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1-SCOPE

This specification covers the minimum requirements for Indoor medium voltage (24 KV)
AC. metal enclosed, metal clad, factory assembled, type tested, three pole metal enclosed
SF6 gas insulated medium voltage switchgear equipped to work with SCADA system
without RTU, 3-phases single copper bus bar system in accordance with the latest
international standard IEC62271-200, IEC62271-100 unless otherwise specified.

The design, engineering, manufacture, testing at the manufacturer’s factory, painting,
packing for transport, insuring, transportation by road, and delivery at destination shall be
supported.

It should be made of sheet steel and equipped with:SF6 gas insulated medium, vacuum
circuit breaker, copper bus bars and all necessary connections.
The switchgear consists of (X) panels as follows:-
(X1) as incoming feeder panels.
(X2) as outgoing feeder panels.
Bus-sectionalizer panel coupler & riser (One or Two functional.unit are accepted).
One AC Low Voltage Distribution Board. (Option);
One DC Low Vaoltage Distribution Board. (Option)
Note: X1 and X2 should,be defined according to ....EDC:




Ministry of Electricity and Renewable Energy Basaial) 43Uallg eLiygs 33

Egyptian Electricity Holding Company ssion ok P symcs o san sligSl Lol AS)al)

EEHC DISTRIBUTION MATERIALS SPECIFICATION EDMS 01-202-1
24KV MV GIS SWITCHGEAR 19-12-2023

2. DEFINITIONS

2.1  Metal- Enclosed Switchgear:
Switchgear assemblies with an external metal enclosure in which components are
arranged in separate compartments with metal partitions, enclosure and partitions
intended to be grounded.
Enclosure:
Surrounding part of metal- enclosed switchgear usednto prevent personnel from
accidentally approaching live or moving parts contained“therein and to protect internal
equipment against external effects.
Grounding Position:
A position in which the closing of a mechanical switching device cause a main circuit to
be short-circuited and grounded.
Rated Normal Current:
The value of the current which a circuit of metal-enclosed switchgear is capable of
carrying continuously under specified conditions of use and behaviour.
Short- Time Withstand Current:
The current that a circuit of metal- enclosed switchgear can carry-during a specified short
time under the prescribed conditions of use and behavior. It is expressed as an r.m.s.
value.
Peak Withstand Current:
The value of peak.current that a circuit of metal-clad switchgear can withstand under the
prescribed conditions of use and behaviour.
Ambient Air'Temperature (OF Metal- Enclosed\Switchgear):
The temperature, determined’ unders preseribed ‘conditions, of the air surrounding the
external’enclosure of the metal- enclosed switchgear.

28 DMT
Definite minimum time over-current protection.

29 RTU

Remote terminaldunit

2.10 MDMS
Meter Data Management System (MDMS)

2.11 DCC
Distribution controh.center
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3- ENVIRONMENTAL CONDITIONS

The performance of switchgear should be guaranteed for following
environmental conditions, any differences in the guaranteed performance should
be clearly set out in the offer.

Minimum ambient temperature -5°c.
Maximum ambient temperature 45°¢cA50 °c as option).
Maximum relative humidity 95%.

Maximum altitude 2000 m:

4-GENERAL DATA

Rated voltage. 24KV

Insulation level atpower frequency. 50 KV

Basic impulse level (BIL) 125 KV

Frequency. 50 HZ
System.Grounding Solidly. earthed
Body Color. Preferred (light grey)
Auxiliary voltage. 110VDC+20%

Degree of protection IP65 for SF6 Gas filled compartment, IP2X for
operating mechanism and cable comparment

Copper purity not less than 99.9 %

Copper Conductivity not less than 57 MS/ m

Contact resistance/C.B. less than 60 pQ @current supplied 100A
Conductivity resistanee for each panel | Less than or equal 300 pQ




Ministry of Electricity and Renewable Energy Basaial) 43Uallg eLiygs 33
Egyptian Electricity Holding Company ssion ok P symcs o san sligSl Lol AS)al)

EEHC DISTRIBUTION MATERIALS SPECIFICATION EDMS 01-202-1
24KV MV GIS SWITCHGEAR 19-12-2023

5-APPLICABLE STANDARDS

Unless otherwise specified in this specification, the 24 KV MV GIS SWITCH GEAR
equipped to work with SCADA without RTU (Remote Terminal Unit) and should be
comply with the latest edition of IEC standard and should be designed, manufactured and
tested in accordance with the applicable IEC standards as following table:

Table 1

S. No Standard No. Description

1. IEC 62271 High-voltage switchgear and control gear
Part 100: High-voltage alternating-current circuit-breakers
Part 200: AC metal-enclosed:switchgear and control gear for
rated voltages above 1 kV and up to and including 52 kV
Part 102: AC disconnectors and earthing switehes.
Part 103: switches for rated voltages above 1 kv up to and
including 52 kv
Part 106:»Alternating current contactors, contactor-based
controllers and motor-starters

IEC 61869-1,2 Current transformer

IEC 61869-1,3 Voltage transformer
IEC61850 Communication protocol (Edition 2).

IEC60225-27 Measuring relays and protection equipment - Part 27:
Product safety requirements

IEC600682-27 Environmental testing - Part 2-27: Tests - Test Ea and
guidance: Shock

IEC60255-21-2 Electrical relays - Part 21: Vibration, shock, bump and
seismic tests on measuring relays and protection equipment
- Section Two: Shock and bump tests

IEC 60529 Classification of degrees of protection provided by
enclosures
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6-CIRCUIT BREAKERS

A- The 24 KV circuit breakers should be maintenance free fixed type vacuum circuit breaker
inside SF6 enclosure.

B- The necessary closing, tripping and blocking coils should be (110VDC). With an electric
spring charge motor drive (110VDC) mechanism consists of three coils (one per pole)
and all phases connected to each other using synchronizing shaft.

C- The circuit breakers should be mechanically and electrically trip.free and with provision
for manual operation.

D- Necessary auxiliary contacts for controlling, signaling& free contacts (4NO-4NC)
without repeater at least in low voltage compartment and all accessories needed for
operation should be provided.

E- The failure of C.B in switching off during any fault,should be indicated through
programmed LED from the relay and (through flag relay-or heavy-duty leddamp)

F- All circuit breakers should be fitted with an-operation counter fixed on the circuit
breaker not on the cover.

G- The minimum rupturing capacity of allf the 24KV, Circuit breakers should be
symmetrical short cir€uit current of 25KA for 3 Sec at least

H- The normal current ratings for C.B's at 40°C are as follows:

Incoming C.B's 1250 A.
Outgoing C:B's 51250 A(630,A as option).
Bus Coupler C.B i 1250A
I- Closing and“tripping cail of circuit breaker. should be protected by anti-slam and anti-

pumping for closing coil.
J- The incoming feeder should be equippedwith three surge arrestors pluggable type on cable
T plug 10KA, 24KV-max continuous operating voltage 20 KV 5% or any other approved
technology to0vercome switching over voltage for cable feeders. (out of scope of supply)

7-BUSBARS
A- Main Bus Bars

1. The busbar configuration entails a 1250A round copper bar made of best quality, high
conductivity copper with a single-pole design, featuring silicon rubber solid insulation
and screened plug-in connectors. These busbars are strategically positioned above the
SF6-gas compartment of each panel.

2. The primary busbar is affixed to each panel vessel from an overhead position and

pg. 8
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securely fastened to the vessel bushings using robust bolts, ensuring a stable connection.
. Inter-panel connectivity is achieved through the implementation of solid-insulated plug-
in busbars, also situated outside the gas compartment. These components are enclosed
within a metallic compartment for safety and protection.
. An essential feature of the switchgear system is its extensibility, allowing for expansion
at both ends of the busbar to accommodate evolving operational requirements.
. The busbar shall be contact-proof due to an external conductive layer connected to the
earth.
. The busbar shall be resistant to condensation and ¢ontamination.
7. The bus bar compartments should be placed at the upper part of the switchgear and fitted
with dielectric support.
8. The entire bus and structure should befconstructed to withstand the short circuit effects
due to the rated short circuit current of 25KA for 3 Sec at least.
9. Main B.B should be extendable and securely mechanically bonded to each unit.
10. The connection between any«bars, to each other or between bars-and droppers should be
with the same area of the bus bar.cross section'not part of its cross section.
11. Three single phase metal enclosed plug inusbar voltage transfermer with the following

ratios:
22000 /110

V3 1 3
factor 1.9 for 8 hrs. &1.2 continuous)as option as per ....EDC requirements.

12.The insulation of the main busbar within a_/gas-insulated tank, located within its
respective functional unit, and the interconnection between each functional unit utilizing
suitable solid insulation is also acceptable:
B-Earth bus bar

/1;0 50 VA, cl 0.5%for first coreand, 30 VA, cl 3P for second core (Voltage

An earth copper bar at the bottom’of the switchgear extending the entire length of each
distribution‘panel should be provided with a cross section area to withstand the rated short
circuit currentof the system .The bus should be extendable and securely mechanically
bonded to each unit With C.S.A not less than (150 ) mm?. It shall be supported with type
test.

8-INSTRUMENT TRANSFORMERS

1. Incoming cubicles C.T burden should be 10VA class 0.5 for measuring and 15VA class
5P10 for protection relays (The burden is achieved for both two ratios 300-600/5/5A).

pg. 9
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. In coupler cubicle C.T burden should be 10VA class 0.5 for measuring and 15VA class
5P10 for protection relay (The burden is achieved for both two ratios 400-800/5/5A).

. In Outgoing cubicles C.T burden should be 10VA class 0.5 for measuring and 15VA class
5P10 for protection relay (The burden is achieved for both two ratios 200-400/5/5A).

. The winding of the instrument transformers should be made of .copper.

. Three single-phase ring-core current transformers should be employed for every cubicle.
These transformers should be mounted on the cable bushings outside the gas enclosure.
They must be designed to be free from dielectric stress, not affected by climate variations,
and allow for secondary connections and ratio adjustments through a terminal strip located
within the low-voltage compartment.

. The current transformers should have the capability to'endure a short circuit current of 25
kA for duration of 3 seconds.

. These transformers should be capable of maintaining, their performance.and reliability in a
range of environmental conditions, ensuring that<they remain functional and accurate in
measuring current.

. Three single phase metal enclosed plug in<cable voltage transfermer with the following

ratios:

22000 ;110 ;110 :
7 /\/5/ 3 50, VA, cl 0.5or first core'and,30 VA, cl 3P for second core (Voltage

factor 1.9 for 8 hrs. &1.2.contindous).

. The potentialytransformers shall be single polesencased in metal plug-in design. It is
designed to function reliably in various environmental conditions and can be switched
using. a 2-position disconnector with "ON™ and "Earth™ positions. This disconnector is
operated,externally from the gas enclosure.

10. Voltage transfarmers (VTs)should have primary protection provided by high rupturing
capacity (HRC) fuses if applicable (value should be support with documents and
calculations). These VTs consist of three single-pole units, each equipped with open delta
winding and a damping resistor.

* In case of no need for open delta connection, the supplier should close it by a suitable
resistance (the resistange value should be calculated with supporting documents) or by Smart
Load relay that protect the VT against the ferro-resonant phenomenon by proper and prompt
damping action without creating excessive power consumption during normal operation
(option).
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9-TECHNICAL SPECIFICATIONS

9.1. Incoming feeder panel
Each consists of:

The Gas insulated compartment consists of a hermetically sealed stainless steel gas
enclosure, housing a maintenance-free, fixed-type vacuum ‘eircuit breaker, and a three-
position disconnector (ON - OFF - Earth). The gas maintains constant insulation properties
throughout its operational lifespan, independent of environmental factors such as ambient
conditions and altitude.

The operating mechanisms for both the vacuum circuit breaker and the three-position
disconnector are positioned outside the sealed gas enclosure:

The three-position disconnector serves a dual purpese: it simplifies the functional elements
inside the enclosure and is used forsafe grounding in cenjunction withsthe.circuit-breaker for
incoming panel cables.

The three-position disconnector can be operated both manually, and with a motorized
mechanism, while maintaining a'mechanical interlock.

The main bus barforithe mediumivoltage (MV) GIS switchgear is of a type-tested design,
rated for a current of 1250A.

The vacuum cireuit breaker is specified at 1250A" (rated current) and 25KA (rated short
circuitdreaking current) for 3:seeonds, operating at 24KV. It is equipped with a 110V DC
matorized mechanism, and features an operating counter on the front panel for monitoring
purposes.

The three-position disconnector is specified at 1250 A (rated current) and 25kA (rated short
time withstand current) for three second. It is equipped with a 110V DC motorized
mechanism

- The operating sequence of C.B should be (0O-0.3sec—CO-3min-CO) or (0-0.3sec—CO-
15sec-CO).

- Closing time < 60 ms.

- Opening time < 50 ms.

- Three single ring core current transformers which mounted on the bushing to the cable
connection with 300-600/5/5A (10VA cl 0.5 for measuring & 15VA cl 5P10 for

pg. 11
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Protection).

- The name plate should be in the front.

- Three single phase metal enclosed plug in cable voltage transformer + primary protection
fuse if applicable + two position disconnector (ON/Earthed) with the following:

22000 /110 /110 :
= /\/5/ -~ 50 VA, ¢l 0.5 for first core and 30 VA cl 3P for second core - (Voltage

factor 1.9 for 8 hrs. & 1.2 continuous).

- The contractor must ensure that the potential transfarmers in any one of the incomer cell
are capable of energizing both the energy meters within the incomer cell itself and those
in the outgoing cells.

- Three ammeters digital programmable type with Suitable scale, accuracy class 0.5 fed

from power supply of 110VDC.

- One voltmeter with scale (0-24) KV#and selector switch,7 positions, digital type with
accuracy class 0.5 fed from powerssupply 110VDC.

- One mechanical position indicator for the circuit'breaker.

- One mechanical position indicator for the threepositionidisconnector (ON - OFF - Earth).

- One mechanical positiondindicator in case ofVTs two pasition disconnector (ON - Earth).

- Indicating lamps (LED TYPE) (on - off - trip -Trip circuit supervision) - (red - green -
yellow - yellow).

- Activate the function of trip cireuit supervision (ICS) from the protective relay through
binary input and indicate it throughyellow, indication lamp.

- Three push'buttons (on — off - reset of protective selay) electrical.

- Lamps for voltage phases (LI~ L2- L3) (LED TYPE).

- Three surge arrestors pluggable type on cable T plug for MV GIS switch gears.

£ One 3 phase combined directional,.and Non directional over current and earth fault
protection, relay according to the attached specifications.

- One flag relay with a reset push button for each of the following (D.C loss. - AC loss —
insufficient'gas- any M.C.B'trip -protective relay trip) and alarm.

- Reset by push butten toseset the protective relay trip flag and the contact of protective
relay.

9.2. Bus Sectionalizer panel/s
Consists of:

- Three-pole hermetically sealed corrosion-resistant stainless steel gas enclosure including
maintenance free fixed type vacuum circuit breaker and three position disconnector ( ON
- OFF - Earth).

pg. 12
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- Vacuum circuit breaker & three position disconnector operating mechanisms should be
outside the sealed gas enclosure to ensure safe access during operation.

- The three position disconnector shall be operated manually & motorized via motor
control 110V DC keeping the mechanical interlock.

- The MV GIS switch gear main bus bar should be type tested design for rated current of
1250A.

- Vacuum circuit breaker 1250A, 25KA for 3 Sec at least, 24KV, provided with motor
operated 110VVDC, with operating counter at the front,

o Closing time < 60 ms.
o Opening time < 50 ms.

- The operating sequence of C.B should he"(O-0.3sec- CO-3min-CO) or (0-0.3sec—CO-
15sec-CO).

- Three Single Phase current transformers 400-800/5/5A (10VA cl 0.5 for measuring &
15VA cl 5P10 for Protection). Current transformers should be ring-core transformers and
mounted around the main bus.bar,arranged outside the gas enclosure.

- Three ammeters digital programmable type with suitable scale, with accuracy class 0.5
fed from power supply.of 210VDC.

- One mechanical position indicator for the circuit breaker.

- One mechanical position indicator for the threeyposition disconnector (ON - OFF — Earth)

- One flag relay with a reset push button and alarm,forseach of the following (D.C loss. -
AC loss —any M.C.B trip - protective relay. trip).

- Indicating lamps (LED TYPE) (on - off - trip ) - (red - green — yellow - yellow).

- Activate the function of tripicircuit supervision (TCS) from the protective relay and
indicate it through yellow indicatien lamp.

- Three push buttens (on- off- reset of protective relay) electrical operation.

- One 3 phase’ combined directional and Non directional over current and earth fault
protection relay according to the attached specifications.

- Reset by reset push button to reset the protective relay trip flag and the contact of
protective relay.

- Two MCB 2 pole for dividing the auxiliary supply 110 V DC for each section.

- One horn fed from¢épower supply 110VDC fitted on the riser cabinet to give alarm during
the following cases:

o DC loss in any panel.
Protection relays trip.
AC incoming feeder 22 KV loss for any incoming panel
Any M.C.B trip
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The horn should be held by dual reset from push bottom and timer then a yellow lamp
indicates the status of horn reset.
9.3. Outgoing feeder panels:
Each consists of:

- Three-pole hermetically sealed corrosion-resistant stainless steel gas enclosure including
maintenance free fixed type vacuum circuit breaker and three,position disconnector ( ON
- OFF - Earth).

- Vacuum circuit breaker & three position disconnector operating mechanisms should be
outside the sealed gas enclosure to ensure safe access during operation.

- The three position disconnector shall reduce the functional elements inside the enclosure
and has to be used for make-proof earthing in combination with the circuit-breaker for the
panel outgoing cables.

- The three position disconnector ,shall be operated manually. & motorized via motor
control 110V DC keeping the méchanical interlock.

- The MV GIS switch gear main-bus,bar should.e typeitested design for rated current of
1250A.

- Vacuum circuit breaker 1250A, 25KA for 3 Sec at least, 24KV, provided with motor
operated 110VDCywith operating counterat the front.

o Closing time < 60 ms.
o Opening time < 50 ms.

- The operating sequence of<C.B should be (O-0.3sec—CO-3min-CO) or (0-0.3sec—CO-
15see¢=CO).

- Three single phase current transformers_ 200-400/5/5 A (10VA cl 0.5 for measuring &
15VA cl 5P10 for Protection). Current transformers should be ring-core transformers and
mounted.on the bushings to,the cable connection, arranged outside the gas enclosure.

- The name plate should be in'the front.

- Three ammeters digital programmable type with suitable scale, accuracy class 0.5 fed
from power supply.of 110VDC.

One mechanical pesition indicator for the circuit breaker.
One mechanical position indicator for the three position disconnector (ON—OFF— Earth).
Indicating lamps (LED TYPE) (on - off - trip) - (red - green — yellow — yellow).

- Activate the function of trip circuit supervision (TCS) from the protective relay and
indicate it through yellow indication lamp.

- Three push buttons (on- off- reset of protective relay) electrical operation.

- One 3 phase combined directional and Non directional over current and earth fault

pg. 14
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protection relay according to the attached specifications.
- One flag relay with reset push button and alarm for each of the following :
o (D.Closs - any M.C.B trip - protective relay trip).
Reset by push button to reset the protective relay trip flag and the contact of protective
relay.

+» Notice:
Smart Meters will be at every incoming & outgoing panel
The....EDC should attach the technical specification of the required smart meter
The Smart meter should be one of the,approved types with the Egyptian Electricity
Holding Company and meet all<specifications, of the unified smart meter
specification for medium voltage‘application ( code ne.: EDMS 22-401-1)

10-DESIGN CRITERIA

1. The switchgear should be consist of Metal Enclosed Classified LSC2 and Partition Class
PM as per IEC62271-200 cubicles of MV gas insulated switchgear with maintenance free
fixed type vacuum circuit breaker inside gas enclosure.

. Each cubicle should be built as,a self-supparting structure from rolled steel sheets of
2.5mm thickness before paint.at least or with ‘@ mechanical impact class not less than

IKO7andshould support by,certificate.

. The width of the cubicle should not be less than 60 cm.

. The cubicles should be bolted together.

.<Each cubicle should,be divided into feur sealed and isolated compartments: (The bus bar
compartment, «€able connection compartment, circuit-breaker compartment and a fully
isolated low-voltage compartment).

. Each compartment should be internally arc proofed (IAC AFLR 25KA for 1 Sec) and
should be provided with pressure relief upwards through rear duct.

. Electrical and Mechanical interlock will be between any incoming feeder panel for each
section and coupler,

. Mechanical interlock should be introduced against the following:

A.Opening of the cable compartment door with the earthing switch opened.

B. Disconnecting Earthing Switch with the cable Door opened.

C. Three-position disconnector can only be operated with circuit-breaker in OPEN position
D.Circuit-breaker can only be operated with three-position disconnector in end position

pg. 15




Ministry of Electricity and Renewable Energy Basaial) 43Uallg eLiygs 33
Egyptian Electricity Holding Company ssion ok P symcs o san sligSl Lol AS)al)

EEHC DISTRIBUTION MATERIALS SPECIFICATION EDMS 01-202-1
24KV MV GIS SWITCHGEAR 19-12-2023

and operating lever removed

9. All metallic parts not carrying current should be connected to an earthing copper bus bar
of suitable cross-sectional area.

10. All equipments (push buttons— indicating lamps — sockets and plugs — terminal blocks for
C.Ts & P.Ts and control ...etc) should be made of hygroscopic and non-flammable
material.

11. All the circuit carrying current parts of the switchgear component should be made of high-
grade copper, the windings of instrument transformer should be made of copper.

12. Cable connections should be put from the below rear or front of the cubicles arrangement
should be enough for connection of three single phase aluminum cable of cross-sectional
area up to 3x1x 500 mm? or 3x500 mm? to each incoming cubicle and the connection of
three phase aluminum cable of different efoss-sectional area up to 3x300 mm? for each
outgoing cubicles.

13. Wiring of secondary circuits should be executed. using 450/750 V non-flammable PVC-
insulated Flexible copper conductors of cross-sectional area not less,than.the following:

- Voltage circuits 145 mm? with opening slides terminal block

- Current circuits 3 mm? with short'circuits slides terminal block

Wiring Color code:
» [1]For CT.&VT:Rph:Red - YPh:Yellow - B Ph— Blue - Neutral: Black.

[2] For.DC & AC: black. [3] Earth: green.

Laser Printed: At both ends of,wire with stated marking.

Lugs: Tinned copperpre-insulated, fork type and pin type as applicable.

Circuit function letters: [1] CP: current wires for protection. [2]CM: current wires
for metering. [3] V: 110 Vac wiring.4] D: 110 Vdc wiring. [5] X: control wiring.

17. The secondary cireuits of circuit-breakershould be connected by means of flexible copper
wires into a flexible'metallic conduit and by multi-pin plug and socket of suitable size.

18. The insulation‘of secondary ¢ircuit should be withstand at least a test voltage 1 KV, 50 c/s
for 1 minute.

19. All relays should,be of DCaversion i.e timing relays, auxiliary relays and tripping relays
should be 110VDC operated.

20. All the contacts in the control, protection and signaling circuits should be properly
selected to be capable to interrupt and switch on the currents flowing through them during
their operation.

21. The voltage secondary circuits should be protected by suitable automatic M.C.B.

22.The universal motor should be protected by 2 pole MCB.

23.The metal enclosed structure should be treated against rust or anti rust material, and
provided with priming, intermediate and finishing coats of electrostatic painting powder.

pg. 16
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The external coat is generally light grey color for required parts to be painted.

24. The instruments should be of flush type and mounted on hinged door at the front of each
cubicle.

25. The switchgear should be designed according to IEC62271-200 LSC2 to give maximum
reliability and safety in service concerning operation, inspection and maintenance and all
operations can be performed from panel front.

26. The switchgear has to be designed to be safe against spread of fire, formation of internal
excessive pressure (each compartment should be previded withwits own pressure relief
device with the use of dedicated system for arc protection independent of the protection
relay), contact of live parts, ingress of dust and splashing liquid.

27.Every incoming and outgoing feeder, cubicle should be equipped with three position
disconnector ( ON — OFF — Earth ) forsmake-proof earthing in combination with the
circuit breaker for the panel incoming cables

28. The construction of switchgear and the C.B's:should comply with these specifications and
IEC62271-200, IEC62271-100.

29. The permissible (guaranteed) mumber of switching (ON/OFF) cycles of C.B's mechanism
should be > 10000 cycle.

30. The indicating lamps &4ush button should e heavy duty.

31.Indicating lamps (LED) for voltage phasesi(L1, L2, L3) should be fed from capacitive
divider.

32. All measuringgnstrument should be digital type with range not less than 120 % of their
nominal rating.

33. The meters should be supplied with their software and cables needed for communicate it
with any computers.

34. All'current transtormers should be provided with a current continuous factor =1.2

11-DRAWINGS AND CATALOGUES

The tenderer should be delivered with the offer a complete copy of outline drawings, single
line diagram and a.complete catalogue (and a wiring diagram at delivery) for each component
containing the full'technical data in order to allow complete study of his offer.

12-GUARANTEE TABLES

The tenderer should be filled in all the guarantee tables attached with these specifications
accurately. The offer which will not be accompanied with a complete copy of drawings,
catalogues and filling guarantee tables will not be considered.
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13-MARKING
Marking of the cubicles and their components should be done according to IEC standards.
14-TESTING

a. Type tests should be as per IEC62271 (last edition).
b. Routine tests:
> Routine tests of all components should be carried out according to latest IEC standards
by the manufacturer, a representative of Distribution Company will attend these tests
before acceptance — (attached list of the routine tests to be carried out).

» Minimum Medium voltage switchgears checklist for routine tests according to ....EDC
specifications and approved S.L.D («£..EDC have the right to add any test during

delivery to check the quality of the product):

Panel’s Type: Panel‘s\Name

DESCRIPTION OF TESTS Pass(P), Fail (F) , Un-completed (U), Not available
(NA)
A IDENTITY CHECK/VISUALCHECK ¢ AWl paadll | Evalua
tion

Nameplate of SWG L) A ¢l Al ja g quS 5
layout of SWG (Arrangement of cubicles, Type & , )| LAY Gl ) Layout Jf 4aal
dimensions of each ¢
Availability‘ofi\componentsaccording to SLD and | 119 S.L.D) il gall 5 il gua I ks 4a gl il g€all 3529
control drawing and specifications ( Control

Installation of devices according the layeut (Control 5S.L.D) e gyl da il gSall qus 53

revisingyof installation jambient temperature and dam , o) Adl 4a8) Technical data J) 4xal
sheets thickness (zuwa

cross section of bus bars and thickness<of sheet Glikal gall g e gl lds zlucall oy &l ) adaia dabiaa
plate according to'technical data and Addition

additions of busbars if,required (Silver, tin-plated (py i) a1, 0 jaualll) ciLiay)
or insulated by raycham

Verification of the earthing of the voltage )l e saall o 1 Jua i (o0 28l
transformers

Check the painting for painted parts and the touch Touch up J) g <llaall o3 s 42
up necessity

Earthing of doors and checking the strengh of ildall o i ) bl Jaa gl g Jaly b1 (a a505)
earthing connetion
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Earthing of devices and checking the earthing a8 gana g 0 AN la ) sl St g} g b1 pa SE)
labels

Easiness of reach to devices operated by customer a Jalal oy Al o g Jpandl g Al s

Apparent quality of devices and components il gall g 3 3gad Ay aUal) o3 gall
Completeness of accessories &l ) gran€Y) JlaSinad
Overall cleanliness inspection IPQUIREY

Completeness of labels according to S.L .D and Cliial gall 5 cila gausll Ui cilransal) JlaSiu
control drawings and specifications

Installation of the mimic diagram according to the G mimic diagram ubai sl us 5 das) 4
drawings. Claga

Alarm and horn operation NN g3 Jas g Jubii (e LY

Certified copper quality and copper purity From Jara e Bpliidua g (uladl) Bagag Badina BAlE
an accredited laboratory Llaa

WIRING CHECK LT and
Completeness of control connection (wiring) g e i

Cable cross section according to control diagram iliaa gall g g Sl Slagu) Gl i g Sl Al e dalaas
suitability

Insulated wires areqnot laying at sharp edges or PIURTYN RN L W I, PRV
live parts

Apparent quality of cables and\wires" insulation Jordl g el 4y il oa gal)
Cables and wiresare neat Sl pali
Flexibility of wires Bl 4dg pa
Numbering of wires anditerminal blocks alligjg ll 5 DIl ad i
Unity of cable terminals Gl gl

Verification of the strong connection\of wires on gl g0 gl (o Bl Cullio
terminal blocks

Color code of wires according o drawings lual gall g ciba gl Uk &) ) s ol )
The conformity of auxiliary and control circuits to laget) g il g2l o gy pSal) i) gag B lanal) i) g dilhaa o inl

the circuits diagrams and wiring diagrams shall be Al
checked

MECHANICAL TESTS A al) el jLmay)

Mechanical operation of C.B in ON/OFF onfoffitrip glay o Sl Jdal
positions
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Easiness of the mechanical movement of the
earthing socket

Mechanical operation of earthing switches in
ON/OFF positions

Mechanical interlock between C .B and cable
door

Mechanical interlock between C.B and earthing
switch

All mechanical parts work properly

Fixing of devices ,C.B . ,contactors ...etc. in the
low voltage compartm

Doors function ( hinges & locks....)

POWER FREQUENCY VOLTAGE
WITHSTAND TEST

No flash over for 24KV (50KV/MIN)

Main circuit L1 where L2&L 3 are earthed
Main circuit L2 where L1&L 34@re earthed
Main circuit L3 where L1&L 2 are earthed
ELECTRICAL TESTS

Electrical operation of C.B in ON/OFFE/{positions

Electrical operation of C.B

Testing of control circuit devices aeccording to the
controhdiagram

opportunity, of devices “with required" control
circuit (voltage/ampere/burden)

availability of devices protection with\fuses/MCBs
with suitable ratio

availability of control eircuits protection with
fuses/MCBs with suitable

function of control circuit according to the circuit
diagram's proper d

Protection relays and devices are
parameterized/programmed

Verification of the protection relays functions

Check the signal list availability on the binary

Ol L) AS ) A g
(on/off) Absul 4igall
)y el G Sl )
il gl (100 By )

B Allay Jand LG 51301 o

alil

cilall g ol gV 48 o

Spark gy ps G
w1213 duagig L1 3 judal
N L1 L3 Juagiy L2541 L)
w2 N L2, L1 Juagiy L3541 gl

A Sl il JLEAY)

il d ON/OFF

ON/OFF gl Jids

e g 11 i g 0 0 s L

((burden 5 gl g ) 1 s o ) dpuia
Agule py il g el P8 a0 M) Al 242
Al oy tliall g @l gl DA (a0 il dglan 3 g3
() ol paaiciill ks  ilall g gllaall di gl
gl g g o ) A

Agigl o ja) A (e Ay gl el b

A jealy el e jLay) Al Juiia) g Al (e 1
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input of the protection relay

Testing of circuit breaker timing (close/open) Rl Jua il g il (3§ )
Measure and control all signals from the |  (RTU)4d ks gdhul g 4ldgl s ol dal g i W31 B agog
protection relays by mean of RTU

Measuring the contact resistance of the circuit QB ) A gl
breaker

primary injection test for Current and voltage Jlid) gial (CT's & V.T'S)
transformers (C.T's &V.T)

Secondary injection test for protection relays and clilaall g a8l o jaY g gl call
metering device

Partial Discharge measurement (IEC61869-2/3) ol il
Thickness of silver plate for connection point £ J9all L i) B3 63 gy ) duadl) s o

Measurement of conductivity resistance of the 4 ) g
panel

15-PROTECTION RELAYS
Protection for all cubicles (Incoming, Outgeing,and Bus Coupler) should be through 3-phase
combined directional.and non-directional digital pretection relay (over current + earth fault)
With timer in onesunit connected ta three single phase current transformers and three single
phase voltage transformers of thesprotected object and suitable for resistance earthed neutral
system fulfilling'the following requirements and specifications:

1- General characteristics:-
1.1-The protection relay is based on a multiprocessor digital type.

1.2-The madern technology should be applied in both hardware and software solution.

1.3-The relay should be designed for protection against (O.C. & E.F & S.C) in parallel feeders
from S/S to distributionSwitchgear and for outgoing from distribution switchgear to
kiosk and include the following:

e The current unit® should be supplied from 3-single phase current transformers
(Ir—Is— It = 1)

e The voltage unit should be supplied from 3-single phase voltage transformers
(22000 /N3/110/ V3 / 110/3) volt. (Vg — Vs — V1 — V)

e Nominal current 1,=5A /1A, frequency 50 Hz
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e Nominal voltage V, (110-100) volt, frequency 50 Hz

¢ Reset factors > 95%

e Operating temp. From -5 C° to +55 C°,

e Humidity > 90% non-condensation

e Auxiliary supply: (48-250 Vdc £ 10 %; 100-240 Vac + 10 %) and should be able to
operate without intended delay.

e Indication and Programmable LEDs

- Each start and trip from every protection functionshould be ¢clearly indicated.

- It should also be possible to transfer the start and trip signals to the binary outputs if
required.

- It should be possible to transfer them to an upper level system via communication
link.

- The resetting of indications and alarm LEDs should be easy, preferably by pressing
one button only.

- Operation indication, withshand reset and“autematic reset forstripping order and
include one LED for each fault type and_ monitoring at least 4 programmable led
besides LEDs of ready. of protection,and_trip indication.

e Self-monitoring and blocking.for internal faults with alarm contact and led indication.

e The relay should be flush mounted, having withdrawn out_facility without removing wire
connection or avith withdrawable connectors‘with an automatic short-circuit mechanism
in the CT connector. Therefore, detaching the plug-in unit will not open the secondary
circuit of the, CT which could cause dangerously high voltages.

e Special attention should be paid in minimizing the replacement time of a defective unit,
preferably by means of ”plug-in* units. The relay should have full flexibility in terms of
assigning any binary input and output.signal to the internal logic circuits.

¢ Binary Inputsand Outputs

- The number of inputs/outputs should be enough to interface the relay to the external
circuits in order to enable the full use of the protection relay functionality excluding
the dedicated relay internal fault output.

- The threshold “voltage of the binary inputs should be settable using a dedicated
parameter with_rated voltage operating range of (48-250 Vdc + 10 %; 100-240 Vac *
10 %) supply with a threshold voltage of (16 to 176 £ 20% V AC/DC Supply).

- Grouping of binary inputs under a common ground potential is allowed, as far as more
than one common ground potential is available.

- The inputs should be fully isolated from the protection relay internal circuits.
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- It should be possible, by software, to freely assign the binary inputs and outputs to the
protection relay internal function logic.

- A possibility to introduce simple logic functions in the form of AND and OR gates,
including signal inversion, in front of the binary inputs and outputs should also be
foreseen. As an example, a possibility to energize a binary output from a number of
internal relay signals (OR gate) should be available.

- The numbers of the binary inputs should be 14 binarysinputs.at least

e Output contacts (Tripping contacts) (tripping contacts) should cover the following
specification:
Rated voltage (250 VV AC/DC) with ripple content (3-4) %.
Continuous carrying capacity 5 A DC«
Making and carrying current capaeity for 0.5 sec. >.25 A.
Make and carry for 3.0 sec > 10 A.
Free contacts at least (1 N.O'for O.C & 1'N.O.for E.F-and 2:N\.C forsignaling).
Two trip contacts and twio configurable contacts and one contact for relay healthy
per relay
¢ Phase discontinuity protection for three phases
e Three-phase thermal protection
e The relay should have the inrush current blocking basedon the second order harmonic
percentage which can be used in all protection stagesyWithout using multiplayer
e The relay‘should be"of 'a numerical communicating type offering extensive protection,
control and measuring functions in one enclosed unit.
e The relay should meet the latest.revision of JEC publication 60255.
oThe relay should meet standard Relays.and Relays System ANSI C.37.90.
¢ All parameters@and events can be set or read by P.C and manually by keypad
e Smaller‘dimensions preferred
e Tender should supply with offer detailed instruction and catalogue
¢ The relay should include event recorder and should be read by screen.
e Conductor brokenfrom consumer (open circuit fault): 46 bc.
e Zero sequence ground
e Original software, firmware, plug connections to (PC and / or laptop) for all protection
relays and test plugs should provide by the contractor.
e Continuous self-supervision and self-diagnosis of electronics and software
e User-selectable password protection for HMI
¢ Display of primary / secondary ( current & voltage) values
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¢ Housing degree of protection IP 52 according to IEC60529

» The relay should be supported by standard protocol IEC61850 (Edition 2)-and Modbus
protocol.

e The protection relay basic design and data modeling should be based on the IEC61850
standard

e The relay should have four setting tables at least.

e Circuit breaker failure protection (0.1........ 1) sec ineluding C.B. time failure and S.C.
function time

¢ Output contacts can be programmed by keypad and PC.

1.4-Standard tests

a. Insulation tests :
e Dielectric tests :

according to the IEC60225-27 or equivalent, tests voltage 1KV»,50 HZ, 60 sec.
e Impulse voltage test:

according to the IEC60225-27 or equivalent, tests voltage 5KV, unipolar impulses,
waveform 1.2/50ps

e Insulation resistance measurements:
according to‘the 1EC60225-27.

High frequency interference withstands:
According to class 111 IEC60225-5

Overload
e Current circuit< “temporary > 60 In for 1.0 sec
¢ Polarization temporary. > 1.3 Ur max (Ur =3 Uo)
Mechanical tests
e Vibration test'(Sinusoidal).according to the IEC60068-2-6 (test Fc) / IEC60255-21-1).
e Shock and bump test@according to the IEC (test Ea shock) / IEC60068-2-27(test Eb

bump) / IEC60255-21-2)

1.5 The relay should be including the following protection

e | > Three-phase low-set over current stage with definite-time and inverse definite
minimum time characteristic (IDMT)
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e | >> Three-phase high-set over current stage with the instantaneous or definite time
characteristic.
e lo > low-set non-directional earth —fault stage with definite-time or inverse definite
minimum time characteristic (IDMT).
e lo >> High-set non-directional earth-fault stage with instantaneous or definite —time
characteristic.8
2-Parameterization

The parameter can be set either locally over HMI or exeternally via the serial or RJ45
communication using relay software compatable with all new version of windows.

3-Nonvolatile memory

The protection relay should be equipped with-a nonvolatile memory for preserving important
data during auxiliary supply failure. The relay setting and programming should be stored in
EEPROM. The memory does not_need batteries, and a lifelong service=iS guaranteed and
following data is stored:

Date and Time
Setting values
Disturbance regords
Record last five fault.data (with all fault parameters)s
At leastdrast 50 events recorded
- Regorded values are stored from start, trip:and other important external input.
- At least, the Jast 50 events that occurred before the auxiliary power supply breaks can
be viewed in the HMI event'buffer. Time and date for the events are also restored.
- Disturbancesecorder with the following features:
¢ ‘Nonvolatile memory, for disturbance records all data should be kept even for
switch off D.C. power supply.
Eight analegue channels for (la, Ib, Ic, lo) - (Va, Vb, Vc, Vo) .
Eight digital channels at least.
The relay should keep minimum of 5 records which can be stored.
Recording time capacity > 15 sec.
Recording time up to three seconds duration for each storage fault.
Pre event and post event recording and memory time adjustable.
- Oscillography recorder: voltage and current waves should be recorded so that
can be analyzed oscillography through PC for all abnormal.

pg. 25
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- Fault recording from prefault up to fault clearing stage with all electrical
parameters.
4-The real-time clock

The relay should be supported by a real-time clock (RTC) with time synchronization facility
which used for time stamping of events. It is also running during auxiliary power breaks.

When the supply is re-established, the relay sets the right.time and new events are stamped
accordingly.

All relays should be incorporated with all communication interfaces to enable time
synchronization through NTP server.

5-Setting values and ranges
Nominal voltage (Un): 100-110 v, Fn: 50 HZ and In: 5 A / 1A.

Each protection function should be“consisting of threé separate settable stages covering wide
setting ranges

The operation of the threestages should be settable to either definite time or inverse time mode
supporting various type©f inverse curves including,user definable one

It should be possible to operate the directional stages innon-directional mode

5.1. Three-phase directional over.current protection

Setting current range : (0.05-4) In , with steps< 0.05 In
Start voltage: (2%) Un
Operate time in DT'mode ; (0.05% 3) sec with step < 0.01 sec
e Basic angle'¢ (0 : 359° with step < 5° ) or ( -90° : +90° )with Operation Direction
(Forward & Reverse)
e Min. voltage of polarizing quantity for operation (sensitivity) should be < 2% Un
5-2- Directional earth faultprotection

Setting current range’: (0.01 : 0.6 ) In with steps < 0.01 In

Start voltage: (2%) Un

Operate time in DT mode : (0.05: 3 sec) with steps < 0.01 sec

Basic angle ¢ (0 : 359° ) at step <5°or (- 90°: + 90°) with Operation direction (Forward
& Reverse )

pg. 26
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e The polarizing quantity should be the zero-sequence voltage which the relay itself can
reconstitute from the output voltage of the three single phase voltage transformers.
5-3- Three-phase non-directional over current protection

5-3-1- Current stages

e Low set over current I > (0.05 - 5) In  with steps < 0.05 In.
¢ High set over current | >> (0.1- 25) In with steps < 0.054n.
5-3-2 Operating time ranges

e Operating time in DT mode:(0.05-3)sec with step < 0.01 sec
e Low set over current stage | > : (0.05- 3) secawith step <0.01 sec
e High set over current stage | >>: instantaneous or operating time (0-3) sec with step
0.01sec.
5-4- Non-directional earth fault protection

5-4-1- Current stages

e Low set earth fault lo">(0.01 — 0.6) In »with steps < 0.01 In:

e High set earth fault To >> (0.1 - 10) In  with steps < 0.01In.

e Sensitive earth fault : (0.005 -0.5) In (option) by mean of ring core CT
5-4-2-Operating time ranges

Definite time
Low set earth fault (0.05= 3):sec with steps' < 0.01 sec.
High set earth fault (0 — 3) sec with steps < 0.05 sec.
Sensitive earth fault (0-3) sec (option)

5-5- Voltage Protection

5-5-1- Over voltage stages U >
e Over voltage setting range : 60 : 150 % Un (with steps < 2. 5% Un)
e Definite time characteristics :
Operating time : 0.05:300 (With steps < 0.05 sec.)
5-5-2- Under voltage stages U <
e Under voltage setting range : 30 : 120 % Un (with steps < 2. 5% Un)
e Definite time characteristics :
Operating time : 0.05: 300 (with steps < 0.05 sec.)
6- Diagnosis and Supervision
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6-1- Supervision function for energizing current input circuit.
6-2- Supervision function for energizing voltage input circuit.
6-3- Trip circuit supervision.

6-4- Self test diagnostic

7-Measurement

There should be measurements functions and indication in‘the relay HMI for analogue inputs
(current and voltage) connected to the relay, as per the followings:
= Phase current.
= Residual current.
= Current sequence component.
» Three phase voltage phase and line voltages measurements:
= Residual voltage
= VVoltage sequence component.
= Active Power, reactive power, total power, frequency and power factor.
= KWH and KVAR (Energy measurements)
8-Communications

Support a range of communication protocols including but not limited to:
The IEC61850 communication pretocol (Edition 2).+/Modbus.
Local communication (PC or Laptop through RS=232 (RJ45) or other))
Remate communication (through two redundant ports Ethernet RJ-45) to be connect in
loop (RSTP) + {(HSR) or (PRP)} with RTU (in the future).
Communication between protection relays installed in each LV cabinets of MV cells to
retrieve.analog values (voltage/current) and available status through Digital Inputs.
IEDs_will be connected in leop (RSTP) + {(HSR) or (PRP)} to communicate with RTU
(in the future)over TCP/IP using IEC61850 and Modbus protocols.
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16-SPARE PARTS (OPTIONAL)

Separate price of spare parts list should be delivered with the tender Only original spare parts to |
be guaranteed by the tenderer.

Spare parts list should be offered as following:
1- Three current transformer 200-400/5-5 A (as delivered).

Three current transformer 300-600/5-5 A (as delivered).

Three voltage transformers (as delivered).

(9) Digital Ammeter (as delivered).

One Digital voltmeter (as delivered).

Two combined directional & non direction (@.C+E.F+S.C) relay as delivered:

(6) H.V fuses for P.T (as delivered).

Two spring charging motor 110VVDC (as delivered)

Two tripping coils (as delivered) inscase of spring eharge motor €.B. type.
10-Two closing coils (as delivered)dn case of spring charge motor C.B. type
11-Two Blocking coils for incoming cell (as delivered)in ease of spring charge motor C.B.

type

+* Notice: the items from 1.t0 11 should be delivered in suitable wooden container.

17-TRAINING (OPTIONAL)

....EDC reserves 1ts wight to claim'a priceless training for (3) three of its representatives on the
vendor’sffactory, site, lab or as permutually agreed.

The training'should include and not limited,to the following:
17 Installation.
2. Testing & Commissioning.
3. Troubleshooting.
4. Operating and Maintenance:

18-AFTER SALE SERVICE{(OPTIONAL)

The tenderer should have a.certified/qualified service center in Egypt covers all its deliverables.

....EDC reserves its right to claim a free after sale service all over the warranty period guaranteed
by the tenderer that covers all its deliverables, after sale services should include and not
limited to the following:

1. Technical support.
2. Maintenance.
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3. Original Spare parts.
4. Submittals.

- All the services, spare parts, materials and accessories will be needed during the after-sale
maintenance should be guaranteed by the tenderer immediately and wherever required
(Warehouse — Site — Lab. ....etc.).

19-WARRANTEE: The supplier guarantees the Switchgear against all defects arising out of
faulty design or workmanship, or of defective material for period ofw(2) years from date of
delivery.

20-FACTORY VISITS & FABRICATION INSPECTION (OPTIONAL)
....EDC reserves its right to instruct the tenderer to arrange'a priceless fabrication inspection and
a factory visit for (3) of its representatives,or as per mutually agreed to ensure the
tenderer/vendor compliance with the tender.

21 -THE FOLLOWING DATA (AC AND DC PANELS) CAN BE CHANGED DUE TO
..EDC REQUIREMENTS

Low voltage 0.4KV_AC Distribution Cabinet (As Option aecording To ...EDC
requirements):
Made of sheet steel, Complete with cepper bus-bar.and all connections and consists of:
Two for (incoming + outgoing).feeder (M.C.C.B).63A
Two outgoing feeder,(M.C.C.B):40A (both for lighting)
One‘outgeing feeder (M.C.C.B):32A (as spare feeder)
Three Digital Ammeter suitable class (0.5)
Digital Voltmeter (500V) class (0.5) with digital selector switch 7positions, with
indicating lamps.
Alarm Cireuit with Buzzer for dc loss
Alarm Circuit and indication lamp with any m.c.b. Trip or 380 v absence
One (3 phase) 4-wire digital meter, accuracy class 0.5 for active and 1 for reactive
e Three indication lamp(L1, L2, L3).
110 V D.C Distribution Cabinet (As Option according To ....EDC requirements):
Made of sheet steel, Complete with copper bus-bar and all connections and consists of:
e One 2 pole miniatures circuit breaker 63 A
Digital D.C. Ammeter (60A) class (0.5).
Digital D.C. Voltmeter (150V) class (0.5), with indicating lamps d.c.
One 2 pole miniatures circuit breaker 63A from battery
Four 2 pole miniatures circuit breaker 32A.
Alarm Circuit with horn for ac loss and any MCB trip.
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22- Essential criteria that must be considered across all functional units of switchgear:

1. The operation mode of the medium-voltage circuit breakers in the switchgear functional
units (on/off) must not change in the following cases:
. Disconnecting the DC voltage from all switchgear functional units.
. Disconnecting the DC voltage from any functional unit in the switchgear.
. Disconnecting the DC voltage from the protection deviee in any functional unit.
. Restoring the DC voltage to the switchgear.
. Restoring the DC voltage to any functional unit
Restoring the DC voltage to the protection device in any functional unit.

: The operation of the switch gear is required to be both manual and electrical excluding
automatic functionality. Taking into account the. interlocking mechanism between
incoming functional units and bus coupler functional.

. All circuit breakers, including outgeing, incomer, and, bus coupler units, are to be
manually operated (ON/OFF) with the cable compartment deor closed.

. Each incoming circuit breakerhould be operated separatelysto ensuré a continuous
power supply through one of.the parallel lines. So, if.one of the parallel incoming circuit
breakers is turned off, it's important.ithat the other one deesn't trip.

. Itiis necessary to provide,spare parts for each switchgear in a separate wooden container,
items from 3 to 20 of spareparts, with the respective switchgear number clearly labeled
on the box.

. It is essential<that the installation components for each switchgear are supplied
individually« within, a designated wooden container, bearing the corresponding
switchgear number.

. The protective devices employed in the switchgear must have been previously supplied
andautilized by electricity distribution companies, with a proven operational record at the
site. In the case of devices that.have notdbeen previously supplied, they undergo testing
by the Central Protection Authority and receive approval from the Egyptian Electricity
Holding Company.

. Protection,«devices should\ retain their memory integrity even when the auxiliary
operating voltage is disconnected.

. It is requisite 'to deliver/two authentic catalogs comprising information on circuit
breakers, protection devices, meters, current transformers, voltage transformers,
executive diagrams, as well as protection and measurement circuits upon the delivery of
the equipment.

10. The indicators and on/off switches must adhere to robust specifications, specifically of
the heavy-duty category, the indicators shall utilizing LED technology.

11. The power supply for all devices located on the front panel of any functional unit must
originate directly from the terminals within the functional unit. Separate control wires
are required for each connection, and it is imperative not to employ bridges between the
devices, such as indicators and operating switches, situated on the front of the functional
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unit. This measure is undertaken to mitigate the occurrence of voltage interruptions
within these devices.

12. All terminals block are fabricated from non-flammable, halogen-free materials.

13. Installation of crimp terminal connectors with numerical identification is mandatory for
all control wires.

14.The terminals on the secondary circuits of the current transformer must be segregated
into two groups: one for meters and the other for protections, They must be equipped with
a shorting and isolating mechanism to facilitate secure medifications for meter or
protection device replacement at any time.

15. Distinct colors are required for the wires of current transformers, ensuring differentiation
from voltage transformer wires and DC voltage circuit wires.

16. Terminal numbering is applied in a non-erasable manner."

17. All terminal blocks and crimp terminals.are manufactured using high-quality copper and
are subjected to tin-plating.

18.Each switchgear unit must be supplied withhone software program designed for the
primary operation of the protection devices integrated into the switchgear. Additionally,
one portable personal computer and four connecting. cables for each switchgear should
be provided. It is essential that protection engineers-undergo training on the utilization of
the software.

19. The mechanical and<electrieal design of the opening and closing coils for each breaker
within the switchgear must be inherently safeguarded against dust, ensuring it remains
unaffected and«does not contribute to an extension of the specified opening/closing time.

20. The switchgear design must facilitate the maintenance’of current transformers for testing
purposes.and provide easy aecess towoltage transformers.

21. Functional“unit doors ‘must be effectively'grounded, and the grounding of measurement
and«protection devices i5to be achieved through their respective ground bars rather than
the body of the,switchgear.

22.Each functional'unit within the switchgear (incomer, outgoing, and bus coupler) must be
equipped with‘dedieated terminals for remote control connectivity through protection
devices. These terminals should/enable the connection of auxiliary contacts and limit
switches“inside the breakers and functional units. The terminal should include
information‘on:

. The positions.of the circuit breaker (ON/OFF).

. The positions of the earth switch (ON/OFF).

. The positions of the disconnector switch (ON/OFF).
. AC auxiliary voltage from voltage transformers.

. Status of any miniature circuit breaker (MCB).

. Status of charging spring.

. Insufficient gas condition.
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23. The earth switch is mandated to ground the cable heads of all incoming and outgoing
functional units, signifying that the current transformers should be grounded from the
cable heads rather than from the busbar.

24. A spare capacity equivalent to 25% of the connections of the installed terminals block in
each functional unit is required. Additionally, 25% space should be allocated to
accommodate potential future supply needs (as optional for EDC).

25. Capability for closing and opening the CB through binary inputs and outputs of the
protection devices is essential.

26. A second shunt coil release is mandatory for the circuit breaker to ensure the completion
of the tripping process.

27.Clear numbering of functional units on both the front and back panels using large and
conspicuous numbers.

28. Provision of two limit switches on the earth switch, equipped with an indicator lamp, to
indicate the switch position.

29. Installation of two limit switches to indicate,the position, of the voltage transformer
carriage.

30. Inclusion of a 2-pole MCB<for, each functional unit, covering the charging motor,
protection relay, signaling,“tripping;.and closeffunctions. Additionally, a 4-pole MCB is
required for each functional unitin the voltage transformer circuit to facilitate meter
installation.

31. Incorporation of afsolenoid/blocking cotl inithe incoming functional units to prevent the
closing of the earth switch while voltage is present on the incoming cables.

32. Directional labelingon wires, specifying "From/To."

33. Provision, of a Facility,to hypass interloek, enabling the opening of the functional unit
cable doorearth switch while in the ‘triggered' position for emergency service.

34. Installation of test blocksfonthe current and voltage circuits.

35. Interlock circuits achieved through blocKing coils in the incoming functional units and
bus coupler.

36. Inclusion of the coldoad pickupfeature in protection devices.

37. Creation of@ mimic diagram displaying the positions of the circuit breaker, earth switch,
and voltage transformers.

38.1In the event ofya loss of auxiliary power from the voltage transformers (110VAC) of
incomers circuit frem any of the 2 incomers for the switchgear and closing bus coupler,
supply from the voltage transformers of the second sector is provided to all functional
units of the first sector.

39. The connection between the bus bars must match the cross-section area of the bus bars
without reduction.

40.Review and approval of switchgear and control circuit drawings by the electricity
distribution company before manufacturing.

41. Communication between protection relays installed in each LV cabinets of MV cells to
retrieve analog values (voltage/current) and available status through Digital Inputs. IEDs
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(intelligent electronic devices) will be connected in loop (RSTP)+{(HSR) or (PRP)} to
communicate with RTU (in the future) using IEC61850 and Modbus protocols.

42.The switch gear should be supplied with ID panel with water proof cover on the front
outer enclosure of each cell.

43. Operation instructions of the switchgear should be declared on a sticker on front door of
each panel (in arabic)

23-OPTIONS LIST
The following table should be filled/attached by ...EDC during tendering.

NO | Option Needed Not Needed

1 Ambient temperature: 50°C
C.B. Outgoing feeder panel 630A
Voltage transformerdn Busbar

A spare capacity equivalent to '25% of the terminals blocks in
each functional unit + 25% space for,future supply needs

Sensitive earthvfault function

Spare Parts

Training

After sale'Service

Factory Visits & Fabrication Inspection
One AC Low Voltage Distribution Board
One DC Voltage Distribution Board

(X1) No. of incoming feeder panels
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24-SIGNAL LIST

....EDC reserves its right to Add/Delete or Modify/Rearranged signals according to operation
requirements

Signal List for Medium voltage Switchgear

Items

| Description

Measurements

3 phase currents

Analog signal from PR

. Link from protection relay

3 phase fault currents

Analog signal from PR

. Link from protection relay

3 phase voltages

Analog signal from PR

. Link from protection relay

Frequency

Analog signal from PR

. Link from protection relay

Power Factor

Analog signal from PR

. Link from protection relay

Active Power

Analog signal from PR

. Link from protection relay

Reactive Power

Analog signal from PR

~Link:from protection relay

Active Energy

Analog signal from PR

. Link from protection relay.

Reactive Energy

Analog signal from PR

. Link from protection relay

Others

Status Indication

CB ON Position

Digital input to PR

. Link from protection relay to RTU

CB OFF Position

Digital input to PR

. Link from protection relay to RTU

Disconnector switch ON Position

Digital input to PR

. Link fromprotection relay to RTU

Disconnector switch OFF Position

Digital input to PR

. Link from protection relay to RTU

VT Disconnector switch ON Position

Digital.input to PR

. Link'from protection relay to RTU

VT Disconnector switch OFF Position

Digital input to PR

.,Link from protection relay to RTU

Earth Switch ON

Digital{input.to PR

. Link from protection relay to RTU

Earth Switching OFF

Digital input to PR

. Link from protection relay to RTU

Motor Spring Charged

Digital input to PR

. Link from protection relay to RTU

Commands

CB Switching ON

DigitahOutput from PR

Com. Link to protection relay from RTU

CB Switching,OFF

Digital Output from'PR

Com. Link to protection relay from RTU

Alarms

OC Trip

Digital Signal from PR

Com. Link from protection relay to RTU

DOC Trip

Digital Signal from PR

Com. Link from protection relay to RTU

EF Trip

Digital Signal from PR

Com. Link from protection relay to RTU

DEF Trip

Digital Signal from PR

Com. Link from protection relay to RTU

OV alarm

Digital Signal from PR

Com. Link from protection relay to RTU

UV alarm

Digital Signal from PR

Com. Link from protection relay to RTU

Protection Relay Faulty

Digital Signal

Hard Wire to RTU

DC Auxiliary Supply Loss

Digital Signal

Hard Wire to RTU

LV Auxiliary supply loss

Digital signal

Hard wire to RTU

VT Failure

Digital input to PR

Com. Link from protection relay to RTU

Any MCB OFF or Tripped

Digital input to PR

Com. Link from protection relay to RTU

Insufficient Gas

Digital input to PR

Com. Link from protection relay to RTU

Feeder Common Alarm

Digital Signal

Hard Wire to RTU

Battery Charger Common Alarm

Digital Signal

Hard Wire to RTU
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GUARANTEE TABLE NO. (1) / (EQUIPMENT DATA)
CUBICLES :-
Maker's name
Type
Rated voltage
Insulation level at power frequency
Basic impulse level
Frequency
Aux. Voltage
Material
Thickness of sheet steel + IK degree
Dimensions: Width* Depth* Height
Body color
Mimic diagram

Degree of protection (IP)
Environmental :-
Minimum ambient Temperature

Maximum ambient Temperature
Maximum relative humidity
Maximum altitude

MAIN BUSBARS :

Material

Copper parity

Copper Conductivity

Number and Size per phase

Short circuit current'(for 3 sec.)
Withstand impulse‘voltage (peak)
One minute A.C 50 c/s test veltage
Max. Allowable temp.

4- EARTH BUS BAR :-
Cross section area

We guarantee the data given above for the equipment offered

Signature:
Date:
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GUARANTEE TABLE NO (2) / CIRCUIT BREAKERS. 24 KV

1. Maker 's name
2- Standard specification
3- Type of CB

4- Type of main contacts:

5- Rated voltage

6- normal current rating at 40°C

7- Rated breaking capacity at normal operating voltage
(for 3 sec)

8- Type of operating mechanism
a- Closing
b- Tripping

9- Closing time

10- Opening time

11- One-minute power frequency:
< Withstand voltage rms

12- 1.2/50 micro second impulse
s Withstandwoltage rms

13- Weight of the breaker complete
14- Indication of €.B failure in switching off during fault

15-No. of auxiliary contacts for «controlling, signaling&
free contacts

16- operation counter fixed on the eircuit breaker not on
the cover.

17- Contact resistance/C.B.
18- Thickness of silver platesfor cannection point

We guarantee the data given aboye for the equipment offered

Signature:
Date:
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GUARANTEE TABLE NO. (3) / CURRENT TRANSFORMERS

Maker's name

Type

Standard specification
Rated voltage

Rated frequency

Rated ratio :-

e For incoming panels
e For coupler panel

e [or outgoing panels
Rated burden for:

a- Measuring

b- Protection

Accuracy class for :-
a. Measuring
b. Protection

9- Short circuit strength.
a- For one second
b- For three seconds

10- rated current factor and corkesponding
rated time

11- Power frequency withstand voltage r.m.s
12- Approximate weight

We guarantee the data,given above for the equipment offered

Signature:
Date:
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GUARANTEE TABLE NO. (4) / POTENTIAL TRANSFORMERS

1- Maker's name / Type
2- Type
3- Standard specification
4- Rated voltage
5- Rated frequency
6- Rated ratio
7- Rated burden
a- First core
b- Second core

Accuracy class for:

a. Firstcore
b. Second core
9- rated voltage factor and corresponding
rated time
10- Power frequency withstand
voltage(r.m.s)
11- Impulse test voltage (1.2/50)uS (r.m.s)
12- Approximate weight

We guarantee the data given above for the equipment offered

Signature:
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GUARANTEE TABLE NO. (5) / (ACCESSORIES)

1. Horn the bus coupler panel working in the
following conditions :-
. DC loss in any panel . YES /NO
I.  AC loss in any incoming panel . YES /NO
ii.  Protection relay trip. YES /NO
. Any M.CB trip. YES /NO
IV. Insufficient gas YES /NO

We guarantee the data given above for the equipment offered

Signature:
Date:

GUARANTEE TABLE NO. (6) /MEASURING'INSTRUMENT

A. AMETERS :-
a. Type

b, Accuracy

c. Percentage of oaver range
above.normal rating

B. VOLTMETER, :-

d. Type

e. Accuracy

f. Selector switch 7 position

g. Percentage of over range
above normal rating
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GUARANTEE TABLE NO. (7) / PROTECTIVE RELAYS.

DESCRIPTION:

- Maker 's name

- Country of manufacture

- Type and designation

- Standard specification with which relay complies

- Relays characteristics

- Range of relay setting

- Current rating of relay coil

- Voltage rating of relay coil

9- Range of Auxiliary supply

10- Relay order number

11- The relay should meet the latest revision of IEC4YSE/NO
publication,60255.
12- The protection relay basic design and <data [YSE/NO
modelling should be based on the IEC61850 standard
13- LCircuit breaken, failure protection (0.14...... 1) sec [YSE/NO

including C.B. time failure and S.C. function time
14- (intelligent electronic deviees) will 'be connected in [YSE/NO

loop (RSTP) + {(HSR) or (PRP)} to communicate

with RTU over TCP/IP using IEC61850 protocols.
We guarantee the data given above for the equipment offered

Signature:




