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ELECTRICITE DU LIBAN
"Etablissement Public"
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Unit Price | Total Price
ITEM DESCRIPTION Unit | Qty | Without without
VAT VAT
Medium Voltage Switchgears within a movable container
L Supp.]y of cont'fainer with relevant 24 kV metal - 15 | o L
clad indoor switchgears.
Unit Price in JeHers. ...........ooiiiiiiiiiiieiiiee e
5 Insta.!lation anc.l commiss.ior.)ing of 2-’-.1 kV metal ot 5 il
clad indoor switchgears inside containers.
Unit Price in IeHers. ..........uvierriiiiiiieeee e
Civil Works
3. Armed concrete base lot 11 | [ ——
Unit Price in JEHers. .....eeiiiiiiitiniiiec e eeee e
4. Electrical Trenches m 1. [ (TR [P ——
Unit Price in Ieters. ......c.uvviieeniiiiieieiee oo
Cables
5. Supply of Medium Voltage Cables (630 mm?) m {9000 | .oooorvereeeenn | e
Uit PIOR I LOI0BI co.cvcvs sy s 55 o mmns o s e m e RS e st
6. MYV Cable Installation m 9000 | .oiiiiiiiies | e,
Nt PrIBS I BHBIR. osonimmmniossibiomsstmmmmmasnums s snsmesmmmsmssmsns st s s sussss oo sos ity
e Supply of Low Voltage Cables complete set oo R - 1o O SN ([ ——
Unit Price in Jetters. .........uvveereiuiireseee oo e
X YoYou (sl cllane - MT L3y & Jgma il shusa S 51 ¢l
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Unit Price Total Price
ITEM DESCRIPTION Unit | Qty without without
VAT VAT
8. Installation of Low Voltage Cables complete set 0| 2000 cvamiias | semmmmene
Unit PrCe In I6HEIS......coouvrsnunrisiacnnenenreereressessnresenssessrssssesossessensn o
MYV Spare Parts
9. Circuit Breakers 24 k - 630 A - 25 kA piece | 30 | covvviiveennns | e,
Unit Price In [BHIS. ... conmeumsmisisisonssnmsnnnenoncevessesssnsseseserssessesessossso o
10. Circuit Breakers 24 kV -2500 A - 25 kA piece | 8 | coesissss | Sisiavermenes
Unit Price in [BHrs. ......ovuviimiiininneeenmnerennnersnsescsieseressnsesssossses oo oo,
. Complete fully operational outgoing bay including el 3
' circuit breaker (630A) and control cabinet el R et R
Unit Prce in JOHErS. c....ovuenrerscseieeeeceece oo
Current Transformers CT, Single-phase current .
12. 1 (e L (S .
24 kV - 1250-2500/1-1-1 A
Unit Price in [eMfers........e.euvvrimuicrieeerecce oo
Current Transformers CT. Single-phase current -
13. piece | 24 | ... | e,
24 kV -250-500/1-1 A
UL PAGE I IBMBIS. ... cosnavsnsssiosiansissasitions mons ssemmessmmmmsmsmrosessoesre s s eesersererss
Voltage Transformers VT, Single-phase current
14. (15000 - 20000/ V3) / (110/43 - 110/3 V) piece | 18 | .ooooiiiiiiis | e
100 VA
URit PHCE I JOMOTS. oot mncveseseasesanns e see s rorsonsnns oo eese oo
Voltage Transformers VT. Single-phase current
15. (11000 - 20000/ V3) / (110/ V3 - 110/+3 V) LI I U ——
100 VA
WL PERSE 10 BB, awsammonons s st scommnsmemmrmrommmeese oo een cercoe e
Set of protection relays for incoming feeders .
16. PIGRE | B | commminng | S
(100 Vdc — 240 Vdc)
Unit Price in [etters.......ceurvrmeniiiiiesienine e e oo
Set of protection relays for outgoing feeders .
)7, e 0 RN, |
(100 Vdc — 240 Vdc)
Uit Price I JoHOMS. ... cuusssusisssisnnnsonssasmessosnsmsssmesstssnmtonossotbeeommene e oo
18. Three winding transformer protection relay piece | 3 | ciiiiieeiee | e,

Unit Pric

e in letters
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Unit Price Total Price
ITEM DESCRIPTION Unit | Qty | Wwithout without
VAT VAT
19. Motors for the circuit breakers - 110 V DC piece 7 I e R
Bh s g8 - A—————————————
20. Tripping Coils — 110 Vdc piece | 75 | ciiiierrriene | verrnereennnns
Unit PHOE I JEHETS.cocccviiiiiiniisinismnmsmnnnnnmsossssssssnssnssnmssssmmsmmmssnsse s eessss ossmss
21. Closing Coils — 110 Vdc piece | 75 | cveiiieiin | v,
Ll L
22, Measuring device (power , cos , voltage, current) piece | 30 [ oiiiiiiiiin | e,
Unit Price in [eHers. ... ...uuueiviiiiiieiee it
23, Control and discrepancy switch (TPL) for circuit i N T
breaker
Unit Price in JeHErS. .....oiieiieieeeeceiiie e
Complete fully operational incoming  bay
24, including circuit breaker (2500A) and control o U (NS ———
cabinet.
Unit Price in JeHers. ........evveiieieee i
5% Factory acceptance tests (Accommodation/ los 3
’ Facilities/ Transportation... ) [ 7 [T e e,
Unit Price in Jeters. ...t e
Total amount without VAT: | .......cu.......
Total amount without VAT in letters ........... S S SN N SRR AR
Amount of VAT: | ..ccvcevvenvnnne
Amount of VAT in letters ..........ceevvvunnnnns SN SRR SRR vavisEee SRy
Total amount withVAT: | ......ccu.......
Total amount with VAT in letters .......... S A SRS T T R
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ELECTRICITE DU LIBAN Ol el s
"Etablissement Public" 23S A g

TENDER FOR SUPPLY AND INSTALLATION
OF 24 KV METAL ENCLOSED INDOOR SWITCHGEARS

TECHNICAL SPECIFICATIONS

GENERAL INFORMATION

1. - OBJECTIVE

This specification describes the design, manufacturing, testing, supply, delivery and
performance requirements of the 24 kV metal enclosed indoor switchgears that shall be
installed inside the fifteen (15) containers and used in HV/MV substations for protection and
operation of MV feeders and their control, protection relays and measuring systems.

Each container shall consist of 6 (six) MV bays (i.e. One Incoming bay and Five Outgoing
bays). The Incoming and Outgoing bays shall be equipped with control panels and operated
remotely.

The Contractor will be in charge of:
» Supplying a lot of MV metal enclosed indoor switchgears installed inside containers,
= Supplying spare parts.

The work shall include all the required electrical and civil works, all necessary
protections and all connection accessories of the new bays.

2. - GENERAL EXECUTION TERMS

The equipment shall be of the tropicalized type, designed to operate in hot
(40 °C in shade) and humid climates. It shall be designed and insulated to withstand, under
normal operating conditions under the voltage level of the network, set by the International
Electro technical Commission (IEC). The MV equipment shall be designed for a rated voltage
of 24 kV and nominal voltage of 20 kV. but will be energized in the first stage, either at 15
kV or 11 kV. The number of MV equipment that shall be energized at 15 kV shall be eight
(8), and the number of MV equipment that shall be energized at 11 kV shall be seven (7), at
the following sub-stations: ‘

e 7 Substations at 11 kV:
- JAMHOUR , ARAMOUN , CHWEIFAT, PINS, JDEIDEH, MKALLIS, UNSECO.

e 8 Substations at 15 kV:

-  BSALIM, HERMEL, TAYBEH, BEIT EDDINE, AMCHIT, SULTANIEH, HALBA
and KSARA 220KV.

Knowing that, EDL is eligible to change the name of the above mentioned sub-
stations, whenever necessary.
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3. - CHARACTERISTICS OF THE MV NETWORK

The Medium Voltage (MV) network is 50 Hz three-phase (tripolar) system. The MV
neutral is artificially created through a neutral point coil (BPN).

4. - SCOPE OF WORK

The cubicles shall be designed and operated remotely without having to do any
further modification afterwards. The remote control of the substation is designed to be carried
out from a network control center. All the information necessary to operate and remote
control the switchgears shall be collected in the substation on the level of the relaying panel
where the orders, signals, and measurements relative to a well-defined cubicle are gathered.
The Contractor shall design the new cubicles having double orders and signaling information.
This information shall be collected in enclosed terminal blocks, provided that such blocks
shall be installed inside the container and shall be designed and equipped so that to enable
future connection to a Remote Terminal Unit (RTU).

The Contractor will be responsible for:

- The design, supply and installation of the bays inside the containers. The space within the
containers shall be properly dimensioned in order to easily carry out the maintenance on
all equipment, connections and parts of the switchgears.

- Connecting the power transformers to the incoming MV switchgear.
- Supply, transport, installation and testing of the MV equipment related to this contract.

- Supply of the new control boards ready to be installed in the mentioned substations. The
connection of the control boards with the corresponding bays will be on the charge of the
contractor and all the needed cables will be rated separately per linear meter. The distance
estimated between the switchgear and the control room is 120 m, and will be confirmed
upon the site visit.

- Supply and Installation of three winding transformer protection relays.
- The handling of the equipment in the corresponding structures.

- Delivery and installation of the fifteen (15) requested containerized switchgears in
substations.

- Commissioning and proper operation of the installed containerized switchgears.
- Individual tests and submission of the official reports of the type tests.

- Training EDL staff to make them able to operate and use the facilities of this provision
under the best conditions.

It should be noted that the present technical specifications are not comprehensive,
and therefore, the bidder is responsible to take note of all the details that are necessary to
carry out a complete and a very precise cost estimate. For this purpose, the bidder is required
to conduct a site visit with an EDL representative (Engineer from the Transmission
Directorate) prior to preparing his tender and make a thorough inspection, examine the extent
and nature of the various items of work, and obtain all the information which may, in any
way, affect his tender. In addition, a visit declaration to the substations has to be signed by the
bidder and submitted along with the offer.

The Contractor shall be responsible for the connection of the power and control cables
between the transformers and the incoming and outgoing bays.

24 KV Switchgears — Primary Substation - 2024
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5. - EQUIPMENT

The supply shall include all the equipment and installations necessary for a perfect
operation of the bays, provided that the particular provisions to this subject in the
corresponding technical specifications are not comprehensive.

All the MV bays interior, with only one set of sectionalized bars (two in the case of the bay
coupling). will be carried out in withdrawable prefabricated standard metal-clad bays.

The MV bays shall be of the heavy-duty type and shall withstand ten thousand
manoeuvres (10000) at least without maintenance.

5.1 — Switchgear Equipment

5.1.1- Incoming Bay

Each bay shall comprise:

A withdrawable tripolar circuit breaker.

- Three single-phase current transformers.

- Three withdrawable single-phase voltage transformers.

- Three voltage dividers with LED indicator for the presence of voltage.
- Measuring device.

- Six unipolar terminal blocks with plastic isolation for the cables (630mm?) of the transformers.
- Copper busbars.

- Terminals and connections.

- Insulations.

- Apparatuses of protection, measurement and control.

- Cables and wiring terminals with classification and marking of cables.
- Anti-condensation heaters.

- All other accessories necessary for the proper functioning of the unit.

5.1.2- Quteoing Bay

Each bay shall comprise:

- A withdrawable tripolar circuit breaker.

- Three single-phase current transformers.

- One core-balance current transformer (CBCT) for earth fault protection.

- A tripolar grounded disconnecting switch.

- Three voltage dividers with LED indicator for the presence of voltage.

- A tripolar terminal block with plastic isolation for the 3x 240 mm~ cables of the outgoing
switchgears.

- Copper busbars.

- Terminals and connections.

- Insulations.

- Apparatuses of protection, measurement and control.

- Cables and wiring terminals with classification and marking of cables.

- Anti-condensation heaters.

- All other accessories necessary for the proper functioning of the unit.

- Measuring device.

5.2 - Control
All the controls, signalizations, measurements and protections shall be installed on
the 24 kV switchgears.

The bays and the control cubicle shall consist of measurements and signalling, where the
following devices shall be installed:

= Measuring devices.
*  Control switches.

24 KV Switchgears — Primary Substation - 2024 Page 3
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= Lamps, signal devices and synoptic diagrams of the MV units.

All the protection, measurement and signal devices shall be provided, installed and connected
by the Contractor.

5.3 — Earthing System

The Contractor will have to connect the new earthed circuits to the general ground
network of the substations.

5.4 - Accessories

The supply shall include all MV and LV power and control cables, cable paths and
cable racks of hot dip galvanized steel, and all the circuits necessary for the proper
functioning of the units.

6. - TRANSPORT

The Contractor will be responsible for the transportation of all equipment to the
requested locations, and for the insurance of all the equipment related to this contract once
arrived on site.

7.— CIVIL WORKS

The Contractor will be responsible of the civil works needed:
e Construct an armed concrete base for each container.

o Create electrical trenches for Medium Voltage and Low Voltage cables, and
connecting them with the existing trenches in each substation.

They will be rated by linear meter according to the distance between the
container and the existing trenches (estimated to 60 m).

The Contractor should provide a calculation note and drawings where approval is needed
from EDL.

7.1 — Design of Electrical Trenches

All electrical trenches are made of reinforced concrete structure casted on site or
factory prefabricated. They are composed of a main part in "U" shape (interior width 70 cm,
depth 100 cm) and covers.

The trench shall have inner dimensions with enough capacity to carry all the laid cables plus a
20% filling ratio.

The trench is composed of reinforced concrete elements joined to structural element. They
must be of good quality and sufficient reinforced to resist the load pressure.

The channel elements are made of concrete with a 400 kg dose of cement per 1 m’. The
reinforcements are regularly sprouted, centered, and the used casings are fine to allow the
obtaining of smooth walls and sharpen edges. They are prefabricated or cased on site.

The interior surfaces of the trench and the cover, which can be in contact with the cables,
must present a roughness less than 1 mm. Each channel element must present to its ends a
shape, which will permit an easy coupling between elements.

For outdoor trenches e\;posed to heavy loads (trucks, engine) reinforced concrete
cover calculated with 1000 kg/m” shall be provided and all indoor trenches with checked plate
steel covers (5 mm thickness), 300 kg/m? of live load shall be considered.

The trenches must resist to flexion efforts due to the structure elements.
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Cables shall be trained, organized and well supported on side walls. Backwater must
be avoided, the trenches shall be designed to flow out water by gravity.

8. - INSTALLATION AND COMMISSIONING

The Contractor shall be responsible for the installation, commissioning and the
industrial testing of all the equipment related to this contract in order to deliver the MV
switchgears in perfect operating conditions. The installation shall include in particular:

- Proper installation of all equipment.

- Switchgears wiring.

- MV cables for the connection with the power transformers.
- Installation of the control room wirings and relays.

In this regard, the attention of the Contractor is particularly drawn to the risk arising out of
working near power installations. Consequently, the contractor shall ensure that all safety
precautions essential to the type of work are maintained by his personnel to prevent or avoid
the workers who assist him from any accident. In particular, the executive editor shall not
undertake any work before being personally assured or have checked that all the isolation
operations and other measures, necessary to guarantee his safety, the people who assist him
and the proper conservation of the installations, were carried out. The contractor will need to
personally attend these operations and cannot, in any way, rely on a verbal indication
provided in this respect by an EDL officer, and in particular in case of accident.

The completion period of all the Works, including supply, installation, commissioning and
civil works shall be eighteen (18) months from the effective date of the delivery time.

9. - SPARE PARTS

[n addition to the spare parts to be suggested by the Contractor, the Contractor must
provide the following spare parts:

= Thirty (30) withdrawable circuit breakers 24 kV - 630 A - 25 kA complete with all
accessories for operation at 110 V DC in accordance with the Bill of Quantities.

= Six (6) withdrawable circuit breakers 24 kV - 2500 A - 25 kA complete with all
accessories for operation at 110 V DC in accordance with the Bill of Quantities.

= Three (3) of Complete fully operational outgoing bay including circuit breaker (630A) and
control cabinet

= Nine (9) single-phase current transformers CT 24 kV - 1250-2500/1-1-1 A, 15-5-5 VA

= Twenty four (24) single-phase current transformers CT 24 kV - 250-500/1-1 A, 15-5VA.

= Eighteen (18) single-phase voltage transformers VT ——— L M LWL V. 100 VA.
5 B BB

= Eighteen (18) single-phase voltage transformers VT —— L1000 - 29-0—0—0 L - il V. 100 VA.
BB BB

= Six (6) sets of protection relays for incoming feeders (100 — 240 V DC).

= Thirty (30) sets of protection relays for outgoing feeders (100 — 240 V DC).

* Three (3) of Three winding transformer protection relay

* Seventy five (75) motors for the circuit breakers suitable for 110 V DC supply.

= Seventy five (75) tripping coils (110 V DC).

24 KV Switchgears — Primary Substation - 2024 / Page5
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= Seventy five (75) closing coils (110 V DCQ).
Thirty (30) of Measuring device.

= Sixty (60) of Control and discrepancy switch (TPL) for circuit breaker.

» Two (2) of complete fully operational incoming bay including circuit breaker (2500A) and
control cabinet.

Moreover, the bidder shall provide a price list of the additional spare parts suggested
by him for a ten years period.

Page 6
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PART 2

SWITCHGEARS AND ACCESSORIES

1. - SWITCHGEARS 24 kV

1.1 - General Specifications

The MV switchgear to be supplied and installed shall be of metal enclosed,
compartmented type, self-standing steel sheet cubicles of robust construction for indoor use.
For each substation, one containerized MV switchgear shall be installed.

The required switchgears shall consist of: One Incoming and Measuring Bay, and Five
Outgoing Feeder Bays.

The cubicles shall be provided with access panels. The backside panel shall be fixed with
bolts to prevent accidental contacts with live parts. The cubicles shall be complete with
necessary wiring, protective equipment, annunciators, lamps, name-plates and other necessary
accessories. Theses cubicles shall meet the definition of the metal-clad and compartmented
switchgear according to the IEC 62271-200. The switchboard shall be designed for tropical
area and must meet the following electrical characteristics:

- Rated Voltage: 24 kV

- Nominal Voltage: 15 kV (for Eight containers) or 11 kV (for Seven containers) - 20 kV
- Rated Frequency: 50 Hz

- Rated short-time current (1 sec): 25 kA

- Rated power frequency withstand voltage: 50 kV

- Rated lightning impulse withstand voltage (kV peak): 125 kV

All the required air insulated switchgear shall comply with the relevant technical
specifications of the latest international standards.

1.2 — Prefabricated Metal-Clad Switcheears 24 kV
1.2.1- Overall Concept of One Bay

The MV switchgears shall be designed from steel sheet, composed of interchangeable
cubicles with standardized dimension and fully extensible from both sides by a simple and
casy operation. The factory-assembled cubicles shall meet the criteria for indoor,
compartmentalized, metal-clad switchgear in accordance with I[EC 62271-200
recommendations. The cubicles shall be designed with compartments housed in a single
enclosure. Each cubicle shall be composed of at least four separate compartments:

. Busbar compartment,

. Cable compartment,

. Withdrawable compartment,

. Low Voltage (LV) compartment.

The approximate dimensions of each MV bay shall be of:
Width W=75 cm, height H=230 cm and depth D=160 cm.

E=ss ey TSRS
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1.2.2- Desion of Compartiments

1.2.2.1 — Busbar Compartment

This compartment shall contain the busbars and the fixed parts of the switch-
disconnectors that are connected to the busbars.

The fixed parts of the switch-disconnectors shall be installed in an enclosure entirely closed at
the busbar side.

This enclosure shall be made either of insulating covers or of steel case; the electrical
connection shall be carried out using insulated bushings.

The bars shall be of constant section over the entire length of the panel. They shall be
designed for 2500 A - 25 kA.

This compartment must not be accessible in normal operation conditions. Therefore, it shall
not be possible to dismantle the metal sheet (or sheets) separating this compartment from the
outside unless using special tools. At the front of each, a warning label showing the danger of
electrical shock shall be clearly indicated.

The fixed parts of the switch-disconnectors shall be as simple as possible and shall
not comprise, in particular, a spring device that can be used to ensure the pressure of contacts.

1.2.2.2 — Cable Compartment
The connection of the bays is carried out using standard XLPE cables - 3x240 mm? -

20 kV.
This compartment shall be completely enclosed by bolted walls or boards in order to avoid
any communication with the adjacent compartments.

This partition includes mainly: the earthing switch, the voltage monitoring device and the
current transformers.

A padlocking system shall be provided to lock the earthing switch in either open or closed
position. The position of the earthing switch shall be clearly visible from the front of the
cubicle. From the back of the switchboard, a glassed hole enabling to have a look at the
position of the earthing switch shall be provided.

Mechanical interlocking systems shall be provided to prevent incorrect operations such as:

- The closing of the earthing switch with the circuit breaker in closed or non-disconnected
position.

- The access to the rear compartment and closing it as far as the earthing switch is not in
closed position.

- The insertion of the circuit breaker if the earthing switch is in closed position or if the
compartment is opened.

The use of keyed or electric locks to actuate the above-mentioned interlocking system shall
not be accepted.

The closing of the earthing switch shall not necessitate the complete extraction of the circuit
breaker but rather putting it in disconnected position.

A capacitive voltage indicator, with neon lamps shall be installed to indicate the presence of
the voltage. These lamps shall be indicative starting 55% of the nominal voltage. It shall be
possible to replace them easily even if the feeder is energized. They shall be installed in front
of the switchgear, near the earthing switch lever.

All provisions shall be made so that the effective voltage with respect to ground measured at
the circuit accessible points is not dangerous for the personnel even at the time of lamp
replacement.
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The current transformers installed in the compartment must be able withstand the short-circuit

current for at least 3 seconds.
The current transformers shall be accessible inside the compartment without the removal of
sheet or equipment. Their nameplates shall be visible.

1.2.2.3- Withdrawable Compartment

The Bidder shall make all provisions so that the handling of the moving parts on the
floor to the right of their switchgears is carried out easily without degrading the floor surface.

The withdrawable compartment of each cubicle is bounded by covers or solid sheet metal
partitions. Those which do not ensure separation from other compartments of the cubicle or
neighboring cubicles shall be equipped with ventilation or exhaust devices.

The caps composed of openings through which the pins of the withdrawable part can come
into contact with those of the fixed part shall be equipped with shutters. Each shutter is
common for the three phases. During the isolating operation, the shutters ensure the closure of
the caps openings, and vice versa during the startup, the shutters ensure the access to the caps
openings. The operation of the shutters is automatically triggered by the movement of the
withdrawable part.

The shutters and their operating mechanism shall be placed inside the compartment of the
withdrawable part. The control mechanism is automatically locked in the closed position by
the breaking operation of the withdrawable part in order to prevent any possibility of opening
of the shutters by manual operation when the withdrawable part is in open position.

These shutters shall be possibly padlocked in closed position. These padlocks can be provided
either on the shutters, or on their control mechanism.

An inspection window on the door, allows the position of the withdrawable module to be
clearly seen within the compartment.

[n the operating position, the withdrawable part is maintained compared to the fixed part so
that the switch-disconnector cannot be separated inadvertently under the forces which may
arise during operation, particularly, under the influence of electrodynamic forces due to the
passage of the short-circuit current.

The operations intended to bring a withdrawable part from the operating position to the
isolation position and vice versa are not possible even if the switching device is in open
position.

Locking devices with mechanical lock and key can be installed in the fixed part to lock in
"breaking position" of the withdrawable part.

On the front face of the withdrawable compartment, a synoptic diagram of blind type shall be
fixed including the control of the circuit breaker.

1.2.2.4 — Low Voltage Compartment

The LV compartment shall be included in the overall volume of the cubicle. It shall
be located at the top of the cubicle and designed to house the various LV elements required
for the operation of the motor mechanism and auxiliary equipment.

The closure of this compartment shall be different from the other MV compartments.

All provisions shall be made so that every LV compartment is isolated from the fixed or
movable elements that contain MV connections or equipments in order to be protected against
arcing or risks of damages in case of fault affecting the MV part and against the releases of
gas coming from the MV equipment.
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Also, all the wiring leading to the low voltage compartment must be effectively protected
against any risk of damage when initiated on MV circuits, being carried out in its path in
metal sheaths.

On the front face of the access door to the low voltage compartment the protective devices,
control switches, indicator lights and measuring devices shall be arranged.

The LV compartment of each “Outgoing Bay” shall include in particular:
= arelay informing of the availability of the breaking device,
. Switching device,
. tests terminal boxes for the protection and measurement circuits,
= measuring devices for power factor cos @, active and reactive power, current and
voltage.
. protection relays of electronic type.

All protection relays should operate on a range of 100 Vdc - 240 Vdec.

The low voltage terminal links shall be of disconnected type.

In all cases, this compartment shall be accessible with the MV cables and busbar live, without
isolating the entire switchboard.

All the relays and meters shall be housed in the LV compartment located at the top of the
cubicle.

The LV cables shall be of self-extinguishing type with a 1000 V insulation level. They shall
be marked at each end for easy verification during maintenance or servicing work.

The cable cross-sections shall not be less than 2.5 mm? for circuits carrying high currents or 1
2 . .
mm-~ for other circuits.

1.2.3- Degree of Protection for LV Auxiliary Circuits

No transient overvoltage greater than the peak of 2 kV shall appear during the status
change of MV or LV, in the frequency range from 0 to 10 MHz.

Over-voltage limiting devices shall be supplied and installed if necessary on LV auxiliary
circuits.

1.2.4- Radiation

The magnetic and electric field resulting under normal conditions of service and
during the changing status of MV network. should not disrupt the proper functioning of LV
relays for test values of 300 A/m and 100 V/m.

1.2.5- Degrees of Protection
They shall comply with IEC 60529 standard and at least with:

- [P 305 for the casings, partitions, covers and doors
. IP 301 for the equipment front LV front compartments.
. IP 205 for the control mechanisms.

However, during the operations of the withdrawable part, the minimum degree of protection
is defined by IP 205. The casing shall be free from any orifice that could allow the
introduction of a sphere of 12 mm diameter.

24 KV Switchgears — Primary Substation - 2024
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1.3 - Circuit Breakers

1.3.1- Necessary Characteristics of the Circuit Breakers

The circuit breakers 24 kV operation shall be of three-pole operation, indoor use with SFe or
vaccum as insulating and arc quenching medium. The breaker shall be suitable for three phase
rapid auto re-closing operation.

The circuit breakers with SF6 shall be equipped with a manometer to measure the pressure. In
case of SF6 low pressure, the equipment shall be fitted with an alarm device, luminous and
sound indication for "Level 1" then tripping system for "Level 2".

In addition to their specific operating auxiliary contacts, the circuit breakers shall comprise
the number of repeater contacts necessary for the implementation of the automation diagrams,
remote control and remote signaling.

The withdrawable circuit breaker shall be mounted vertically. It shall require only minimum
maintenance and shall provide a high level of electrical endurance. The circuit breaker shall
be practically maintenance free over at least 10000 switching operations (Mechanical
Endurance > 10000).

All the circuit breakers must have the operating mechanism arranged on the front face of the
corresponding cells.

They shall have the following characteristics:
- Rated Voltage: 24 kV

- Nominal Voltage: (15 kV/ 11 kV) or 20 kV
- Type: Interior
- Impulse withstand voltage: 125 kV
- Rated Normal Current:
* Incoming: 2500 A
= QOutgoing: 630 A

- Rated short-time current: 25 kA

- Rated total break time: 0.08 sec

- Rated Operating Sequence: O - 0.3 sec - CO - 3 min - CO

- Operating mechanism of the circuit breakers: Spring Operating Mechanism
- Rated/Tripping Voltage: 110 V DC

- Rated Frequency: 50 Hz

1.3.2- Information required with the tender

- Rated insulation level.

- Running continuous current at 40°C ambient.

- Breaking capacity at nominal voltage.

- Rated short-circuit time.

- Effective value of the breaking intensity (symmetrical and asymmetrical):

= atrated voltage
* at nominal voltage

- Rated short-circuit making capacity.
- Admissible Overcurrents:

« Effective value during 5 seconds
» Effective value during 1 second
= Maximum Amplitude

- Standard value of transient recovery voltage for terminal fault.
- Rated inductive current breaking capacity.
- Rated unbalance phase breaking capacity.
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- Rated operating cycle.

- Duration of opening, duration of breaking time and duration of closing.

- Number of breaks in series per pole.

- Number and type of auxiliary contacts.

- Maximum continuous current the circuit breaker can carry without tripping.
- Weight of the circuit breaker, recommendations concerning the usage etc.

1.4 — Switch Disconnector

1.4.1- Necessary Characteristics of the Switch Disconnector

The grounding switches equipping the above mentioned MV bays shall be manually operated.

All the MV switch disconnectors shall be provided with signal devices and shall be
announced on the control panel. The location of the MV grounding switches shall be arranged
on the front face of the corresponding cells and the control board.

They shall have the following characteristics:

- Rated Voltage: 24 kV
- Nominal Voltage: (15 kV/ 11 kV) or 20 kV
- Type: Interior
- Rated Normal Current
* Incoming: 2500 A
= Outgoing: 630 A

- Rated short-time current (1 sec): 25 kA
- Frequency 50 Hz

All parts of locking mechanism shall be dimensioned to withstand any forcing in the event of
error. The lock must take into account the time necessary to change the position of the switch
disconnector.

1.4.2- Information required with the tender

- Insulation level.
- Rated peak withstand current.
- Admissible Overcurrents:

» Effective value during 5 seconds
= Effective value during 1 second
» Maximum Amplitude

- Rated short-circuit making capacity.
- Number and type of the auxiliary contacts

1.5 — Measuring Transformers

1.5.1- Necessary characteristics of the Current Transformers

The current transformers shall have synthetic resin insulation and must be labelled
individually.

It shall be possible to carry on the following works with the current transformers are in place:
- Modifying the current transformers ratios
- Verifying the current transformers ratios
- Verifying the insulation level of the current transformers.

The manufacturer shall be in a position to provide test-type reports certified by an
approved laboratory affiliated with international organizations according to IEC 61869
standard.
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e The current transformers shall have the following characteristics:
- Rated Voltage: 24 kV
- Nominal Voltage: (15 kV/ 11 kV) or 20 kV - Type: Interior
- Impulse withstand voltage: 125 kV
- Frequency 50 Hz
- Reduction ratios:
= Ratio Outgoing 250/500/1-1 A
= Ratio Incoming 1250-2500/1-1-1 A

- Accuracy Class:
« Outgoing bay: 15 VA CL 0.5 -5 VA CL 5P20
« Incoming bay: 15 VA CL 0.5 - 5 VA CL 5P20 - 5 VA CL 5P20

o Zero sequence current transformers (ring type, 1/outgoing feeder) for sensitive earth fault
protection, minimum inner diameter 30 cm.

INFORMATION REQUIRED WITH THE TENDER

- Rated level of insulation.

- Insulation level.

- Rated continuous current (min. surcharge: 20 %)
- Acceptable current during one second.

- Acceptable maximum amplitude.

1.5.2- Necessary Characteristics of the MV Voltage Transformers

The MV voltage transfomers shall be made of synthetic resin and must be labelled
individually. The voltage transformers shall comply with IEC 61869 standard. The voltage
transformers shall be connected between phase and ground.

The voltage transformer shall be equipped with a MV fuse enabling the disconnecting of the
transformer in case of faulty voltage transformer.

It shall be possible to carry on the following works with the voltage transformers are in place:
- Modifying the voltage transformers ratios
- Verifying the voltage transformers ratios
- Verifying the insulation level of the voltage transformers.

The manufacturer shall be in a position to provide test-type reports certified by an approved
laboratory affiliated with international organizations.

The voltage transformers shall have the following characteristics:
- Rated Voltage: 24 kV
- Nominal Voltage: (15 kV or 11 kV) -20 kV
- Type: Interior
- Impulse withstand voltage: 125 kV
15000 20000 ,110 110
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- Reduction ratios

or

- Reduction ratios 1 1000 — M m = 10_

- Accuracy Class: CL 0.5
- Rated Burden: 100 VA
- Frequency 50 Hz
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INFORMATION REQUIRED WITH THE TENDER

- Rated level of insulation.
- Power corresponding to:
= Class 1
= (Class 3
»  Thermal limit

2. — PROTECTION DEVICES

These protection devices shall be used to ensure the protection of the MV switchgears and the
following functions:

= The differential protection relay (ANSI code: 87T) is intended for three winding
transformer applications. It covers up to 3 bios inputs ( 3 CT sets) either a 3 Winding
application, or 2 Winding with dual CTs on one side. This relay allow additional 3 phase
VT input (Annex. No. 1).

=  For Incoming and Outgoing Feeders:

- Protection against short-circuits between phases by using overcurrent relays (ANSI
code: 50/51).

- Protection against the faults between the phases and the ground by using zero
sequence overcurrent relays (ANSI code: SON/51N).

- The tripping current (fault current) registration should be available in protection relay.

= Only for Outgoing Feeders:

- Unbalance protection (ANSI code: 46).

- Under frequency protection for load shedding. The load shedding shall be locked to a
frequency level below the selected and adjustable threshold by the frequency switch
(ANSI code: 81 L four stages).

- Sensitive earth fault with ring CT.

- Protection against excessive temperature rises due to overload by using thermal
overload relays (ANSI code: 49).

= Only for Incoming Feeder:

- Minimum and maximum voltage protection relay for transformers of the cubicles
(ANSI code: 27/59) .

- Protection against excessive temperature rises due to overload by using thermal
overload relays (ANSI code: 49) in 2 stages , alarm and trip.

These protection devices should be:

= either previously approved by EDL.
= or of a technology that has proven a good functioning at ten different sites over the
five last years.

For this purpose, the Bidder shall include in his offer, under penalty of rejection, the
information relevant to this particular subject including a reference list indicating the name of
sites and the date of installation and commissioning of the equipment.

In both cases, these devices should be submitted to EDL for approval.
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3.- BAYS ROOM

The panel shall carry all the necessary low voltage equipment namely:

- Turn push type control switches with light for the 24 kV Circuit Breakers.

- Turn type indicator switches for the 24 kV Grounding Switches.

- Measuring devices as set below.

- Synoptic diagrams, blind type, reproducing the installation of 24 kV substations.
- Lamps and luminous signaling dials of the embedded type.

- Auxiliary contactors.

- Local/distance switches and threshold selection of the frequency control.

- 1.5 mm?’ insulated wires to carry out the wiring as well as all the equipment necessary to
reconstitute an indication and control panel conferring entire security for the operation of
the 24 kV substations.

The panel shall be made of 20/10 sheet metal cold rolled and coated with a basic painting and
with three paint layers in furnace whose color shall be set by EDL.

The warning lamps, the push-buttons, the measuring devices shall be sufficiently spaced to
avoid any wrong manoeuvre, subject to EDL approval.

All the devices of measurement, control, signaling as well as the synoptic diagrams of the 24
kV switchgears located outside the control room, will be arranged on the control panel, in
duplication of those located on the front face of the bays.

4. - PRINCIPLE OF CONTROL, SIGNAL, MEASUREMENT AND PROTECTION
CIRCUITS

It shall be provided as many general circuits as necessary in order to ensure an
independent manner of the following functions: control, indication, protection and locking.

Each circuit shall be clearly identified in each bay and the power supply of the bay
shall be carried out through the isolating terminals, excluding the fuses.

Each circuit shall be protected by a main protection fuse properly calibrated relative,
on the one hand, with the smallest cross-section of bay power wires, and on the other hand,
with the maximum current that could pass through the circuit.

Particular indicator devices shall indicate and locate the lack of D.C. current on each circuit.

4.1 - Control Circuit and Synoptic Diagram

The synoptic diagram shall be of the blind type, the bars will be preferably made out
of anodized aluminium of different colors. They will be mounted on the control panel and on
the front face of the cells so that they can be replaced easily.

The control switches in the control room shall be of the “Push and Turn™ lamp.

The 24 kV circuit breakers, the 24 kV disconnecting switches shall be controlled and
indicated on the control panel.

The 24 kV earth switches shall be manually operated and their positions shall be indicated on
the panel of the turn-type lamp switches.

All necessary electrical and mechanical interlocks are provided to ensure easy operation of 24
kV stations in best safety conditions.
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4.2 - Protection and Signal Circuit - Principle

It will be necessary to distinguish the following two types of protection:
- Protection giving only a signal;

- Protection giving an alarm and a trigger.

4.2.1- Protection giving only a signal

Any failure which does not result in immediate danger for the protected device shall
be only indicated:

1. On the control board:

By a lamp indicating the type of the fault and specifying the involved section, and a
general ringing common to all the sections.

2. On the section where the fault occurred

By a particular suitable indication, whose type is left to the choice of the Contractor
and subject to the approval of EDL, indicating the nature of the appeared fault.

An adapted system, not automatic, must allow the stop of the ringing, in order to
make available the general indications of the fault, while leaving particular indication to the
accused section, indication which should disappear only with disappearance of the defect.

4.2.2- Protection giving alarm and immediate triggering device for immediate protection

Any defect of which its appearance constitutes an immediate danger for the
protected device:

1 - Will be signaled:

A) - On the control panel:

By a lamp indicating the type of the fault and specifying the involved section, and a
general alarm horn common to all the sections indicating the appearance of a fault.

B) - On the section where the fault occurred:

By an appropriate indication, whose type is left to the choice of the Contractor and
subject to the approval of EDL, clearly indicating the type of the fault appeared.

An adapted system, not automatic, must allow the stoppage of the general alarm horn in order
to make available the general indication of the fault, while leaving particular indication at the
fault section, signalling that should disappear only while pressing on the release button (case
of maximum of intensity or temperature).

2 — Will result in the opening of the interested circuit breaker and, in the case of a defect of
which the effects do not disappear immediately with the current break (thermal
protection), the circuit breaker will be locked with the interlocking during the duration
of the operation of the protection device.

Note: All the signal lights as well as the warning horn and the ringing must be able to be,
constantly, tested simultaneously.
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5. - MEASURING DEVICES

The local control panel and bays shall comprise apparatus that enable having
information and record the values of a certain number of measurements acquired from
instrument transformers, or transmitted from the network elements.

The measuring devices shall be of the embedded type with at least the following
dimensions: 90 x 90 mm, where the accuracy achieved with the first type of apparatus (class
2) can be sufficient for the individual measurements of active and reactive power. On the
contrary, for voltages, frequencies, currents and power consumption, numerical equipment
(class 1) shall be provided.

The indicators shall be of numerical type.

Important remarks:

- The principle schematics, protection, control and indication, the available devices on
the control boards (panel), the manufacturing details as well as the LV equipment shall
be submitted to EDL for approval. EDL reserves the right:

A - to modify whole or part of the principle schematics as well as the available devices on
the control panels, and the design and dimensions required for them.

B - to choose the type of LV equipment including the control switches and the circuit
breakers as well as the lamps and the signal (indication devices).

- EDL will provide the Contractor with three-phase electronic meters. The Contractor
will be responsible to install and connect them in the corresponding switchgears
according to the state of art, and this shall be done without any changes in the prices or
the deadlines.

6.- CABLES

6.1 - LV Power Cables

These cables primarily exist in the connections:

- Between panels;

- Auxiliary tables at each connected auxiliary;

- Secondary measuring transformers, etc..
These cables are copper round wires shall comprlse 1 conductor or 2 to 4 conductors
electrically distinct and mechanically interdependent, of minimal cross-section 4mm’ and
specified voltage 1 kV.
They shall all be armed with protective outer sheath.

The thickness of the insulating sheath of each conductor shall be at least of 1 mm.

6.2 — LV Control Cables

These cables comprise from 2 to 37 conductors electrically distinct and
mechanically interdependent of cross-section 1.5 mm® and specified voltage 1 kV according
to their place of installation.

The color of the insulation of each conductor is at the discretion of the supplier but the
conductors shall be marked from 1 to 37.

The thickness of the insulating sheath of each conductor shall be at least 0.8mm.

The low voltage cables connected to medium voltage equipment (reducers, transformers,
circuit breakers and disconnectors) shall have their screens grounded.
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6.3 - Medium Voltage Cables

The "12/20 (24) kV" MV cables shall be of copper conductors and with insulation
consisting of an extruded layer of XLPE, in accordance with [EC 60502.

- The connections between the power transformers and the corresponding 24 kV switchgears
shall be made of six single-core cables (two cables per phase) having the following
characteristics:

=  Copper Core of 630 mm? cross-section.

= Conductor screen, non-metallic and extruded semi-conducting compound,
=  XLPE insulation,

= [Insulation screen,

=  Metallic screen,

= PVC protective sheath.

7. - ACCESSORIES FOR MV CABLES

The Medium Voltage cable accessories related to terminations, lugs and connectors
to be installed on MV power cables should be designed, manufactured and designed in
accordance with [EC 60502-2 and IEC 60502-4.

Termination kits shall be of heat or cold shrinkable type, flame retarded, tubing with
thermoplastic adhesive treatment to give complete environmental seal. Pre-molded type is
also acceptable. Components shall not be adversely affected in any manner by contact with
other materials normally used in the construction of cable joint or termination and shall not
increase the rate of corrosion of any metals with which they may come into contact.

Electric field stress control shall be provided on the termination.

The adhesives used shall have a softening temperature of not less than 90°C. They shall be
compatible with other components and the kits shall contain all the necessary components to
reinstate cable insulation, metallic shielding of each core, outer sheath and to connect screen
to earth.

Kits shall contain list of components and instructions giving the termination execution
method.

The terminations shall be adapted to the conductor cross section (630 mm?). The outdoor
terminations shall be chosen according to the pollution level of the site.

The end lugs shall be made of copper and shall be of hexagonal compression type, pre-coated
with neutral grease. The lug connecting pad shall be suitable to the equipment terminal and
the requirement of the equipment manufacturer.

All accessories shall be suitable for the proposed MV cable by the Bidder.

MYV junction boxes will be forbidden in the tunnels of the substation(s) for safety reasons
(non-zero risk of heating at these splices and the spread of fire to an entire MV board).

If a splice must be formed, for example following a fault, it is better to form it outside the
substation, even if this means pulling a new section of cable.
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7.1 - Joints and Terminations

7.1.1 - General

This specification covers the supply of jointing and terminations accessories.

All the equipment offered for joints and terminations shall conform to the following
requirements:

Termination and Joint Kits shall be supplied in complete kit form with all materials and
components required to complete the installations. Connectors and terminals shall also be
included in each kit.

Cold shrink, hot shrink or pre molded technologies for Joint and termination Kits shall be
offered.

All components shall be capable of being stored without damage or deterioration at
temperature up to 50°C. The material expiring date shall be marked on all packages, where
appropriate.

7.1.2 - Joint and Termination Materials

Components shall not be adversely affected in any manner by contact with other
materials normally used in the construction of cable joint or termination and shall not
increase the rate of corrosion of any metals with which they may come into contact.

Components supplied with adhesive coatings shall have means to prevent the coated
surfaces from adhering to each other.

Joint for shielding cables shall include all items needed for wire or tape clamping. Rings
shall be provided for such application.

The recovered thickness of insulation over the connector shall be uniform and equal to or
greater than the cable insulation thickness as given in IEC 60502 2.

Termination shall be designed to provide a complete moisture seal, including the crotch
area and the complete re-jacketing of single-core cables.

These components shall be suitable for indoor and/or outdoor installation and they shall be
resistant to ultra violet radiation and chemical attack.

The minimum creepage distance for 24kV outdoor terminations shall be 420 mm.
Electric field stress control shall be provided on the joint and termination.

Joints shall provide waterproofing, mechanical and electrical protection, and they shall be
completely sealed from cable jacket to cable jacket. Joints shall accommodate crossing of
the cores.

24kV cable joints shall be straight joint type.

The adhesives used shall have a softening temperature of not less than 90°C; they shall be
compatible with other components and after curing they shall not flow at normal service
temperatures.

7.1.3 - Connector and Terminal Materials

Connectors and terminals shall perform without distress under normal, cyclic loading
and fault conditions, and shall not limit the rating of the cables that they joint.
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The ends of connectors and terminals shall be suitably chamfered coned to facilitate
insertion of the conductors. Connectors shall have a solid central barrier to facilitate the
insertion of the conductor to the correct depth.

Compounds or greases for improving contact between the connector or terminal and the
conductor are permitted. They must, however. be chemically neutral to the connector,
terminal and conductor materials and must be present in the delivered connectors and
terminals.

7.1.4 - Metallic Screen

Joints and Terminations Accessories shall reconstitute the continuity of the cable
metallic screens.

Joints and Terminations shall withstand the following operating conditions: Phase to earth
short circuit current: 3 kA, Is.

7.2 - MV Joint Kit
Straight jointing of 630 mm? cables by Joint Kits is not accepted.

7.3 - MV Termination Kit
Termination Kits shall be supplied for terminating 630 mm? cables specified above.

The Termination Kit shall include:
e Trifurcating glove
* End lugs for cable phases
e Terminations

 Earthing copper connection of the 3 Metallic Screens onto one earthing lug also to be
provided.

Indoor Termination Kit shall be suitable for installation in MV Circuit Breaker Cubicles of
Substations.

Outdoor Termination Kit shall include in addition, fixing equipment made from galvanized
steel and suitable with steel towers.

7.4 - End lugs
The copper end lugs shall be supplied within the termination kits.

7.5 - Marking
The following items of information shall be clearly stamped on each connector.

® Manufacturer's name and commercial logo.
 The metric conductor sizes for which the connector is suitable.
* The die number suitable for compression of the connector.

o The part of the connector surface to be compressed.
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8. - MARKING OF WIRING CONDUCTORS

Cable conductors and wires equipping the cabinets, table or panel shall be marked at
each end:

- with a colored tip;
- with a number, also included in the principle schematics.

8.1 - Colored Tag

These tips are used to identify the conductors. They shall be made up of material that
preserves its quality over time, under the environment conditions and standard atmosphere for
the installation considered. They must be colored in permanent form.

The color of the tips to be used, according to the type of circuits of which the conductors
belong, is:

* For auxiliary circuits with D.C. current: . Positive polarity: Red
. Negative polarity: Blue

= For auxiliary circuits with A.C. current : Yellow
» For secondary circuits of the VT: Gray
= For secondary circuits of the CT: Green

= Operates switchgear considered to be essential:
. Opening: Black
. Closing: White

= All other circuits: Lilac.

This code is supplemented by differentiation of circuits, based on the use of tips of
different shapes.

The phase conductors, of the auxiliary circuits or the CT and VT secondary circuits
of the CT and VT, shall be equipped with parallelepiped ends with a square base.

The neutral conductors, and all the conductors connected to the ground of the
neutrals, shall be fitted with cylindrical ends.

8.2 - Numbering of Conductors

Each conductor has a captive wire number corresponding to a connection between
devices or a set of circuits having a common character. After passing through a wiring
terminal, the marked number of a conductor is preserved on both sides of the terminal; on the
other hand, it changes if it passes through a relay (contact-coil), a switch, a fuse and any
device modifying the type or the continuity of the circuit. The identification system at each
end of cables is not allowed.

The numbering can be carried out either by a printed adhesive tape, wrapped around
the conductor and covered with a transparent plastic, or by an adhesive plastic band perfectly
engraved to the conductor.

The numbers shall be engraved in an indelible way. Door tags are not accepted.

P
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Annex. No. 1

THREE WINDING TRANSFORMER PROTECTION RELAY

& Software to be supplied)

Description Requirements
1-General Specifications
Language English
2-Terminals
Front Port Serial PC Interface (connecting cable ] Yes

3-Ratings:

AC Current (Input for 3 CTs)

Nominal frequency: 50 Hz

In: 1 and 5 A dual rated.

AC Voltage (Input for 2VTs)

Vn: 100to 120 V

Power Supply

110 to 250 Vdc, with a tolerable ac ripple up to
15%.

4-Digital Inputs:

Universal opto inputs with programmable
voltage thresholds

> or equal to 16 inputs

5-Outputs:

Standard Outputs for signaling, tripping and
alarming

> or equal to 10 outputs

Rated voltage: 300 V

Breaking Outputs for tripping

> or equal to 4 outputs

Rated voltage: 300 V

Response to command: < 0.2 ms

6-Protection Functions

transformer.

Relay should be able to compensate for unmatched current transformer ratios on either side of the

6.1 Differential three winding transformer
protection

87T

This protection shall remain stable for all out-of-zone faults and for all other transient conditions,
such as in-rush currents, which are not due to faults internal to the protected zone.

high and low voltage sides)

6.2 Restricted earth fault Protection 87N
It must be of low impedance type

6.3 Back up Protection Functions

6.3.1 Thermal overload Protection 49
6.3.2 Instantenous over current Protection (for 50

7-Event, Fault and Maintenance Records

Events

512 events in a cyclic memory

Fault

5 fault records

Maintenance

10 maintenance records

8-ENVIRONMENTAL CONDITIONS

4 & @J}ICJ
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Description

Requirements

8.1 Ambient Temperature Range

As Per EN 60068-2-1 & IEC 60068-2-2

Operating temperature range:

-25°C to +55°C (or -13°F to +131°F)

8.2 Ambient Humidity Range

56 days at 93% relative humidity and +40 °C

As Per IEC 60068-2-78&IEC 60068-2-14&IEC
60068-2-30

9-Type tests

9.1 Insulation

Insulation resistance

>100 MQ at 500 VDC

Dielectric test

2.0kV AC, 1 min

Impulse voltage test

5kV, 1.2/50 ps, 0.5

9.2 Electromagnetic Compatibility

1 MHz Oscillatory burst disturbance

2.5 kV IEC 60255-22-1, Class III

Electrostatic discharge

15 kV air discharge IEC 60255-22-2, Class IV

Radiated electromagnetic field disturbance

10 V/m, 80-1000 MHz IEC 60255-22-3

Fast transient disturbance

4 kV IEC 60255-22-4,Class B

9.3 Mechanical tests

Vibration

Class 11 [EC 60255-21-1

Shock and bump

Class Il [EC 60255-21-2
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PART 3

TESTS

1. - GENERAL INFORMATION ON EQUIPMENTS

The Contractor shall dimension his equipment by taking into consideration the most
unfavourable conditions during the operation and manufacture, transport and installation.

The Contractor shall use only new equipments, and its quality and features shall be,
at least, equivalent to those specified by the standards.

2. - GENERAL INFORMATION ON CONTROLS

The following regulations define the rules which EDL will follow for the execution
of its control, provided that the Contractor is required to carry out himself his own control to
ensure the quality of his equipment which he will remain entirely responsible for. However,
these two controls, distinct in principle, for certain tests can be performed jointly.

The control carried out by the Contractor shall comprise the mechanical and electric
characteristics of the equipments, the list of tests and all useful information that allow EDL to
carry out its control.

EDL will never pronounce the receipt of a part; it belongs to the Contractor to do so
and to provide EDL with the records of tests conducted and with the pronounced receipts.
However, the control that will be carried by EDL may lead to reservations or to refusal of
some parts. For the parts that have to undergo the control of EDL, the mounting or the
shipment of parts is conditioned by this control. and can take place only after realization by a
note or by an identifiable stamp until the end of the assembly; this realization does not
constitute warranty.

The equipment shall be submitted to EDL as full batches. The Contractor shall
provide, before the submission, the composition of batches for approval. In case of refusal of
a batch of material, or postponement of a batch due to the receipt of an incomplete batch or
insufficiently verified materials (individual tests in factory) before submission to EDL, the
expenses that will be caused by a new control shall be borne by the Contractor.

3. - CONTROLS AND TESTS CONDUCTED ON EQUIPMENTS AND
INSTALLATIONS

Unless otherwise specified in the particular technical specifications, the various
equipments that will be used in the substation are subject to the checks and tests below.
Control of the installations shall be carried out in the presence of EDL or its representatives
and shall constitute the approval tests of the equipment.

The manufacturer shall provide the certified copies of the type tests certificates for
the various equipments in French or English language.

The tests expenses shall be borne by the Contractor.

4. - FACTORY ACCEPTANCE TESTS OF PREFABRICATED SWITCHGEARS

These tests are carried out in the factories of the manufacturer by his personnel, and
in the presence of three EDL representatives (Two engineers from transmission directorate
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and One engineer from studies directorate). The test reports shall be submitted by the
manufacturer along with the prefabricated switchgears.

S. - TESTS OF MV EQUIPMENT

5.1 - Circuit Breakers

The tests shall be carried out in accordance with IEC 62271-001 and 62271-100; and
60060-1 standards.

The following individual tests shall be carried out:

* Dielectric tests of the main circuit.

* Dielectric tests of the auxiliary and control circuits.
= Measuring the resistance of the main circuit.

* Mechanical operation test.

= Tightness tests.

* Design and visual checks.

Moreover, the Contractor shall present with his offer the certified copies of the
following type tests:

* Dielectric tests (wet/dry).

* Measurement of the resistance of the main circuit.

= Temperature rise test.

*  Short-time withstand current and peak withstand current tests.
* Checking the degree of protection and the mechanical impact tests.
= Tightness tests.

= Electromagnetic compatibility test.

* Mechanical and climatic tests.

*  Short-circuit making and breaking tests.

» Capacitive current switching test.

* Cable/Line Charging Current Breaking test.

* Inductive load current switching test.

= Lightning Impulse voltage withstand test.

5.2 - Grounding Switches
The tests shall be carried out in accordance with IEC 62271-001 and 62271-102
standards.

The following individual tests shall be carried out:

* Power-Frequency voltage withstand dry test of the main circuit.
* Voltage withstand test on auxiliary and control circuits.

= Measurement of the resistance of the main circuit.

* Mechanical operation test.
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Moreover, the Contractor shall present with his offer the certified copies of the

following type tests:

Dielectric tests, including the voltage tests of the auxiliary and control circuits.
Radio interference voltage tests.

Measurement of the resistance of the main circuit.

Temperature rise test.

Short-time withstand current and peak withstand current test.

Rated short circuit making capacity test.

Operating and mechanical endurance tests.

Verification of protection.

5.3 — Measuring Transformers

The tests shall be carried out in accordance with IEC 61869 standards.

The following individual tests shall be carried out:

Verification of terminal markings.
Power-frequency withstand test on primary windings.

Power-frequency withstand test between sections of primary and secondary windings on
the secondary windings.

Measurement of Partial Discharge.
Inter-turn overvoltage test for the current transformers only.

Determination of the errors in accordance with the requirements of the accuracy class.

Moreover, the Contractor shall present with his offer the certified copies of the following type
tests:

Temperature Rise Test.

Short-time current test for current transformers.

Short-circuit withstand capability test for voltage transformers.

Lightning impulse voltage withstand test.

Determination of errors and in accordance with the requirements of the accuracy class.

All the individual tests listed above.

5.4 - Prefabricated Metal-Enclosed Switchgears

The tests shall be carried out in accordance with IEC 62271-001 and 62271-200

standards.

The following individual tests shall be carried out:

Design and visual checks, exactitude of the wiring,
Dielectric tests of the main, auxiliary and control circuits,
Measuring of resistance of the main circuit,

Mechanical operations tests,

Tests after installation on the site.
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Moreover, the contractor will have to present with his offer the certified copies of

the following type tests:

= Tests to verify the insulation level including withstand tests of power frequency voltages

on auxiliary circuits,

the main circuit,

withstand current and peak withstand current,

and locks contained in the equipment,

Tests to verify the degree of protection,

Mechanical impact tests.

6. - MEDIUM VOLTAGE CABLES

The following tests shall be carried out in accordance with IEC 60502 standards:

Verifying the origin.

* Dimensional Specifications.

Verification of the resistance per unit length.
= Verification of dielectric strength under voltage of short duration:
2.5 U, for 20 mm in A.C. or 8 U, for 30 mm in D.C.

in A.C.
Partial discharge measurement (IEC 60270).

Loss angle measurement:
- As a function of the voltage of 0.5 Uo to 2Uo,

- Asa function of the ambient temperature at the maximum operating temperature.

7.- TESTS OF LOW VOLTAGE EQUIPMENT

7.1 — LV Panels A.C. or D.C,

Visual inspection, verification of compliance with plans,

= Monitoring of execution:
- sheet-metal door frames,
- apparatus for fixing assembly,
- mechanical strength of the bars and connections,
- connection of the wiring devices,
- painting,
- dimensions, space,
= Insulation tests at 500 V,
= Dielectric tests at 2.000 V, 50 Hz;
= High frequency surge,

= Performance tests:
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Tests to verify the temperature rise of the equipment and measuring of the resistance of
Tests to verify the ability of the main and earth circuits to withstand the rated short-time

Tests to verify of the mechanical operation of the connection devices and the moving parts

Dielectric strength test at power frequency under a voltage applied of 2 Uo during 30 min
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- automatic switching,
- overcurrent protection,

= Short-circuit test.

It shall be verified that a short circuit of 10 kA at the arrival terminals eliminated
after 20 ms does not involve any distortion or damage to the equipment or the conductors
(A.C. Panel).

It shall be verified that any short-circuit located within a protected area is normally
eliminated by the circuit breaker that protects this area without distortion of the equipment.

7.2 - Protections

» Dielectric strength tests.

= Verifying the origin of the relays.

= Verifying the type.

» Verifying the supply voltage.

= Verifying the consumption.

* Verifying the operation at nominal voltage.
= Verifying the operation at reduced voltage.
* Measurement of the time-lag.

= Verifying the contacts strength.

* Measurement of the resistance.

= Measurement of the insulation resistance.

7.3 - Measuring Devices

= Dielectric strength tests.

* Verifying the origin.

* Verifying the type.

» Verifying of the accuracy class.

* Verifying the obstructions.

* Verifying the linearity of operation.

* Measurement of the insulation resistance.

7.4 - Control Panels

= Verification of compliance with the plans.

= Verifying the obstructions.

= _ Verifying the controls and indications.

= Verification of alarms.

= Verifying wiring and terminals.

= Strength tests between all the short-circuit terminals and the grounding terminal.

= Measurement of the insulation resistance of the circuits to ground.
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7.5 - Relaying Panel

Verifying the mounting of the relays.
Verifying the obstructions.

Verifying wiring and terminals.

Dielectric strength tests between all the short-circuiting terminals.

Measurement of the insulation resistance of the circuits to ground.

7.6 - Cables and Grounding

8. - TESTS AND CHECKS AFTER MOUNTING ON SITE

7.6.1- LV Cables
= Verifying the origin.

= Control section and insulation.
= Measurement of ohmic resistance.

= Dielectric test.

7.6.2- Cables Installation

Bench-marks

= Verifying the compliance with the plans.

= Verifying the obstructions.

» Verifying the registration.

Connection

» Verifying the origin.

= Measurement of insulation, connection.

7.6.3- Grounding
Ground Cable

» Verifying the diameter and the cross-section.

= Verifying electrical resistance.

*» Verifying the quality of the cable.

9.

All tests of acceptance which were not carried out in factory shall be carried out by
the Contractor after the mounting of the equipment in the substation.

The test equipment shall be provided by the Contractor.

The Contractor shall provide an installation in good operation and ready for
powering. These checks are made in the presence of EDL representatives.

- REMARKS

Certificates of type tests shall be submitted with the offer under penalty of rejection.

The individual tests shall be performed in accordance with the applicable tests and

shall be included in the price of the equipment.
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PART 4

CHARACTERISTICS OF CONTAINERS

1. GENERAL CHARACTERISTICS OF THE CONTAINERS

Fifteen (15) containers, made of steel metal, have to be constructed in accordance
with the specifications of the drawings attached. The containers shall comply with the
relevant ISO specifications.

The containers shall be equipped with lighting, air conditioning and ventilation system.
The containers have to be equipped with thermal insulation by means of PU panels and
with galvanized plates coated with a color corresponding to the RAL color range. The
paint of  external/  internal coats  shall be of  thickness  of
120/ 80 pm.

The containers material must have a guaranteed minimum lifetime of twenty five (25)
years, and constructed with corrosion resistant. Corrosion perforation shall be covered 100
% for ten (10) years.

The containers shall have good fire resistance in accordance with DIN 4102, and a degree
of protection of IP54. In addition, lightning arresters shall be mounted on the roofs of the
containers.

2. CONSTRUCTION

The containers shall be of the same basic construction, and shal] be approximately
dimensioned as specified below (CHART NO. 1):

- Length: 8.0 m
- Width: 3.5 m
- Height: 3m

The containers shall be properly designed to fit the metal enclosed indoor switchgears that
shall be installed in it.

Each container must be equipped with a support structure of approximate height of 60 cm
above the ground level in order to allow the passage of MV cables to the switchgears that
will be installed in the container.

The containers shall have the following specifications:

2.1. Front, Back and Side Walls

Walls, dimensioned for 300 kg/m” permitted load, shall be made of pre-painted
sandwich panels consisting of double metal sheets 1 mm thick and polyurethane density
42 kg/m’ injected in between. The exterior and interior face of the metal sheets has to be
galvanized.

The backside of the containers shall be equipped with four top hung windows as shown in
the backside view of the figure attached.

The top hung windows shall be approximately dimension as:

Height: 1.5 m
Width: 2m

The outer side of the containers shall be free from fasteners like bolts, rivets, etc.
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2.2. Roof

The roof shall be made of double sheets 1 mm thick, galvanized, and polyurethane
density 42 kg/m’ injected in between.
The roof shall be thermally insulated, rain proofed and dimensioned for 150 kg/m® of
permitted load.

Moreover, crane suspension points on the roof have to be installed in order to allow
movement or transportation of the container with its equipped switchgears using a crane.

2.3. Floor and Foundation Frame

The frame shall consist of the floor, four corner uprights and several center uprights.
The base structure shall be solid and robust made of hot-dip galvanized and welded steel
plates, with folded edges and 4 mm thick.
A marine plywood layer shall be mounted on the base frame, and PVC finish flooring
shall be installed.
The permitted load of the floor structure shall be 1000 kg/m?.
The container shall be made of removable plates adequate for switchgear pitch. Each plate
shall be removed for cable lines inspection. Floor shall be filled with thermal insulation
where necessary.
The switchgear floor shall comprise of: 3 x U sections, 50 mm.

Access to the container founded on the frame shall be ensured by stairs and landing.
Openings in the floor fitted with gland plates in the base of the container, shall be made to
allow cable entry. Cable racks shall also be provided where necessary.

2.4. Doors and Windows

Each container shall be equipped, on the front side, with an entry steel door and two
(2) aluminium windows, where the door and windows shall be equipped with removable
shelves as a rain proof. The door and windows shall be arranged as shown in the attached
drawing. The doors have to be made up of insulated sandwich panels consisting of double
pre-painted sheets and polyurethane density 42 kg/m’ injected in between.
Doors shall be assembled complete with hardware including hinges and locks, and shall
be fitted with rubber seal.

The windows shall be equipped with security screens and bug nets.
The opening of the front door must be of the full height of the container.

The back slots allocated for maintenance must be sliding doors or 3 full doors, each one
of two shutters and totally waterproof.

3. EQUIPMENT

Each container shall be equipped with the following equipment in order to facilitate
a convenient and safe operation:

- Basic and emergency lighting. The lamp lighting for the container (four LED
lamps) shall be arranged as shown in the drawings attached. The light switches of

the lamps shall be imbedded in the wall containing the entry door and windows as
shown in the attached drawing,
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- Ventilation system (filter fans)

- Heating system with temperature control

- Two Fire extinguishers.

- Fire Alarm system

- A charger and batteries of 110 V DC, 100 AH (Annex. No. 2).

- An air conditioner (Floor Standing Unit) suitable for cooling the required shelter
with a capacity of 48000 BTU.

All the aforementioned equipment shall comply with the relevant technical
specifications of the latest international standards.
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Annex. No. 2

110 VDC system for shelters

Technical Specifications

The 110Vdc system is required to supply 6 new medium voltage cells with their
equipments (protections, signals, commands...), autonomy 5 to 8 hours and oversized 20%.

This system will be composed of two Battery Chargers (DUAL or REDUNDANCY),
where One Battery Set with its Rack in a separate cabinet to be fitted inside the switchgear
container.

1- Proposed battery set:

VRLA technology for cycling.

One set of GEL deep-cycle, lead-acid, sealed and free maintenance Batteries 100AH
£10%, at total voltage 110Vdc with the following specifications:

- Type: .ccvivvccsiinivensnnnnnst GEL deep cycle
- Compliance to international standards : IEC - IEEE, American - European standards
(DOD, self-discharge, operating temperature....)

- Capacity........ccceeeeeeest 100AH £10% @ 20 hr
- Number of cells.......... : 9 units 12v or 18 units 6v
- Mounting: ..................: On a rack.

2- Proposed Charger set:

Compliance to international standards : IEC - IEEE
Two identical chargers 110/40-50A, (DUAL or REDUNDANCY), capable of supplying
any type of batteries not only GEL deep-cycle and installed within separated cabinets, in
addition to the following specifications:

a. Electrical characteristics:

o Input:

= SUPPLY siisiiinininn IBT VE 10%:; 3 ph
- Frequency ................. 47Hz to 63Hz.

o Qutput:

- Nominal voltage......... 110 Vdc

- Rating current ............ 40 to 50 A able to:

e Supply the maintained load
e Charge the battery at C/5
e Oversize 20%
- Voltage adjustment.... + 10%
- Voltage regulation .....<1 % (static)
- Current limitation ..... (adjustable), possibility of current limitation adjustment within a
load range between low current and 100% of the rating current
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% RIPBIOL. o <0.7 % (disconnected battery)
- Short circuit protection

b. Charging characteristics:

- Two automatic levels:
e Battery unit 12 v
Float: 9 x (13.6 to 13.8) V/unit=122.4 to 1242 V
Boost: 9 x 14.4 V/unit=129.6 V
e Battery unit 6 v
Float: 18 x (6.8 t0 6.9) V/unit=122.4t0 1242 V
Boost: 18 x 7.2 V/unit =129.6 V

- Automatic switching float/boost

- After mains failure longer than 5 minutes( adjustable), automatic boost during 1«15
hours ( adjustable).

- Manual equalizing for commissioning the battery up to 16.2 V/unit (Load should be
disconnected during this mode)

¢. Surroundings — Generalities

- Altitude.....cooeeeeieeieiins crveecvirieenenen. 0 t0 1000 m.
- Operating temperature (charger) ......... -10 to +50 °C
= MUBIENY - oot msmens 95% at 20°C

d. Monitoring- Supervision & alarms

Description: Alphanumeric characters showing all Status, Alarms and Measurements
Remote information via NO/NC Contacts:

- normal operation

- battery powered operation

- alarm

- fault

- DC earth fault

o 0

o Settings and commands:
- Through keyboard :
- ON/OFF- boost- test battery presence
- Battery equalization (restricted access)

o [Free access :choice of language- date- time- backlight

o _Restricted access :
[ Ibattery type
C'number of battery cell
_ibattery capacity
Obattery current limitation
Ucharging type
"Ifloating value
boost value
Llequalization voltage
Uboost duration
[low battery threshold

24 KV Switchgears — Primary Substation - 2024 Page 34
s %
o :
/ ﬁeé ] Y



¢

e. Protection for charger

- Input: MCB (3p)

- Output: MCB with auxiliary contact

- Electronic protection against overvoltage/undervoltage

f. Spare parts

- Basic spare parts (to be included in the offer)
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CHART NO. 1
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