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1. - PURPOSE

This specification describes the design, manufacturing, testing, supply and installation and
commissioning requirements of the 24 kV metal clad indoor switchgears used for protection and
operation of MV feeders which will be installed inside the existing substation building, along with
their control. protection relays and measuring devices. The Incoming and Outgoing bays shall be
equipped with control panels and operated remotely from the control room at Awali HPP (236.83m
ASL).

The Contractor will be responsible for:
= Supplying a batch of MV metal clad indoor switchgears and their installation,
= Testing and commissioning.
= Supply of spare parts.

Note: The work shall include all the required electrical and civil works, and all necessary
connections to existing feeders, bays and two existing earthing coils for Bus N°1 and Bus
N°2.

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, nominal operating conditions for
the voltage level as set by the International Electrotechnical Commission (IEC). The MV equipments
shall be designed for a rated maximum voltage of 24 kV, and nominal voltage of 20 kV but will be
energized in the first stage at 15 kV.

3. - CHARACTERISTICS OF THE MV NETWORK

The Medium Voltage (MV) network is a 50 Hz three-phase system. The MV neutral is
created artificially with two existing earthing coils (BPN).

4. - SCOPE OF WORK
The Contractor will be responsible for:

- The design for the bays inside the existing 15kV substation at Awali HPP. The bays shall be
dimensioned properly in order to allow the maintenance on all equipments and connections for
the switchgears. This design will be submitted to EDL for approval.

- The dismantling and handling of the existing equipments in the corresponding structures.

- Civil works and necessary modifications of the existing 15 kV substation.

- Manufacturing. Factory acceptance tests and reports, and transport of the MV equipment related
to this contract.

- Supply and installation of the MV equipment related to this contract.

- Supply and installation of the new control panels with connections to corresponding bays.

- Connecting the outgoing MV feeders to the switchgears. The Contractor shall be responsible for
the connections of power cables between the transformers and the corresponding bays, and for
the connections of the control and power wirings.

- Testing and commissioning for proper operation of the installed switchgears.

- Training EDL staff to operate and use the facilities with the best conditions.

The bays shall be installed taking in account the annexed drawings. Some civil structure
related works in the bays room are needed along with the possible relocation of auxiliary
transformer(s).

In addition, the bays shall be designed to be operated remotely from a national control
center without having to do any further modification afterwards. The Contractor shall supply the
cubicles and shall double the command and signaling informations. These informations shall be
transmitted towards the terminals of the final equipment (RTU) in the substation. The supply of RTU
is not within the scope of supply. All the necessary informations to operate and remotely control the
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switchgears shall be gathered in the substation at the relays cubicle level where collected orders,
signals, and measurements relative to each cubicle are labeled.

It should be noted that the present technical specifications are not exhaustive, and therefore,
the bidder is responsible to take note of all the necessary details to carry out a complete and a precise
cost estimate. For this purpose, the bidder is required to conduct a site visit with EDL
representative(s) prior to the preparation of his tender, and make a thorough inspection, examine the
extent and nature of works, and obtain all the informations which may affect his offer in any way. In
addition, after the substation site visit, a declaration must be signed by EDL and the bidder and must

be submitted along with his offer.

S. - EQUIPMENT
The supply shall include all the necessary equipments for perfect operation of the bays,
understanding that the particular provisions in the corresponding technical specifications are not
exhaustive.
All prefabricated MV bays will be indoor metal-clad, withdrawable type, with one set of

segmented bus bars (two in the case of the coupling bay). The MV bays shall be heavy-duty type and
withstand at least (10000) ten thousand maneuvers without maintenance.

5.1 — Switchgear Equipment

5.1.1- Incoming or auxiliary transformer Bay

Each bay shall comprise:

- A withdrawable three-pole circuit breaker.

- Three single-phase current transformers.

- Three withdrawable single-phase voltage transformers with MV fuses.
- Three voltage dividers with LED indicator for the presence of voltage.
- Energy meter cl. 0.5.

- Six unipolar terminal blocks with synthetic insulation for the transformers cables.
- Copper bus bars.

- Terminals and connections.

- Insulations.

- Protection relays, measuring and control devices.

- 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- Qutgoing Bay

Each bay shall comprise:
- A withdrawable three-pole circuit breaker.
- Three single-phase current transformers.
- One core-balance current transformer (CBCT) for earth fault protection.
- A three pole earthing disconnect switch.
- Three voltage dividers with LED indicator for the presence of voltage.
- A three pole terminal block with synthetic insulation for the cables of the outgoing switchgears.
- Copper bus bars.
- Terminals and connections.
- Insulations.
- Protection relays, measuring and control devices.
- Cables and wiring terminals with classification and marking of cables.
- Anti-condensation heaters.
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- All other accessories necessary for the proper functioning of the unit.
- Energy meter cl 0.5.
- Three surge arresters.

5.1.3- Coupling bay:

Each bay shall comprise:
- A withdrawable three-pole circuit breaker.
- Two sets of copper bus bars.
- Terminals and connections.
- Insulations.
- Protection relays, measuring and control devices.
- Cables and wiring terminals with classification and marking of cables.
- Anti-condensation heaters.
- All other accessories necessary for the proper functioning of the unit.

5.2 - Control

All the necessary controls, signalizations, measurements and protections for the 24 kV
switchgears are required.

The bays shall comprise the following devices:
= Measuring devices.
Protection relays.
= Control switches.
= Lamps, signaling devices and synoptic diagrams for the MV bay.

All protection, measurement and signaling devices to be provided, installed and connected by
the Contractor.

5.3 — Earthing Svstem

The Contractor will have to connect the new ground circuit to the general earthing ground
of the substation.

5.4 - Accessories

This supply includes all MV and LV power and control cables, cable paths and hot dip
galvanized steel for cable racks, and all necessary circuits for the proper functioning of the bays.
0. - 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. - INSTALLATION AND COMMISSIONING

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

Proper installation of all equipment.

Switchgears wiring.

MV cables for the connections to power transformers.
[nstallation of the control panel relays and wirings.

In this regard, the attention of the Contractor is particularly drawn to the risk arising from
working near power installations. Consequently, the contractor shall ensure all safety precautions
essential to this type of work are maintained by his personnel in order to prevent or avoid any
accident. In particular, the executive officer shall not undertake any work before personally being
assured or have checked that all the isolation procedures, and other measures necessary to guarantee




the safety of his assistants and the safety of the installations, were carried out. The contractor will
need to attend these operations and cannot rely, in any way, on a verbal information provided in this
respect by EDL officers, particularly in case of accident.

The completion period of all the Works, including supply, installation, civil works and
commissioning shall be twelve (12) months from the effective date of the contract.

8. - SPARE PARTS

In addition to the spare parts suggested by the Contractor, the Contractor must provide the
following spare parts:

= Number (2) withdrawable circuit breakers 24kV- 1250A- 25 kA complete with all accessories
for operation at 220V.

= Number (1) withdrawable circuit breakers 24kV- 2500A- 25kA complete with all accessories
for operation at 220V.

= Number (3) single-phase current transformers CT 24kV- 1000-2000/5-5-5A ;
20 VA cl 0.5-5 VA ¢l 5P20 - 20VA ¢l 5P20
= Number (6) single-phase current transformers CT 24kV- 300-600/5-5A;

20 VA cl 0.5 -5 VA cl 5P20.
15000 20000 110 110

= Number(3)single-phase voltage transformer VT ——— - ——/— - — V; more than 50 VA.
BB BB

= Number (3) sets of protection relays for incoming feeders.

= Number (3) sets of protection relays for outgoing feeders.

= Number (1) grounding switches for the incoming feeders.

* Number (4) motors for the circuit breakers suitable for 220VDC supply.
= Number (4) tripping coils.

= Number (4) closing coils.

= Number (4) manostat of SF6 pressure for circuit breakers.

= Complete set of SF6 refilling equipment for circuit breakers and cylinder(s) of 20 kg of SF6
gas.

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

9. - INSURANCE OF THE CONTRACTOR

The contractor is solely responsible for any physical damages or injuries caused to the project
facilities and personnel, EDL’s facilities or personnel, or other related properties in course of
execution of the works and services of this contract. He should cover this responsibility through an
insurance policy “Contractor’s All Risk".

Moreover, the contractor shall incur, for the benefit of EDL, an insurance policy with a
Lebanese insurance company for an amount of /1,000,000/USD. It must cover EDL against any
claims for damages that could be subject to from the contractor and his agents or employees, or any
third parties for physical damage or injury resulting from a misconduct, mishandling, material defect,
and generally to any circumstances that could occur during the execution of the works and services

related to this contract and engaging the responsibility of EDL.

These two insurance policies, which terms and conditions (policies drafts) shall be submitted
with the offer, have to be approved by EDL before the commencement of the contract, and must be
valid for the whole duration of the contract until the final acceptance following the guaranty period.
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10.-TECHNICAL REFERENCE:PLANS.DRAWINGS AND NOTIFICATIONS

I) The contractor is legally responsible for any needed modifications due to defects, errors or
omissions in the plans and drawings or other documents provided by him, and whether these
plans, drawings and documents have been approved or not by EDL. The contractor shall perform
any on-site measurement that he considers necessary for the construction and installation; and
once these plans and related details are established, the contractor must submit them to EDL for
approval.

The contractor shall submit the following plans, drawings, documents and procedures:

= Plans related to civil engineering works;

= Plans of material construction and workshop drawings:

= Plans, detailed drawings. diagrams, calculation notes, charts, as well as all the necessary
information that enable EDL to understand the design, the control and installation of
equipment;

= Testing and commissioning procedures.

Within twenty-eight working days following the receipt of plans/drawings and documents,
EDL will make its comments and remarks. In the latter case, if these observations involve
modifications in the plans, the contractor must submit to EDL three copies of the revised plans
within a time not exceeding twenty working days starting from the submittal date of EDL
comments to the contractor.

If. within the time specified. EDL did not make any comments or remarks, the plans and
drawings can be regarded as accepted and still the contractor remain responsible for any material
error or design.

Any carefully indexed plans and drawings, once accepted, cannot be modified without EDL
authorization.

The contractor must provide EDL with these plans and drawings (.dwg format) on electronic
storage media (DVD, USB).

2) The contractor must provide EDL, before the beginning of each task, with three copies of plans,
drawings and construction schedule including all necessary indications.
t=} =]

3) Within a period of one month after the notification of work completion by the contractor, he must
provide EDL with three copies of all final (as-built) plans and drawings. Moreover, all these plans
must be submitted (.dwg format) on electronic storage media (DVD, USB).

All plans and drawings submitted to EDL must comply with DIN standard dimensions: A0, A1,
A2, A3, and A4.

11. - CHOICE OF THE ENGINEER AND ACCEPTANCE TESTS

EDL may delegate a Controller mandated to act as Engineer and supervisor of the works.
For these purposes:

A. The contractor must provide, at EDL request, copies of the orders terms to its major
suppliers, including all information, technical specifications, delivery time, etc... allowing
EDL controller(s) to follow-up these orders in agreement with the Contractor.

B. The contractor shall provide the accredited controllers with all facilities, and all needed
means, in order to carry out tests or verifications considered necessary according to tender
documents.
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In.all circumstances, the normal necessary time to check operations cannot be invoked by the
contractor as a cause of delay in time of delivery.

All duties necessary for the performance of these tests shall be included in the contract prices.

However, if by the fault or failure of the contractor, additional fees or expenses were incurred,
those fees and expenses will be borne by the contractor.

REMARK:

It is foreseen that the authorization of shipment for the equipment issued by the controller does
not constitute receipt of this equipment as defined in this tender document. Consequently, EDL
reserves the right to refuse whole, or part, of the material found non-conform to specifications; even
if shipping authorization has been already issued by the controller and equipment has been delivered
on-site. In this latter case, the contractor will entirely bear the expenses of forwarding the equipment
and of its eventual replacement and cannot claim any additional time for so. In particular, if this
replacement leads to delays in delivery/completion time, he will incur penalties.

12.-ASSEMBLY,CONTROL OF WORK COMPLETION &COMMISSIONING

The bidder must submit with his offer an estimated schedule showing the progress in time of
operations to comply with this contract.

All elementary assembly operations for equipment and civil works should be included in a
Breakdown Schedule regularly maintained by the contractor: however, the only commitment that
take effect is the contractual deadline.

12.1) General Provisions

The contractor must provide access to site to any person authorized by EDL: Engineers,
Technicians or Supervisors, and must provide them with all the explanations to facilitate their
controlling work.

Whenever required to do so, the contractor, or his delegated representative, shall be present on
site or in EDL oftfices, so that no operation is delayed or suspended due to his absence.

The contractor must notify EDL by letter naming the person delegated to represent him on site,
and to whom he delegates all powers to assume the monitoring of equipment and the supervision of
works and personnel. However, if EDL have any doubts about the ability of this person to perform
his job as required by regulations/engineering, or due to any misconduct, EDL may request his
replacement.

The assembly work must be carried out with maximum care and in accordance to state of the
art technology.

The contractor must comply with EDL instructions for changes requested during the course of
assembly/work, when asking him to do so through a formal letter. These changes will be accounted
for only as far as he has a written order.

When the contractor estimates that these instructions exceed the contract obligations, he must
submit his variation claim in written (comments and reasons) within a week. The claim does not
suspend the instructions, and if EDL finds that his claim is justified and show that this variation
caused prejudice to the contractor, then the contractor will be compensated by the EDL upon the
justification provided by him.
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12.2) Organization /Establishment of the Works and the Contractor Incidental Expenses

The mere fact of submitting his tender, the bidder acknowledges that he is fully aware of the
locations reserved for the organization of the site and access roads. And the same apply to all the
constraints to which execution of the work and the assembly of the equipment are subjected, in
particular, by their nature, location, laws, decrees and regulations that govern adjacent facilities
already operating or not.

After unpacking the materials, the contractor takes the packaging or abandon it in locations
indicated by EDL.

The contractor is responsible for guarding his equipment and works until transferred to EDL
property. Installations necessary to the contract regardless of their destination such as barracks,
workshop, warehouse, office, wardrobe, washing basin, infirmary, are made on EDL premises only
after EDL accord.

The contractor has in charge:
-The erections in site,

-The expenses for measurements and layouts related to works including all the devices of
tracing and tracking,

-The supply of assembly materials: construction tools, welding sets, electrodes, slings and
tackles and all necessary machines, and generally, all the incidental expenses relating to the
completion of the works and the handing over of the material.

12.3) Losses and Damages on the Sites

The contractor must submit in appropriate time the written request for information or
documents that could be lacking.

The contractor is responsible for guarding his equipment/installation until their transfer to EDL
property, and he cannot make claim in the event of materials losses or damages to his equipment.

It is obvious that the contractor should have the necessary insurance that covers such kinds of
risks.

12.4) Control of Completion and Commissioning

a) Control of Arrival at Site for Large Equipment

As soon as major equipment arrives on-site, the contractor shall notify EDL by official letter.
EDL then proceeds to the inventory of the material and if found that specified materials has
actually arrived on-site, an official report is drawn up and the notification date by the contractor
will come in effect for the settlement of payments for equipment supplied. However, these
payments became due only if the factory acceptance test for the equipment has been
approved/reported by the controller.

b) Control of Completion of Work

As soon as the work is completed and the installation is ready to operate, the contractor shall
notify EDL by an official letter.

He will then conduct an inventory for the various equipment, an operation of equipment
including the performance check.
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An.official veport, signed by the two parties, will mention the eventual defects in work, and the
contractor should make the replacements or repairs mentioned in the official report.

¢) Commissioning

During this period, EDL will provide, upon request of the contractor, the available power to
energize the equipment/works.

The contractor will proceed with the commissioning of the equipment/works in accordance with
a program submitted earlier to EDL for approval.

During this period, the contractor can shut down the installation and turn it on in order to make
the necessary adjustments and ensure the proper operation.

Any delay, put by EDL in the provision of energy, will extend the contractual delivery period.

13. - QUALITATIVE AND QUANTITATIVE RECEIPT

13.1 - Provisional acceptance:

When the contractor considers that the project is completed, he shall notify EDL by an official
letter. Then EDL starts the provisional acceptance procedure.

This procedure includes, but not limited to:

= [nventories of the equipment:

= Testing and necessary checks of equipment to ensure their good quality and proper operation
under the best safety conditions for a good industrial operation, and that finally they comply
with all the specifications and state of the art engineering;

= A verification of completion and commissioning of the project.

The commissioning program. determined by mutual agreement between the EDL and the
contractor, takes into account operational necessities and the clauses of the technical specifications.

If commissioning does not reveal any defects and the works satisfy their intended purpose,
EDL will draw up an official report. The signature by the two parties on this official report will
constitute provisional acceptance.

EDL will officially issue the provisional acceptance and the payments under the provisional
acceptance shall become due.

In the case where commissioning reveal either equipment constructional defects, or serious
defects in works or installations, and thereby preventing the decision for declaring this acceptance, a
report is prepared enumerating all the replacements/repairs to be carried out. When the contractor
carries out all these replacements/repairs and considers the installation ready for inspection, he shall
notify EDL again. Then EDL conducts a new review for provisional acceptance in accordance with
the above-mentioned procedure and so forth.

13.2 — Warranty Period:

13.2.1 The specified warranty period for the material starts from its provisional acceptance.

During the warranty period, the Contractor shall remain liable for any repairs, or adjustments
considered necessary in order to meet contract conditions, and shall replace all parts of equipment
found to be defective.




13.2.2 1f, during the warranty period. the installation is unavailable for causes attributed to the
Contractor fault or equipment malfunction, the warranty period for all equipment increase by this
period of unavailability.

13.2.3 If, during the warranty period, EDL found it necessary to replace part of an equipment due to
incorrect installation. unusual wear or malfunction, the warranty period for this part/component
restart from the date of replacement.

13.2.4 The Contractor shall incur all costs of the replacements/repairs, the cost of transportation
between the Contractor/manufacturer workshops and the site of assembly, the installation costs,
qualified foreign and local personnel, customs duties. Excluded are the costs resulting from
deterioration due to negligence, lack of supervision or maintenance, false maneuver attributed to
EDL, or Operating conditions that do not comply with the material/equipment instructions manuals.

Similarly, the Contractor's liability does not apply for items provided by EDL, or those repaired,
modified or replaced by EDL, or by a third party on the order of EDL, without written agreement
from the Contractor, excepted for the repairs or replacements carried out urgently by EDL due to the
delay by the Contractor to manage for the replacements/repairs.

If the recognized defect is due to a systematic design or installation error, the Contractor shall
replace or modify all concerned parts or equipment similarly supplied by this contract, even if there
has been no accident.

13.2.5 During the warranty period. the Contractor must carry out all incurred works within the
shortest delay, after the Contractor's notification, in order to meet the requirements of the installation
operation; the contractor shall consider all temporary measures and necessary reparations to
minimize the total or partial unavailability of the installation.

13.2.6 During the warranty period. EDL shall carry out, and at its expenses, normal maintenance
found in the operating and maintenance manual of the equipment submitted by the Contractor.

13.3 - FFinal acceptance:

On expiry of the warranty period, extended where applicable by periods of unavailability referred to
in clause 13.2.2 above. and knowing the Contractor has repaired/replaced all detected defects before
that expiry. the Contractor may request to proceed with the final acceptance by a formal letter.

The final acceptance will be declared, and take effect at the date of the Contractor's letter notification
to EDL. once the final acceptance general examination reveals no defects and the installation has
satisfied conditions specified in contract and verified during the warranty period.

If a rejection related only to part of the installation occurs, final acceptance may proceed for the un-
defected material if the installation operated independently of the rejected material.

If, during the warranty period, there is a need to replace an item because of a defect or malfunction, it
extends the warranty period for that item pursuant to clause 13.2.3. Moreover, if EDL finds
appropriate, it shall not constitute a barrier to pronounce a partial final acceptance except in case
where the probable bad performance of the replaced element might lead to the decommissioning or
rejection of the installation.
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1. - SWITCHGEARS 24 kV

1.1 - General Specifications

The supplied and installed MV switchgear shall be of metal clad, partitioned type,
standalone steel sheet cubicles of robust construction for indoor use.

The cubicles shall provide 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. nameplates and other necessary accessories. Theses
cubicles shall meet the requirements of the metal-clad partitioned switchgear according to IEC
standard. The switchboard designed for tropical area must meet the following electrical
characteristics:

- Rated Voltage: 24 kV

- Nominal Voltage: 15 kV - 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. All switchgears auxiliaries and protective relays
shall operate at 220VDC.

1.2 — Prefabricated Metal-Clad Switchgears 24 kV

1.2.1- Overall Concept of One Bay

The MV switchgears shall be from steel sheet, composed of interchangeable cubicles with
standardized dimensions and fully extensible from both sides by a simple and easy operation. The
factory-assembled cubicles shall meet the criteria for indoor, partitioned, metal-clad switchgear in
accordance with IEC recommendations. The cubicles shall have compartments housed in a single
enclosure. Each cubicle shall be composed of at least four separate compartments:

= Bus bar compartment,

= Cable compartment.
Withdrawable compartment.
= Low Voltage (LV) compartment.

The exact dimensions for each type of MV bay shall be in the offer.

1.2.2- Design of Compartments

1.2.2.1 — Bus bar Compartment

This compartment shall contain the bus bars and the fixed parts of the switch-disconnectors
connected to the bus bars.

The fixed parts of the switch-disconnectors are installed in an entirely closed enclosure at the
bus bar side.

This enclosure is made from insulating covers or from 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 rated
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.
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“The fixed parts of the switch-disconnectors shall be as simple as possible and shall not
include a spring device, in particular. used to ensure the pressure of contacts.

1.2.2.2 — Cable Compartment

The cable is standard copper XLPE cables - 12/20 kV of cross section: 3x240 mm? for

feeders and 630 mm? single-core cables (two cables per phase) for transformers.
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 not 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.

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
beside their switchgears carry out easily and without degrading the floor surface.

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

The restraints composed of openings through which the pins of the withdrawable part 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 movement
of the withdrawable part automatically triggers the operation of the shutters.

The shutters and their operating mechanism are 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.
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These shutters can be possibly padlocked in closed position. These padlocks can be either on
the shutters, or on their control mechanism.

An inspection window on the door allows clearly seeing the position of the withdrawable
module within the compartment.

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

The operation that bring a withdrawable part from the operating position to the breaking
position and vice versa are possible only if the switching device is in the open position.

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

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

1.2.2.4 — Low Voltage Compartment

The LV compartment included in the cubicle 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 for 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.

All the wiring leading to the low voltage compartment must also be effectively protected
against any risk of deterioration, in the case of priming on MV circuits, its path being carried out to
the extent possible under metal ductwork.

The protective devices control switches, indicator lights and measuring devices are arranged
on the front face of the access door to the low voltage compartment.

The LV compartment of each “Outgoing Bay™ shall include in particular:
= a relay informing of the availability of the breaking device,
= the selection switching device,
= terminal boxes for tests of the protection and measurement circuits,
= measuring devices for power factor (cos@), active and reactive power, current, active and
reactive energy,
= Protection relays of digital type.
The low voltage links shall be disconnected type. In all cases, this compartment shall be
accessible with the MV cables and bus bar energized, without isolating the entire switchgear.
All the relays and meters house 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.

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 supplied and installed if necessary on LV auxiliary circuits.

1.2.4- Radiation
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'The magnetic and electric field resulting from normal operation conditions and during the
transitory 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
= [P 301 for the equipment front LV front compartments.
= [P 205 for the control mechanisms.

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

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 as
insulating and arc quenching medium. The breaker shall be suitable for three-phase rapid auto re-
closing operation.

The equipment shall be fitted with sound and light indication devices for SF6 low pressure,
alarm for "Level 1" and then system tripping for "Level 2".

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

The withdrawable circuit breaker mount vertically. It shall require only minimum
maintenance and shall provide a high level of electrical endurance.

All the circuit breakers must have their operation control on the front face of the
corresponding cubicles.

They shall have the following characteristics:

- Rated Voltage: 24 kV
- Nominal Voltage: 15 kV or 20 kV
- Type: Interior
- Rated Normal Current:
= [ncoming, bus coupling: 2500 A
= Qutgoing: 1250 A
= Auxiliary transformer: 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: 220VDC.
Rated Frequency: 50 Hz

1.3.2- Information required with the offer

- Rated insulation level.
- Rated continuous current at 40°C ambient.
- Breaking capacity at nominal voltage.

i
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- Rated shortCircuit current.
- Effective value of the breaking intensity (symmetrical and asymmetrical):
= Atrated voltage
= At nominal voltage
- Rated short-circuit making capacity.
Admissible Overcurrent:
= Effective value during 5 seconds
= Effective value during | second
= Maximum Amplitude
- Standard value of transient recovery voltage for terminal fault.
- Rated inductive current breaking capacity.
Rated unbalance phase breaking capacity.
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 control current absorbed during engagement and release.
Weight of the circuit breaker, recommendations concerning the usage etc.

1.4 — Switch Disconnector

1.4.1- Necessary Characteristics of the Switch Disconnector

The earthing switch disconnector equipping the MV bays shall operate manually.

All the switch disconnectors shall provide signaling devices on the control board. The state of
the earthing switches shall be announced on the front face of the corresponding cubicles and on the
control room panel.

They shall have the following characteristics:

- Rated Voltage 24 kV.
- Nominal Voltage 15 kV or 20 kV.
- Type: Interior.
- Rated Normal Current
= Incoming: 2500 A.
= Qutgoing: 1250 A.
= Auxiliary transformer: 630 A.
- Rated short-circuit current (1 sec): 25 KA.
- Frequency 50 Hz.

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

1.4.2- Information required with the offer

- Insulation level.
- Rated peak withstand current.
Admissible overcurrent:
s Effective value during 5 seconds
= Effective value during | second
= Maximum Amplitude
- Rated short-circuit making capacity.
- Number and type of the auxiliary contacts
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1.5 — Instrumezts Transformers

L.5.1- Characteristics of the Current Transformers
The current transformers shall have synthetic resin insulation and must have individual label.

It shall be possible to carry on the following works with the current transformers in place:
- Modifying the current transformers ratios

- Verifying the current transformers ratios

- Verifying the insulation level of the current transformers.

The current transformers shall have the following characteristics:
- Rated Voltage 24 kV
- Nominal Voltage 15 kV or 20 kV
- Type: Interior
- Frequency 50 Hz
- Reduction ratios:
= Qutgoing bay: 300-600/1-1 A
= Incoming bay: 1000-2000/1-1-5 A
= Auxiliary transformer: 20/1-1 A
= Zero sequence current transformer: 50-100/1 A
- Accuracy Class:
= Qutgoing bay: 20 VA ¢l 0.5 -5 VA cl 5P20
® [ncoming bay: 20 VA ¢l 0.5 - 5 VA ¢l 5P20 - 20VA cl 5P20
= Auxiliary transformer: 20 VA ¢l 0.5 - 5VA ¢l 5P20
= Zero sequence current transformer: 5VA ¢l 5P20 (ring type for earth fault protection).

INFORMATION REQUIRED WITH THE OFFER

- Rated level of insulation.

- Insulation level.

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

- Maximum current amplitude.

1.5.2- Characteristics of the MV Voltage Transformers

The voltage transformers shall be made of synthetic resin and must have individual label. The
voltage transformers shall comply with IEC standard. The voltage transformers shall connect
between phase and ground.

The voltage transformer shall be equipped with a MV fuse enabling the disconnection 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 voltage transformers shall have the following characteristics:

- Rated Voltage: 24 kV
- Nominal Voltage: 15 kV - 20 kV
- Type: Interior.
- Impulse withstand voltage: 145 kV
15000 20000 ,110 110

- Reduction ratios - e - =
NE) V333

- Accuracy Class: ¢l 0.5
- Rated Burden: more than 50 VA
- Frequency 50 Hz

\%
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Information Required With The Offer

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

1.6 — Surge Arresters

The Contractor shall rate and select the locations of the surge arresters in coordination with
the installed equipment (outgoing bay). to provide the desired level of protection. This selection
should result from a coordination insulation study carried out by the Contractor.

The surge arresters shall be of the zinc oxide type provided with synthetic insulation and a
surge counter. An insulating support must be at the base.

DESIGNATION Proposed values

Rated voltage of the network 15 kV 20 kV
Rated voltage of the lightning arrester 18 kV 24 kV

i . ; 7 >14.6 kV >19.5kV
Maximum continuous operating voltage MCOV 10 KA 10 KA
Rated discharge current (wave 8/20 ps) Class | Clazs |
Discharge class IEC <60 kV <80 kV
Residual voltage

2. —PROTECTION DEVICES

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

= For Incoming and Qutgoing bays:

- 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).

- Protection against excessive temperature rises due o overload by using thermal overload

relays (ANSI code: 49).

Unbalance protection (ANSI code: 46).

= Only for Outgoing bays:

- Under frequency protection for load shedding. The load shedding 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.

= Only for Incoming bays:

- Minimum and maximum voltage protection relay for transformer (Incoming feeder).
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All protection”devices should be:
= Either previously approved by the EDL.

= Alternatively. of a technology that has proven a good functioning at ten different sites over the
five last years.

In both cases, these devices submitted to EDL for approval.

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.

3. - CONTROL ROOM PANEL

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 earthing Switches.

- Measuring devices as set below.

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

- Auxiliary contactors.

- Local/remote 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 cold rolled steel sheet coated with primer and three layers
of paint with color set by the EDL.

The warning lamps, the push buttons, the measuring devices shall be sufficiently spaced to
avoid any wrong maneuver.

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

4. — PRINCIPLES FOR CONTROL, SIGNALING, MEASUREMENT AND PROTECTION
CIRCUITS

There shall be as many circuits as necessary in order to ensure the following functions
independently: control, indication, protection and locking.

Each circuit clearly identified in each bay, the power supply of the bay carry out through
isolating terminals, excluding the fuses.

Each circuit shall be protected by a main protection fuse properly calibrated regarding, first
hand, the smallest cross-section of bay power supply wires, and second hand, the maximum current
that could pass through the circuit.

Dedicated devices shall indicate and locate the lack of DC current for each circuit.
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4.1 - Coatrol Circuit and Synoptic Diagram

The synoptic diagram shall be of the blind type. Preferably, the bars will be anodized
aluminum/copper of different colors. They mount on the control panel and on the front face of the
cubicles for easy replacement.

The control switches in the control room shall be of the “Push /Turn” lamp.

The 24 kV circuit breakers and the 24 kV coupling switches shall be controlled and signaled
on the control panel.

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

All necessary electrical and mechanical interlocks will ensure easy operation of all 24 kV
bays in the best safety conditions.

A lock will exist between coupling and transformers bays in order to ban the paralleling of
transformers.

4.2 - Protection and Signaling Circuit - Principle

It will be necessary to distinguish the two types of protection:
- Protection giving only an indication;
- Protection giving an alarm and a trigger.

4.2.1- Protection giving only an indication

Any failure that does not result in immediate danger for the protected device give
indication:

1. On the control room panel:

By a lamp indicating the type of the fault and specifying the involved bay, and a common
ringing sound for all bays.

2. On the bay where the fault occurred

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

An adequate, non-automatic, system allow to stop the ringing sound in order to free the
common indication of faults, while leaving the particular bay indication, indication which disappear
only after elimination of the fault.

4.2.2- Protection giving alarm and immediate triggering for protection device

Any fault that constitutes an immediate danger for the protected device:
1 - Will give a signal:

a) On the control room panel:

By a lamp indicating the type of the fault, specifying the involved bay, and an alarm horn
common to all bays, and signaling the appearance of a fault.

b) On the bay where the fault occurred:

By a suitable indication element, left to the choice of the Contractor and subject to EDL
approval, clearly indicating the type of the fault appeared.

An adequate. non-automatic, system allow to stop the horn sound, in order to free the
common indication of faults, while leaving the particular bay indication, indication which disappear
only after elimination of the fault or by pressing on the release button (case of maximum of intensity
or temperature).
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2 — Wil result'in the opening of the concerned circuit breaker. In case of a fault which do not
disappear immediately after current breaking (e.g. thermal protection), the circuit breaker will be
locked the duration of the interlock operation of the protection device.

Note: All the signaling lights as well as the warning horn and ringing can be tested simultaneously
any time needed.

5. - MEASURING DEVICES

The digital measuring devices shall be of the embedded type, square or rectangular and
shall have the accuracy class 1.5.

The devices provided shall be of the following:

Outgoing Switchgear 24 kV
= An ammeter with two scales 0-300 A and 0-600 A.

Incoming (transformer) 24 kV
= An ammeter with two scales 0-1000 A and 0-2000 A.

Important remarks:

The schematics, protection, control and signaling, the available devices on the control panel
(synoptic board), the specifications for the MV as well as the LV equipments all submitted to EDL
for approval.

EDL has the right:

- To modify whole or part of the schematics and the devices available on the control panels, as
well as the design and dimensions.

- To choose the type of LV equipment including the control switches and the circuit breakers as
well as the lamps and the signaling devices.

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

6. - CABLES
6.1 - LV Power Cables

These cables primarily exist in the connections:
- Between panels;
- Auxiliary panel at each connected auxiliary device;

These cables are copper round wires shall comprise | conductor or 2 to 4 conductors
electrically distinct and mechanically interdependent, specified voltage 1kV and of minimal cross-
section 4 mm?.

They are armored with an insulating outer sheath. The thickness of the insulating sheath for
each conductor shall be at least of I mm.

6.2 — LV Control Cables

These cables comprise from 2 to 37 conductors electrically distinct and mechanically
interdependent of minimal cross-section 1.5 mm? and specified voltage 1 kV. They will be armored
or not according to their place of installation.

The color of the insulation for each conductor is at the discretion of the supplier but the
conductors shall be marked from | to 37.
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The thickness of the insulating sheath of each conductor shall be at least 0.8mm.

The low voltage cables connected to medium voltage equipments (reducers, transformers,
circuit breakers and disconnectors) shall have their metallic screens grounded.

6.3 - Medium Voltage Cables

The 12/20 kV MV cables shall be of copper conductors and with insulation consisting of an
extruded layer of XLPE.

- 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:
s Copper Core of 630mm? cross-section.
= Conductor screen, non-metallic and extruded semi-conducting compound,
= XLPE insulation,
= [nsulation screen,
s Metallic screen,
= PVC protective sheath.

- The links between the auxiliary transformers and the corresponding 24kV switchgears shall be
made in three phase cables radial field to meet the following specifications:
= Copper Core of 25mm? cross-section.
s Conductor screen. non-metallic and extruded semi-conducting compound,
= XLPE insulation,
s [nsulation screen,
s Metallic screen,
= PVC protective sheath.

7. - CABLES BOXES AND ACCESSORIES

All the necessary accessories for the installation of cables shall be of utmost care; their
constituent elements shall be of the highest quality.

The insulators of the cables sealing end made out of perfectly compact, silicone rubber free
from air bubbles and pores.

The cable accessories must meet the conditions imposed by IEC 60502-4.

8. - MARKING OF WIRING AND CONDUCTORS

Cable. conductors and wires inside the cubicles or the panels shall be marked at each end

with:
- acolored tip:
- anumber. also included in the schematics.

8.1 - Colored Tip

These tips identify the conductors. They shall consist of material that preserves its quality
over time, under the environment conditions and standard atmosphere for the installation considered.
They must be of permanent color.

The colors of the tips used, according to the type of circuits of which the conductors belong,
are:
= For auxiliary circuits with DC current: Positive polarity: Red
Negative polarity: Blue
= For auxiliary circuits with AC. current: Yellow
= For secondary circuits of the VT: Gray
= For secondary circuits of the CT: Green
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= Opetates switchgear considered to be essential:
. Opening: Black
. Closing: White

= All other circuits: Lilac.

This coding supplemented by a differentiation of circuits, based on a 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, shall be fitted with
cylindrical ends.

8.2 — Numbering/tracking of Conductors

Each conductor/wire has a captive numbering corresponding to a connection between
devices or a set of circuits having a common character. After passing through a wiring terminal, the
Number of a marked 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
nature or the continuity of the circuit. The identification system “holding-leading™ at end of cables is
forbidden.

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 engraved plastic band perfectly adhered to
the conductor. The numbers shall be engraved in an indelible way. The doors labels are forbidden.
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1. - GENERAL INFORMATION ON EQUIPMENTS

The Contractor shall dimension his equipment by taking into consideration the most
unfavorable 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 that EDL will follow for the control, providing
the Contractor carry out his own control to ensure the quality of his equipment that he will remain
entirely responsible. These two controls are distinct in principle, however for some tests can be
jointly performed.

Any outsourcing carried out by the Contractor shall cover the mechanical and electric
characteristics of the equipments, the list of tests and all useful informations that allow EDL to carry
out its control.

EDL will never pronounce the receipt of any part: it belongs to the Contractor to do so and
to provide EDL with the records of tests conducted with the pronounced receipts. However, the
control carried by EDL may lead to retentions or refusal for some parts. For the parts that must
undergo a control by EDL representatives, the assembly or the shipment of these parts is conditioned
by this control, and can only take place after materialization of an identifiable hallmark or note until
the end of the assembly: this materialization does not constitute warranty.

Equipments submitted as full batches to EDL. The Contractor shall provide, before the
submittal, the composition of batches and relevant factory acceptance tests. In case of refusal or
postponement of a batch receipt due to incomplete batch or insufficiently verified materials
(uncompleted factory tests before submittal). all expenses 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
for the substation are subject for the checks and tests cited hereafter. Control of installations are
carried out in presence of EDL delegates or representatives, and constitute the approval tests.

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

The tests fees shall be borne by the Contractor.

4. - FACTORY ACCEPTANCE TESTS ON PREFABRICATED SWITCHGEARS

These tests carried out in the manufacturers’ factories by his personnel, and possibly in
presence of EDL representatives. Test reports from manufacturers are submitted along with the
prefabricated switchgears.

S. - TESTS OF MV EQUIPMENT

5.1 - Circuit Breaker

The tests shall be carried out in accordance with [EC 62271-100 standard.
The bidder shall present with his offer a copy of the type tests certificate:
= Dielectric tests (wet/dry).

= Measurement of the resistance of the main circuit.
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= Tenvperatur 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.

= [nductive load current switching test.

= Lightning Impulse voltage withstand test.

The following individual tests carried out in factory:
= 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.

5.2 - Switch Disconnector

The tests shall be carried out in accordance with [IEC 62271-102 standard.
The bidder shall present with his offer a copy of the type tests certificate:
= 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.
s Operating and mechanical endurance tests.

= Verification of protection.

The following individual tests carried out in factory:
= 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.

5.3 — Instruments Transformers

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

The bidder shall present with his offer a copy of the type tests certificate:
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= Temiperature 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.

s All the individual tests.

The following individual tests carried out in factory:
= 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.
= [nter-turn overvoltage test for the current transformers only.

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

5.4 - Prefabricated Metal-Clad Switchgears

The tests shall be carried out in accordance with IEC 62271-200 standard.
The bidder shall present with his offer a copy of the type tests certificate:

= Tests to verify the insulation level including withstand tests of power frequency voltages on
auxiliary circuits,

s Tests to verify the temperature rise of the equipment and measuring of the resistance of the main
circuit,

= Tests to verify the ability of the main and earth circuits to withstand the rated short-time
withstand current and peak withstand current,

® Tests to verify of the mechanical operation of the connection devices and the moving parts and
locks contained in the equipment,

= Tests to verify the degree of protection,

= Mechanical impact tests.
The following individual tests carried out in factory:
= Design and visual checks, verifications of wirings,
= Dielectric tests for the main, auxiliary and control circuits,
= Measuring the resistance of the main circuit,

= Mechanical operations testing.

5.5 — Surge Arresters

The tests shall be carried out in accordance with I[EC 60099-4 standard.
The bidder shall present with his offer a copy of the type tests certificate:
= [nsulation withstand tests.
= Residual voltage tests.

= Test to verify long-term stability under continuous operating voltage.
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= Test to verity the repetitive charge transfer rating.

= Heat dissipation behavior of test sample.

= Operating duty test.

= Power-frequency voltage-versus-time test.

= Tests of arrester disconnector (if applicable).

s Short-circuit tests.

= Test of the bending moment.

= Environmental tests.

s Seal leak rate test.

= Radio interference voltage (RIV) test.

= Test to verify the dielectric withstand of internal components.

= Test of internal grading components.

= Weather ageing test.

The following individual tests carried out in factory:

= Measurement of reference voltage.

= Residual voltage test.

= Internal partial discharge test.

= Leakage check

5.6 — Protections relays

The tests shall be carried out in accordance with the relevant IEC standards namely IEC

60255.

6. - MEDIUM VOLTAGE CABLES

The following tests shall be carried out in accordance with [EC 60502 standard.

= Dimensional verifications.

= Verification of the resistance per unit length.

= Verification of dielectric strength under voltage of short duration.

= Dielectric strength test at power frequency.

= Partial discharge measurement.

= Loss angle measurement.

7. —SITE INSPECTIONS OF LOW VOLTAGE EQUIPMENT

7.1 — LV Panels AC or DC.

Visual inspection, verification of compliance with plans,

= Monitoring of execution:

sheet-metal door frames,

fixing and assembly,

mechanical strength of bars and connections,
devices connections and wiring,

Painting,
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- Dimensions,
= Insulation tests at 500V,
= Dielectric tests at 2000V, 50Hz:
= High frequency surge,
= Performance tests:

- Automatic switching,
- overcurrent protection,

= Short-circuit test. It is to verify that a short circuit of 10kA at the arrival terminals eliminated after
20ms does not involve any distortion or damage to the equipment or the conductors (AC 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.

= Verification of origin.

= Verifying the type.

= Verifying of the accuracy class.

= Verifying the obstructions.

= Verifying the linearity of operation.

= Measurement of insulation resistance.

7.4 - Control Panel

= Verification of compliance with drawings and schematics.

= 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.

7.5 - Relaying Panel

= Verifying the mounted relays.
= Verifying the obstructions.
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= 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 Earthing
7.6.1- LV Cubles

= Verifying the origin.

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

7.6.2- Cables Installation

= Verifying the compliance with drawings and schematics.

= Verifying the obstructions.

= Verifying the numbering/tracking.

= Measurement of insulation, connection.
7.6.3- Earthing

= Verifying the diameter and the cross-section.

= Verifying electrical resistance.

= Verifying the quality of the cable.

8. - TESTS AND CHECKS AFTER INSTALLATION

After installing the equipments in the substation, the Contractor must carry out any
remaining test of acceptance not carried out in factory.

The Contractor will provide the tests equipments, and the checks made in the presence of
EDL representatives.

The Contractor must deliver the installation in excellent operating state and ready for
energizing.
9. - REMARKS

Copies for the type tests Certificates must be submitted with the offer. In case of default,
the offer is rejected.

The individual routine tests results shall perform in accordance with the applicable
standards.

All these tests shall be included in the equipment price.

44 IS PRV § S VA I S NOREL SIERT, ERETR

A >

'
{ . /\L\ N bb



.................................................................................................... oLl el Ul

15)“%3\ fﬂ\&mgwbuuﬂémswﬂjﬂ\ ﬂaeﬁhijdﬁmw a;_a.‘\uim
uuu)sx Sl um\wmmwﬁ\ th‘y\

uaj:d\\sjs_\;)a\gﬂ\dbwlsu\.yejﬂ\h‘;\l\amﬂ\@jw};cww JL:.»:Y\D.)AQL:J.\S\
4o Aiale ()5S3 38 g Al Clatie 4

ALl Gl e Ayl Jed3 Yl oda oL 28l ) LS

‘)LLA.S\ -DJ\_}JM\&J}J?.\JK_}J\JM\JJJ\D& u\_!\Alc chjﬂ‘ﬂﬁuum‘yje&yuwmb

aSia ) AL OIS ilaay 5 Sall 3¢ 2al il (g Lo JSy 18 (e by JSE calladl any

e il Alge UNA U el 5 S Age ) e ) 131 18 (g Ay Al inl LS gl Sy o3l

e 26 Balally Stae Lain gl (50 U3 Uy e Gad g (a8all) Al S o A clgadliad )0 O
o3 A Hlay) gyl

Lot 55 S0 il 5 130 gl lanial fucali 5y gy (o gy G38tall — A8 el AN — lanall LIS ()

................................................ .: wa el o
......................................... eeeen oaledl o) g
................................................ oAkl (il
................................................ : vl g8 g

* g el b

.J.d 50000

Lelibaa’ oy ams e shall e o s i 5S35 gl o ol e

45 Y e 5 |5 e il g s Buon LS Gt

N g e
[

s

e



.................................................................................................................................

Al 038 sl il o ge (51 050 2K sa 5 sl S oy oo e 4l ke
s oS vie 5l Ll ) ol e LIS (e s 4913 238 138 Glaall QIS 0 Aal jea W jean G ¢ 43l
e e e 33\*&5‘)“ ....................................................
AT RV PN N R PR I T P ST — 4s il
S diali g g lmedt dal e g st Al Ja O 5 il gl ae 8 018 Lege sbg o of S sy ol 2 Yy
Gl R 8 s gl e B U eae J LS 13 laal)l GUS (Uil 40 LS sl e ol 40l
Of ode 3 Gal el of Ji of i 5 ¢ aSal Jyes gl oo ) pSie Haay 3 dall Gl o pal e Yl

N

0l et e e saludl Sl
.as.ﬂ-‘ﬁf—\—'!%esel‘éjéﬂ‘éﬁd@Lﬁ)eé}iesﬁéjio)_-}iqc}i ........................................................ as
LUl 4 gmie daniy Algall 038 Algls i 4 Y sere 138 Jlawall S Ay

Al Uglie) (s U sals of (1 5) Lall o gaad o I

g danall adV) aliall aidy ¢ aSalhl el 1 laall QUS ALY U8 jme (o @835 dad JS

o gl Tigd Ui "y i 5 Rl aSlavall il Dl Al (5 0 13 sl IS gty

.................................

i yaal) PEN i

46 SV e B 5 b iall gl e By LA S

£ o w e P

s



Oy g peall Adally g dglially 5 & sllaall JeeeNU Lade cndaly a8y (Jraall oSLl Ciide Lf-s‘u_ Omi
= '.--SS

(s

A 5 pall 285 9 paaill oud g AVl Jas e oo gl el ¢S Aane iead Al Sl gleall O
a1 3 il A gl sl lagY)

2023 / /s

.......................................................................... : watadl ol

o el ¢ gis

a bl cil

.......................................................................... : v s

47 ¥ dexe i 58 |5 aws il g A G Ban LDA ens

VN -V A



ELECTRICITE DU LIBAN O el S
"Etablissement Public"

Mide A e
4 28 (3 5
dilad) ¥ Jgaa
Ao Jara B i 15 Jagial) Jigill Adasa (b Bais LA gl
Bill of Quantities
[ undersigned, .. .cocoevivoinmiiiis e , engage myself to provide according to the

specifications of the conditions of contract, related to the above mentioned invitation to tender, the works below at
the prices hereafter including all reductions or increases:

Unit Price :
Quanti ihont Total Price
ITEM DESCRIPTION wANGLY ‘V{]A‘fr“ without VAT

1 Rehabilitation

Dismantling and adaptation works for
outgoing bays (BPN2:D2:D3) with a 30| T
1.1 temporary mobile station (from EDL)

UNIE PEICE TN LIS, vttt ettt e et e et e ettt e e

Dismantling and adaptation works for | | s
incoming bay (T1)

UNIt PLICE TN OIS . vt veneeninsietereeneaesneniesreresoreneessttensrnsnssssssssusnanes

Dismantling and adaptation works for | | e
auxiliary transformer bay (TAT)

L SR TOTo I F T L= 1T CRRERELEE:

Dismantling and adaptation works for | | e
coupling bay

UNIE PIICE TN LLEIS vttt ettt et ettt et

Dismantling and adaptation works for| .
earthing coil bay (BPN1)

O T TR T (S0 T P R RREEE

Dismantling and adaptation works for the | | oo
control panels in the relays room and the
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control room

Unit Price in letters. ..o

MYV Bays

o

Supply and installation of outgoing bay
including metering

Unit Price in letters. ..oovvvveviiiiiiii s

Supply and installation of incoming bay
including metering

Unit Price in letters. ..o ovveoeeiiiiiieeeeiiiinens

NS
(98]

Supply and installation of coupling bay with
bus risers

Unit Price in letters. ..oooovvvviviiiiiiinenn...

o
£

Supply and installation of auxiliary
transformer bay

Unit Price in letters. . ....ooviiiiiiiiiieennns

Auxiliaries and other equipment

3.1

Supply and installation of control panels in
relays room and control room

Unit Price in letters. ...ovvveviiiiiii e

Supply and installation of MV cables
(terminations and fittings) for connecting
existing power transformer

Unit Price in letters. ....ooviviiiiiiie e,

Supply and installation of MV cables
(terminations and fittings) for connecting
existing auxiliary transformer

Unit Price in letters. .....oooviviiiiiiinnnns
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Civil works including supports supply and ! lot
erection
4
Uit Price in Tetters. ..o e
Testing and commissioning | lot
5
Uit PriCe 1M IELIEIS. . v v vsmmmimcimms s sn s s 9080 5 0 o mssmommismimmmnsmmsmimsessnis § 4555 45 5 0§ siomiiinsd
Spare parts as per article (8)- Part C 1 lot
6
UNIE PrICE TN LOIEIS. ottt ettt et e
GRAND Total without VAT: | .cccoiviiiiiiiiiiiininne.
GRAND Total without VAT in letters ....cooviviriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiineens
Amount of VAT: | .oooiiiiiiiiiiiiiininnnn,
Amount of VAT in [etters ..oovviviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii i

b ol A el il U Ly il i s )5 dsmall oo oBle sl i Jleu) s S5l LS
AlSaly ALl 258l Al La g L Y15 s 15 allall ABS e o 5 4 Adalall Cilatieal) e 5l A 5 g yal
(il gl i

ool Jiaady J) il gyl i alSaly ciliial ga s pdiall Gl G DA gl agas da A
s Al Al (50 05 Glld e aniy a8 Jhans ol gl lale oy il i alSa s ciliial go Lalad (3

Jsan B4 ol seall Jaydiill 5 A dlaa Y5 Al 8Y1 Jlend danadidll ORI S gas 7 A (i ol Ail) )
D)SAk_lA}J.!&_L}JJQAJ.C&\u\LAS’Qa)JMJm‘\sj\\;ubédyuyjh}ﬂ\)ﬂﬂ\;ﬂbﬂ‘)_uz_l‘)\.:u.u’Y\

e el Jan e
: 2023/ / 2 SR
...................................................... : soalad) o)
....................................................... : sl o) gis
....................................................... : soa el &

50 AV Jens E 8 |5 bl g A 3 3man D el

ilf) 4 ,ﬁ]‘( 7 L
7 (o A ¥ U



5 ad, (38 fa
A panl) A puad) pd pd 2t
et atall ool a3 sall i

o.l.g..\lev_usz_\SL)AéJALg\L@\MJ\L@B&J}JE\MM\UJDMUCUM‘
) n i I dlal) US55 ol Uil il el g Rniye 350 LS

Gl L S s il el ¢S duange olad ASU ileny 138 (gagaly (ol 1) 2o ()

iy e e el sl

2023/ /S

51 A Jee 5 30 |5 bl i A dBnan LA Siead

-V



Jeadly 8 ydilia

e

-----------------------------------

............. Ve et doedil) T U et S0 (8 i) a8

............................... dadeas/Jarafdy ppaa QU £ Ly g8 Awiia (I pan M e B

1AL Clatiend) anlady 8 Cua
L1 s Agall Crana dvmazal) &g A Uacse 4lgl) LY oo dad
i_r dﬂmmjmﬂ‘éeﬁgéumeQM&g"buy&hﬁhﬂgm&:\i,ﬂ_',
T el el S e Al

[ Ay

L Al AS ) (e 88 Glaal) QUS ¢paliy agail oo Adud
[ ] gl oo gt dpandy Ghaiall QLS oo Add

Addal) 345 o0l (93 J g (B () 3200 Y A0 s Jandly Bydibuall sl alud S8 g

--------------------------------------------------------------

.............................. : sl SO = |
............... Veverree\rennnn G SSURRURUIN WORRPROIA WO (T |
A1 B gl aay Cgatall ) Al ol

52 AT POV S 5 S - VRO £ SV I PR R

e A

/(-:D



............. Vevereree e dathll QUS Fa U L veeeesseseeenenenend Aillal) S Q8
................................... dpallal| dapuid o3

............. Mvrerersenrens ol 2 S esreeeerennsnnnened SR (A Jaaadil) A8
................................................................................ PP 67T NSRRI ORI WO 1§ ©
Gl B g8 K 5 oo remsmsmsnonormonsssrisaissibinsssisssnsssisoshanssstion B\l
............................................. SRl (8 Liiinnrereesneeresesnsnsssnsssnssssesasnsneseness 0\ 9
4880 ALe Cisi) A1, eres s ese b s ss b s s s s b b s s s eren s s a b e bR s e e aen s aeaenes
L Jdy) B el (193 Jag Bl (o) 20 ¥ Ad) Gg Jerd) @l ga alud B

............................ : pe) PTIRRRR— 0 |

............................. ) vereeennrnennsnnenenene § (03

eyererereaeaee Vevreewws s fiemsrense N 2N

S A Lebad ey rgatall ) Adus alus

53 Ao Jee . |5 o il gl Anas i s LA g

< [ &~



Ao gl o) Clisall o il anidh Jgan

piSil) A
(pd) omng gl &g jade g a BaY an)

Pl

Jﬁ\.’.d\

MOJ\J\J‘

() -
(ISt _ne) 3s -

e /JS0) 22l sl
(s

J s

e %90 JI 25 ol NI -
Lle il i 311 deall

(L) 4 55 2 ladll

Lede. 55 e i Jel

(bl s oWl Gdas o i je o) a8

R %80 d‘ s P‘)-ﬂ\” -
e Jeal

— b/l Jga o siad
Project plan
(il &y aall)

J s

%10

B R Bl

I o e el 2 gl o g
%20 5 %10

%20 J1 55t o e

e gueall g sl il
(p2isY) din)

Jsiie

a
Jsd

o e g Y sl -
sl ae el
Ayl il gy I

Al

(il s oY) Gddas e aa s o) s e

g sl pre ) LAY
il & o) s 58

aduaill 5 Al JDA eUasY)
I s g Ly
Deliverables
(drawing,Reports,
design....)
(Asixal) 4y aall)

Jsiie

J s

A s 25
e Leiadae Gkl ddsiuy)
Ll 4 y2all

(latll 5V adas (o aua e o) asd e

slhe 5 Lo g 488 sha e

Gadiall ) el due g
(Z\T_Lml\ & paadll)

.dji_;.“ ‘-n*ﬁ-*)‘}hﬁﬂ-‘j‘dﬂ}@u\t@vﬂ}ééj‘“fhgé\

54 V1 e 5 15 o gidl 5l s S LIS el

A &




(€815) e 5 Boled

e BRIl 1 alE e salall o s s S5

H&Jﬁd}\juﬁl\&)JS)J\@.(GM;ﬁu)m)u}mﬁ)md@uﬁuwlu\&w\}mj@ﬂ\
Ml_uﬁluaj:

sl JSG dagda -
AAliall g dos o) g el Jal g2l 00

a ) e Ol el ¢S Ao 02

(&)}
wn

AV Jene i G815 il gl A usa LA 5l

<y
,



‘f"'\e :

o3ty 5al calay ol

AU & ) sgan
Sl R
dalalf @Ld) &.wu
JA Ay pa il ) ol) Ay piaa

Ll LT mmall B

@M"\&Ac@\GJU

......................................................................

B e Rige 5l 08 Ause T

T
rrall o) e T B Al i
(Al 5,055 5) & Ala®y) iglaal (ALl 555 )
I O O O O I )
O O O N O O Y
I R O v
HER ¢
cl b Lt - °
0 O I O 1
I I O O O 0 O O O v
| ! . A
! 5
| L | §
O O Lo 1
I | VY
L | 'y
| | ' Ve
T O O O Ve
alal) £gaaal)

Yo golail 3a ala S eale 5 Sl (ot 358 3] ela)l L 85 sd e pd) galeal®Y) Gall alial S aalaal oyl oS ol s b -
S Vb en latiad zsail 13 (e dodlia] Sladis 5l Aatis sy (Al 3500 S oalaa) GlSys B el aes SY -

Glaiia ) daiia s 208 claalias e Ausedd) aaaze 5kt 13l claslos

sl dsedl) spaie Gpla% Y Latic cheabual) CHSEN 3 Gpaalaall eS80 asen S -

A b Gy e B0 a5l ageacas 55lam ol Gaenlsal) a8 o 3saill 1 e Bl

inaie Jity paludl O 13 (S50 aie s Lage ol ¢ ald lmpe dislimia clacase (liasie cliplll (IS 13 ¢ 35300 aall U gy dball Jis 4 SN -

B Gl pume Sl Gat

il 138 e (gl AN e gheal) Ay gl oliaf el U

Adgal) o Aal) ) ASpall o pall B) 83 oFy
B A o L dsasa b s lai®y) 5ol calial (auads *

Olee ) geitily (g siead) g patll ) adayg olud) 138 Sy :Aiadle



11V Jawlojsuel)
Ael|ixny Japaa-]

<t

5

<< /-x>

4l 4l Y od 4l 4l
3|21qNa si8pssy ¢ 310IgNo JBWooU| | i8Sl sng 181dnoo sng 3]2IgN2 Jawoou| 2[0IgN slspas) ¢ >_m___x:< 1opas4 ld
Pt 000} ——<— 000 | ——t>i<i— 008 —b}<i— 008 —bl<i— 008 |VTT 008 P8
| | S

soowlmAloowl%loomIV‘Aloowl —— 000} —l<i— 008 —

P T T Py Y PE T o\ T ¢ oD # 0 (g |

Z1y lsullofsuely

|

] .
\j__ D
&)
hY
>—@——-[ﬁl—<
QD<<E—
QD<=e>—
»@-—lﬁl—q
@-«—E—»——
E el N
1
A
e /—>>—-@———_E—-§- >
>>—-@——_\_Ii}®il>
b
L
> e p
=t |

¥
Y Y mistseqsng) |
plo ol

TNdg o1 <




-

AT RaRGAas]

e

I H; el iy =
G| =] e ey L SR

|
\.\nu\uk .\u\o %\\mm.

-

I

5o L7

R

R

X el - e
of
o

w3 Q0%
Fiqojuowsp UoSIo)) ‘

el G e

T

NFAMOM (@ e uwww..u.»t.\n_aju )Oi(_m\U. s

|

| Grepa)

V sy 3 FBA o

g

“SEEEZ AW | o




53\

\@w\ﬁ 99 , .

/ ..awkfca.r_._ . 5 o
) Ly i wma) | luﬂw TDJU)\.(, />>/4//. hYK . .

\Jq‘s,,.\,wa 1 vﬁxﬂQA,,. o Jqd.%&nm & ‘ é\n)/muJa)w\V g\.‘w \m

e
T

ﬁb&&ﬁ%\@ \ C . ,
purod 37 7y2. et 2150 ; 4

PAORITASUOL,  STHO e ——
\ JN 0 i V»’ ,4\\ 0% /.&/,)D/LW
F =

N L

— \

|||;\:111111||1||1|||11|||1:1-:11?11»&,.,‘m,qﬂul}uw,,.,, : : N@

A 288 [P SY |v_ - i AASY PE AT AOES/ ISy IW\_ q el
VoYY ,X)Ju...\(w\.sju/.éi . Nia . ) 1o off

|/|\/

SRR S A = R S R S ASI0G ¢ \
| . wam—ﬂ %ﬂ TSTAAS 2dAT Tur /f\
-+ wclmvmo,:u.@_.w 2dn \

HIEXOy 3p BTG LA

< - i g Yosoms, e : A>34R0% 3p duIpq LS
xSy MRS PR/ N werl pfsste DUieg [

o ?wv)a\.u/ww Lo eI A

At V7L (Tosusixa) (AN AR
1¥Y43d FAAIHHEY LHUVYd3ad  JYIN3N LNIOd L evd3a LdL LYVddad FIAIEEY
3aNid0d

I 1
— \~ ! IIVR ] :IIV_ 5 —> > —» 1 q —>» __ 5}



S IS e

mErE i

= .4
on ] T
PINVEY L M T T
L hvoy s o
¥
5 /o 3
| Avey LaniTe m
X
X
N Cosverars m
3
N
ZFt/7OMD -
R
?
i Q
I FeA708D
2 270D

|osvr

I e

L

woor 4

" | A Sois s
i * .
[ o5o M| amOrors
| s
a2y : :
i P ZOr 2 |
__ E s )
| N
e ;W— . U N ~ *W O TNAS
| - N :
N 2 2 A i —— N .
N FONTIAPD | P L AP N \mvv\m\VN\
X i
1 -
ia !
W . e
S| "
H P NORIY YL -
| A
T
-2, 2l

TORIOD T 758 7

T A IOILTZ AT 77




&
1
e —— e — B — — S = - - s —_——— — — — —————
m 1234 COPF © 009 T X/ICTNS ey &
B £
{ ﬁ i _m ) e ||| o [ % = .!»Ms- = m-vam:mmu«mmmmw&mmM N
m _ . Uso) lorl ls2l | Lozl Lso1 Lo2 o Lol Lol | |olesliemioniioron L o2
\/ /M w \\J Tﬂ\ rl\h b*\\m \J\x A2 MY \VQ v\y\ ! &
b, 4
i J\uq A WM M\N J)\QJ\N )u
g ¥ ) QV\ VA N u& ) J
| J | el ~
i i 3 ]).J/«Lﬁ/( A :
_ i R =
= = il r— Vi e
| |l | 1 Rl H
q : M i i Rt Hi
» o Y — & U . SN |
ALV T 2reot T otover | o UTT _ 74
— - om0 pAED oo smgotl || ooo mes|l| sao mea|l || oo Zi£0l || oo2 2190
6z . 8z 7} ECICRCIII——  S—— I = _ b i ﬁ il § =
&= @) = § > prarmm: G ; e . ! -
=l 1 T
| : | | | It
4z 92 'd ! - H il 114 7 | 4
- 7 4% s i 1 24 i _
_ == y == H A - b L o S i .
® E” E Pl | ” —Tz m. | vy 1LY v , o otz ’ it
i d || | = | ogo e 50> pigD seo meo |l oo mso oos o || oo 20 ] oo D
| o p, 2 z esprrsrmescum Sparou b B P O i R o) || (S 3 e
® ® o BN ukm J o
BRSNS | e Y
it e T ] Tt 1
,.H'\M\VQL ¥ & anl—l_ E_ @I TS HT :\.@
- Sz 7 i . £
e B @ i
B g <.
A |
o |
fins N
== ——— : w .
i .
B . JNOITNTHIAH ! LN AMNGH LEYd3A wmm_d_..:YDQ
- = . | ) SR o i 1




e ol

T69°9¢7 T “6e7csl ~

h 007

/0 oanis 9oL
/

..; s —
.\., gy S \<3<<J)L )

Eesseem N e, powssBu0D 3O u\\btﬂ‘y u\\\rmw\\.m\\..
7 7 S

. [ i i
9*05*00) [ U0%10[) a w

L8958 /A



R o R

STy =t TR o e
e s oo == SRR

l
\
N
\
\\
>
A
)
O
S
)
7

AVIRAAR

!

e

. o4 N> SE TPy o
TR S}
g uw?é/; 3J01qNo s1spag) ¢

< oowv\Ar,oow

|

EH 44 og Ji
oI9IQna Jawoouy | sesu sng | ajdnoo sng 321Qn2 JaWwoou|

000t 008 0001 ! 000!

X
Pl T

HRRASYIAT:
aut l/*

yid

8y

ﬁ,\<.. B2
O
<y
C

m
4
&
=

|
J
| E
|
JL

R T

5£5953¢0

A I T e N C s

R R e DA S

pleoqyoiums dn suiy



{ S Rt SN T YIS YO G S} e vl

“ 3 ey ey ﬁ:Jﬂ..JlfJIJ\!J.
vl

o

T

i tor o3

28 W6 e TR

102-55-0Z N NV 1d

Wb AF T3 df 3L Tr e Eid i

i
i
R |
s 3
S |

|

\GBEET 08x0L

! A 1GE'CER) oav oL S 528 © Law

o TR TV L

1L eazeace: ¢ o e *
! TJ 7 e - 9w

|

?f s s o :x:

ovrar

WU

weERs

.
ore

W

W s i A

L) S A

i
. - = .
Tea'TEe) 081 £¢ % ) @ .

s 5 & . I T . » . ) L
6 e et @ 55 . ¢ eer tad wr St wit s s. s59¢ e et eey L w2
W G
i
@ £2'pez ¥ 3dNOD - NY1d
i 2O ¥ ED 3 ; \u MY
I i
| _
, A 55 T . B R . ) e
P = ) S
& o NP5 oy =12

w....?d# T O

:
HESE RS HIR S

AT XV U N TS DU SO L (O, S -2 3

., # D] % ,m

3 { ¥
m {7&.}?\1’ = | o o o . N S

.\ EATEEA e o i i S St Do |
| _ 75 75 ‘ & s e 7
| | | g 2 |

sieiey sap e |
” 4 ¢ A£y ¥
L i
i —— = 7
i "R i

| | M mv 21504

4



“ o — , L , T g L T U R v N A Taa) e ,\llle
J : S S VS s swrmTen 3 ] i
+10661-95-0C N NVId! et s s M
Tk P 7 7 — S ¥ T 3
. . Co , Eessd Gy

[ E Ty

) e ey I ANE XA XA ¢ [ s .
i - > -
i i A
(o e AEaa 1o
3
e
e 3 e i e

1

Y

leEdown | e

“ 48 - i Pey
* st woae N 2 ’ u n w. 2 Yo e ! - <%z - R H.r 3 ; ' ° %2 Yo T e oe W
(8119N10B) AM GL 81504 - IBMY,P Sjenus)) |
——— — ~ PO S— ———eeas. " ~ - - So— - —— ——d

38300 |
IaIA

NOW

. S

AR

BT S
2=

esy --u.
dddie

SR TE O SR A 3
- e HGYS Ba000505000 209090, 000505000 5C a0, RTINS % 09050009030 o0 YonoZ0n0909000,
{ 6259099259020 9252095200053526 20 20002 303080893550 222020200020 3030220555552 Juile 2630202530202
vIik 5050005200 008 055800025022 280 092 20C 5203000 233629398 R R 5322500809040 an0 5008500203005 03000 30 150
} s PRy 250805093002050 5952003257055305 02000, 0252023¢000: AR A SRR 93255253050 372020%5%0 2330,
> 0 oDa0aV a0 0. 250425039,0,50, 2030202 2902520532020308 952253630 3c 34 5202320
| ot Bl Ry 6500050203 02030303080 20808 03050 99090 050525030306 300s! & < wluSolalulcsdd 130583
| Ly 2 s525e 55320250523538302030 2a5e0aa05e2950 0093953595082005 0451 23050598
w o hsaiid 953 B53020222020258020358 292120002585 7520! 59 acnment v & agaga08el33s PRI

anbyeFw syou

m h soedse,p sn|d Jioae inod 81s0d 8] Ins sesnioays aijd Jusanad 1B SUOREOIPOW So7]




(/815502

H % =

e

N NVd

e fhise o Fone

o
g

¥
§
L

L
MRS ARMAITS 11| IR SRR SISO R
PSRRI ¥ AT o

it

=

i
_
{ w !
| e ! , b
| !
{ H _
e m
i i ' o i i
RN |
[ (] 4 |
| B ;Z e S B, e : o
\x - \.
=
| ;
i
b .. . o B < = =




dad i) Cila gleal) A8Uay

*

B

I R S L

]
*

85 sl 1y el il

Qi slgs
"dde du "jA”

Sl 885 il s

A8l Hled
Al g g
LYl
sl
it il
sl el

gl

(s AN sl

S A

(*) o3k
() el e Gospa
() e jle JBYI e saal5 s

\



CAS L Al Cla glra

*k%k

B 5L i siall w55 adinall aisli

1 G
Sy a3
&F

KKK

Ol £l ¢S

n H-ALG % 4 '_}A"

SV lae Gt
Al uadl

Sl
R
Sl e
Sl Jlee 22
Cilalgdl dlas dae

Jlaadl 2ae

—alal) Aaliay RIS Gasdll A
ol £b 43S s

el ?_x\l

(*) o3k

(**) e ote 2 sosma

(%) da ke Y1 e saaly dla

(L{



Qi sl s

" e R e

- Al il glaall

- Judi

] - ]

s 5N G G piadl DA Jlas ) aaa
- R Lo
= —— "
- —— B

 Cleacally daval) A2 g5 Doy ) S ) o Jamaal b B0
- ] R
] I >
= | sl 5
- | sl Jadl 8

* ]

() 1 Lgra Jaladial) & gid)

Sl

O sied)

sl il iy s

(") o ke
(") o ks 2 s

(%) 23k Y1 Lo sam)y i



[y alall g daladl Ay ylay) Ja gl oY f
e tg sl L]
|- o S5 S e A SR s S sl Jle) 2
I e doe ganll Aallidl A4S il syl 3
2 S s s siall Gaum il a4
y P NSRIESEEEE. (Bl Al sl Al 5
e T i genl) doBlid) e ol ae 6
 [EE—— - " _— sl Ay dae 7
3- il Jeo 8
4 Q) ¢ gug il il 29
| R . S — syt 10.
Lttt @l by d 11,
S - — coadl 12,
o p—— sl sl (13
7 - -- - s xgaiall Al gsee 14,
7 N —— s Janll @l g bty a5,
o e sy a2 16.
g [ — e mmmmmmmmmmmemnmemmnmmmmmmmeeemseaesnneee- s lsall a3 17
8 S i . s rgaidl dee 38 18,
QR S - SOUS-TRAITANCE (5 (nrgaia M duee Y o aud i) 19,
I s i sl Al s daea i 20.
R EUIREE— - el ja) e sl /5 #1o $3) 21
Y - - il ol iy ¢ el colgiY) (JsSH 22
] mmmmmmmmmmmmemmmmmmmmmmmmmmmmme e oo e dilaal dadll e Ay e el sh el jlen o guy o 23,
1 (eSS cdaall il 824,
11 : dans Il el 5 g padl) 25
11mmme mmmmmmmmmmmmmnnmo e - sl Bls 26,
[ 2 mmmmmmmmm e o e e g a5yl b 27
T by il 28
T syl s i Lo e g a8l sall L5 .29
13- U = P YR EN P Y B Pl
e S : a8l Jgo - 53508
¢ S— e sl Gadill - 80 10.1
13 PSS . sl - )Sa
T T sl oLl il Lasl 108 22

A e b i 15 il 5 Al B U ',

/@



| [ [EE— Y . — s gall

R Al il sal) ;LalS
45 gl S - ] a8 (38
46 - e Olaall dapa -2 a8 ) (38 1
4 e e gl 3 8 ) 3
48 e --- SV Jsan 4 o8 ) (3 2
51- e A praall Ay pull 085 -5 8 (38 1
52 Jandly 3 pilaa el -6 o8 38 2
53 Jall @l 50 ot jumne -7 o8 (38 e
5 sumsen s el ool liiall o Jile andli J s -8 a8 (38 4
55 e e e Bl s ealed -9 8 ) 8
55- -e- LA -10 &) (38 %

At dll il gleall 48y

AV dere 3 G )5 il gl Al 5nas LA 5



