should be made of pure, best quality, hard
drawn, electrolytic copper and painted red, yellow, blue and mounted on ribbed
insulators of creepage distance not less than 2 cm / kv (at 11 or 22 kv). The busbar
should be dimensioned for 45 °C ambient temperature and 20 °C temperature rise at
normal regimes and a temperature not exceeding 200 °C for short-circuit regimes
and should have the following specification:

-Switchboard maximum operating voltage KV 12 24
-Main busbar rated current A 2000 1250
-Connector rated current A
-Incoming 1250 630
-Outgoing 630 630
-Three-second thermal withstand current r.m.s. KA 25 20
-Dynamic withstand current, peak value KA 62.5 50
-One-minute power frequency withstand voltage, r.m.s. KV 28 50
-1.2/50 micro-second impulse withstand Voltage, peak KV 75 125
- Current density, not more than A/mm? |2 2

7-D.C. INNSTALLATION :-

Each switchboard should have a 110 V accumulator battery rectifier set. It
should be fully automatic, suitable for tropical condition, furnished with all
necessary signaling, measuring and protecting devices and consists of:
a-Battery:

£

- Type Nickel — cadmium
- Number of cells 92
- Rated voltage
* per cell 1.2V
* of the battery 110V
- Rated capacity 100 Ah Based on
* Discharge time 5H
* Discharge current 20A
- Fully charged voltage per cell, at constant voltage charging 1.55t01.65V
- Trickle charged voltage per cell 14V
- Permissible temperature range -5to+45°C

b-D.C. distribution board:
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It should be metal-enclosed and comprises all the necessary breakers,
control switches, measuring instruments, protective and signaling devices.

8- OWN-NEED SERVICE CUBICLE:-

The_own-need service cubicle should comprise a load-break switch protected by

three H.R.C. fuse and have the foIIowing specification:

-Switchboard maximum operating voltage KV |12 24
-Rated current A ]630 J400
-Maximum operating voltage KV |12 24
-Rated operating voltage KV |11 22
-One-second thermal withstand current r.m.s. KA | 25 20
-Dynamic withstand current, peak value KA § 625 |50
-One-minute power frequency withstand Voltage, r.m.s. KV | 28/32 } 50/60
-1.2/50 micro-second impulse withstand voltage, peak KV | 75/85 | 125/145
-Rated current of H.R.C. fuses (for transformer 63 KVA) A |10 6
-Breaking capacity of H.R.C. fuses, r.m.s. KA 315 |25

9- 0.4 KV A.C. DISTRIBUTION CABINET:-

A three-phase, 50 c¢/s, 380/220 v suitable metal — enclosed distribution cabinet
with all the necessary instruments, devices and wiring assembled in the works and

consists of:

- Sectionalized copper busbar with two incoming feeders, one bus-tie and four

outgoing feeders.

- Two incoming and one bus-tie circuit-beakers, 160 A, 10 KA with thermal

releases ranged (80 — 100 A) and magnetic releases ranged (400 — 1000 A).
- Four outgoing circuit — beakers (two on each section ), 63 A, 10 KA with

thermal releases ranged (45 — 63 A) and magnetic releases ranged (250 — 630 A).

IV'INSPECTION AND TESTING:"

1. Canal Electricity Distribution Company (CEDCO) reserves its right to carry
out inspection during fabrication stages and witness the testing of the

switchboards.

2- Unless otherwise specified or approved in writing by CEDCO. a\l switchboard
components should be tested in accordance with all relevant latest applicable

IEC standards.

3- All tests should be carried out by the manufacturer at works, at his expense
and under control and supervision of CEDCO inspection engineer(s).
4- All type, routine test certificates (three copies) should be delivered to CEDCO.

V-STANDARDS:

In addition to the requirements of this specification, all switchboards should
comply with the relevant latest applicable standards Issued by the
"INTERNATIONAL ELECTROTECHNICAL COMMISSION*"
The tenderer should submit with his offer a complete copy of outline drawings,
single line diagram with all technical parameters and a complete catalogue
containing full technical data for each component of the switchboard. He should
also submit quality control procedure.
Any offer wh12ich shall be not accompanied with all above-mentioned
drawings and catalogues would be rejected.
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