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(Parts I to IV)

I- GENERAL INFORMATION

.- PURPOSE

- GENERAL EXECUTION TERMS
CHARACTERISTICS OF THE MV NETWORK
- SCOPE OF WORK

- EQUIPMENT

5.1 - Switchgear Equipment

5.2 - Control
5.3 - Earthing System
5.4 - Accessories

6.- TRANSPORT

7.- INSTALLATION AND INDUSTRIAL TESTING

8.- SPARE PARTS

9.- INSURANCE OF THE CONTRACTOR

10.- TECHNICAL REFERENCE: PLANS, DRAWINGS AND NOTIFICATIONS
11.- CHOICE OF THE ENGINEER AND ACCEPTANCE TESTS

12.- ASSEMBLY, CONTROL OF WORK COMPLETION & COMMISSIONING
13.- QUALITATIVE AND QUANTITATIVE RECEIPT
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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.

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 and 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, and insulated to withstand nominal operating conditions for the voltage level as
set by the International Electrotechnical Commission (IEC). The MV equipments is 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 existing earthing coils (BPN).

4. - SCOPE OF WORK

The Contractor will be responsible for:

- The design for the bays inside the existing substation at Zouk PP. 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 existing equipments.

- Civil works and necessary modifications of the existing locations (annexed drawings). The MV
equipment shall be installed with the needed civil structures and related works in the bays room.

- 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.

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

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

5. - 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 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.
- All other accessories necessary for the proper functioning of the unit.
- Energy meter cl 0.5.
- Three surge arresters.
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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 24kV
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 System

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/power cables if needed, and LV/control cables, cable paths and
hot dip galvanized steel for cable racks, and all necessary circuits for the proper functioning of the
bays.

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. - INSTALLATION AND INDUSTRIAL TESTING

The Contractor shall be responsible for installation 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 feeders/transformers if needed.
Installation 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.
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8. - SPARE PARTS

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

= Number (6) withdrawable circuit breakers 24kV- 630A- 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- 1000-2000/1-1-1A ;
20 VA ¢l 0.5- 5VA cl 5P20- 20VA cl 5P20.

= Number (6) single-phase current transformers CT 24kV- 300-600/1-1A;
20 VA cl 0.5- 5VA cl 5P20.

= Number (3)single-phase voltage transformer VT ——— 15000 - M 1o - 10 V; 50VA or more.

VRN RN

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

= Number (6) sets of protection relays for outgoing feeders.

* Number (1) grounding switch for the incoming feeder.

* Number (8) motors for the circuit breakers suitable for 220VDC supply.
= Number (8) tripping coils.

= Number (8) closing coils.

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, and must be valid for the whole duration of
the contract until the final acceptance following the guaranty period. 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, or material
defect, in addition 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.

10.-TECHNICAL REFERENCE: PLANS, DRAWINGS AND NOTIFICATIONS

1) 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;

33 ' Y DS WO WS EF.. 5 | O 0

& (O P C s



® 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.

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.

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
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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 offices, 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.

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,
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-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 Industrial Testing

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 once 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.

An official report, 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.

¢) Industrial Testing

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 testing 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;

36 B (B s gl 5 Al (Jals




= 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 If, 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.
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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 - Final 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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II- SWITCHGEARS AND ACCESSORIES

1.- SWITCHGEARS 24 kV
1.1 - General Specifications
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1.3 - Circuit Breakers
1.4 - Switch Disconnector

1.5 - Instruments Transformers

2.- PROTECTION DEVICES
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5.- MEASURING DEVICES
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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- Desion 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
2500A - 25kA.

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
include a spring device, in particular, used to ensure the pressure of contacts.
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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 voltage presence indicator shall be installed to indicate the presence of the voltage. These
indicators shall be conform to IEC 62271-213. They shall be installed in front of the switchgear, near
the earthing switch lever.

The current transformers installed in the compartment must be able to 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.

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.
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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 1000V 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 2kV shall appear during the status change
of MV or LV, in the frequency range from 0 to 10MHz.

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

1.2.4- Radiation

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:
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= [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
IP205. The casing shall be free from any orifice that could allow the introduction of a sphere of 12mm
diameter.

1.3 - Circuit Breakers

1.3.1- Necessary Characteristics of the Circuit Breakers

The circuit breakers 24kV operation shall be of three-pole operation, indoor use with SFs 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:
= Incoming, bus coupling: 2500 A
= Outgoing: 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.
Rated short-circuit current.
Effective value of the breaking intensity (symmetrical and asymmetrical):
» At rated voltage
* At nominal voltage
- Rated short-circuit making capacity.
Admissible Overcurrent:
= Effective value during 5 seconds
= Effective value during 1 second
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= 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: 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:
= 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 — Instruments Transformers

1.5.1- 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
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- Frequency 50 Hz
- Reduction ratios:
* Outgoing bay: 300-600/1-1 A
®* Incoming bay: 1000-2000/1-1-1 A
= Zero sequence current transformer: 50-100/1 A
- Accuracy Class:
= Outgoing bay: 20 VA ¢l 0.5 -5 VA ¢l 5P20
= Incoming bay: 20 VA ¢l 0.5 - 5 VA cl 5P20 - 20VA cl 5P20
= Zero sequence current transformer: 5VA cl 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 [EC 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: 125 kV

15000 20000/110 110
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- Accuracy Class: cl 0.5

- Rated Burden: 50 VA or more.

- Frequency 50 Hz

Information Required With The Offer

Vv

- Reduction ratios

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

2. - PROTECTION DEVICES

These protection devices shall ensure the protection of the MV switchgears and the following
functions:
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s 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 to 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: 81L four
stages).

- Sensitive earth fault with ring CT.

= Only for Incoming bays:

- Minimum and maximum voltage protection relay for transformer (Incoming feeder).

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 24kV Circuit Breakers.

- Turn type indicator switches for the earthing Switches.

- Measuring devices as set below.

- Synoptic diagrams, blind type, reproducing the installation of the 24kV 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
24kV 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 24kV
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.
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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.

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

The 24kV 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 24kV 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
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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).

2 — Will 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.

S. - 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 one conductor or 2 to 4 conductors
electrically distinct and mechanically interdependent, specified voltage 1kV and of minimal cross-
section 4 mm?. They shall be armored and have an insulating outer sheath. The thickness of the
insulating sheath for each conductor shall be at least of 1 mm.
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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 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 equipments (reducers, transformers,
circuit breakers and disconnectors) shall have their metallic screens grounded.

6.3 - Medium Voltage Cables

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

- The connections between the power transformers and the corresponding incoming 24 kV switchgears
shall be made of six single-core cables (two cables per phase) having the following characteristics:
= Copper Core of 630mm? cross-section.
= Conductor screen, non-metallic and extruded semi-conducting compound,
= XLPE insulation,
= [nsulation screen,
= 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 specifications 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
= Operates switchgear considered to be essential:
. Opening: Black
. Closing: White
= All other circuits: Lilac.
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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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III- ELECTRIC TESTS
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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.

5. - TESTS OF MV EQUIPMENT
5.1 - Circuit Breaker
The tests shall be carried out in accordance with IEC 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.
= Temperature rise test.

= Short time withstand current and peak withstand current tests.
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®* 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.

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.
= 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 IEC 61869 standards.
The bidder shall present with his offer a copy of the type tests certificate:
* Temperature Rise Test.

= Short-time current test for current transformers.
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= 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.

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.
= Inter-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,

= 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 - 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 IEC 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.
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= 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,
- Dimensions,
= [nsulation 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.
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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.

= 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 — LV Cables and Earthing
7.6.1- LV Cables

= Verifying the origin.

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

7.6.2- LV 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.
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IV- LIGHTING, HVAC, FIRE DETECTION SYSTEM & DC DISTRIBUTION

1.- LIGHTING AND OUTLET

1.1 - General

1.2 - Voltages

1.3 - Capability

1.4 - Erection conditions

1.5 -Illumination levels

1.6 -Indoor lighting

1.7 - Outlets

1.8- Lighting installation inside the battery room

2. - AIR CONDITIONING AND VENTILATION

2.1 -Scope

2.2 - Ventilation of battery room, toilet and kitchen

2.3 - Heating equipment

2.4 - Basis for design

2.5 - Vibration

2.6 - Approvals

2.7 - Air cooled condensing units

2.8 -Fan Coil Units (FCU)

2.9 -Refrigeration pipework insulation
2.10 - Charging of refrigeration system
2.11 - Console air conditioning units
2.12 -Fans
2.13 - Extract ventilation units
2.14 - Electrical control
2.15 - Electrical connections

3. - FIRE DETECTION SYSTEM

3.1 - General

3.2 - Standards

3.3 - System design and layout

3.4 - Environmental conditions

3.5 - Fire detection and alarm system
3.6 - Portable fire extinguishers

4. - DC Distribution System

4.1 - General

4.2 - Batteries

4.3 - Battery Chargers 220 Vdc
4.4 - Spare Parts
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1.- LIGHTING AND OUTLET

1.1- General

All rooms, corridors and outdoor area shall be lighted. Normal and emergency lighting circuits shall
be forecast. Normal lighting circuits or outlet circuits will be fed from separate switchboard connected
to the auxiliary main switchboard. Emergency lighting will be realized with lighting fixtures supplied
by the DC battery. Besides, emergency exit light should be used on the exit of the control room, MV
switchgears, relay room and battery room if applicable.

1.2- Voltages

The voltage will be 380V/230V~ neutral distributed and directly grounded. The equipment will
be connected between phase and neutral for 230V~. Some socket outlets will be 380V~ three phases
three wires type.

All equipment shall be suitable for continuous operation at +10% of the rated voltage.
The maximum voltage drop at the fitting shall be limited to 3% of the nominal voltage.

1.3- Capability

The rated current of switches and fuses shall be determined according to the load but the minimum
shall be:

10 Amp for lighting branch circuits

15 Amp for outlet branch circuits

The type of switching shall be local switches protected by MCB located at the switchboard. The
connected load on lighting branch circuits shall not exceed 2000W. Socket outlets shall be connected
to separate 230V~ branch circuit with no more than 8 outlets per circuit. The sizes of the stranded
cables for socket outlets branch circuits shall be not less than 2.5mm?. Cable circuits shall be capable
oftaking at least 40 per cent of the connected socket outlet capacity continuously. Each 380V~ socket
outlets shall be connected to a separate branch circuit, the size of the stranded cables shall be not less
than 6mm?. However, the Contractor shall submit for approval the calculation note for the lighting
and outlet circuits.

1.4 - Erection conditions

1.4.1- Lighting switchboard

The lighting and the outlets are fed from a separate switchboard itself connected to the main
switchboard. The switchboard shall be in accordance with the IEC 61439 standard, including the
protection degree and insulation class.

All auxiliary wiring inside the switchboard shall be copper stranded conductor of 2.5 mm? of cross
section with double layer of self-extinguishing plastic insulation.

All the wires associated with incoming or outgoing circuits shall be connected through a common row
of terminal blocks.

1.4.2- Cables
The indoor wiring shall be insulated wires laid in galvanized steel conduits with smooth joints. Steel

truncking system shall be used to avoid multiple conduit runs. Clamps, cable lugs and connectors
shall be solder less type and securely tightened.

1.5 - Illumination levels

The minimum illumination level shall be:
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electrical room = 200 lux

in front control panels = 300 lux

offices = 300 lux

corridors = 100 lux

Control room = 400 lux maximum with continuous lighting
level adjustment.

all other rooms = 200 lux

These values shall be those after 1000 hours of operation.

1.6- Indoor Lighting

1.6.1- Sources

Two types of sources shall be used for indoor lighting.
The first source is for small rooms (toilets) or for additional illumination on desk, machine, bench, etc.
The second source is the lighting fixture as described here after.

1.6.2- Lighting fixtures

1.6.2.1- General

Reflector surface shall be long life bright aluminum or brilliant enameled not subject to peeling, color
change or ageing. It shall be supplied with all accessories and facilities, cleaning and maintenance
without the use of any special tool, and with earthing plug and fuses.

1.6.2.2- Fixtures for LED tube

The fixture shall be built for one, two or four tubes. It shall include:
e a mounting channel
o areflector of lacquered steel
e tube-holders terminals for the incoming and outgoing cables, earthing plug.

This lighting fixture shall be equipped with fixing devices for ceiling or wall mounting. All the fixtures
shall be open type with louver. In the offices, where a suspended ceiling is used the fixtures shall be
included in it.

1.6.3- Local switches

Local switches shall be of two poles, 250V, 10A of silent tumbler type. They shall be of high
quality commercial grade. They shall be located near the doors at 1.35m above floor. In case, multi-
control direction circuits are to be used, push switches with dedicated relays shall be used.

1.6.4- Emergency lighting

A dedicated circuit shall feed the emergency lighting inside the control room, MV room and protection
room if applicable. The illumination level shall be of 25 % of that of normal lighting level.

1.6.5- Emergency exit lighting

Emergency exit fixtures shall be installed at the exit doors of the control room, MV room, protection
room, if applicable battery room, auxiliary room, etc.

The emergency lighting shall be automatically switched on per zone in case of normal lighting outage
and shall have three hour of autonomy.
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1.7- QOutlets

1.7.1- General arrangement

230Volts ~ outlets shall be fed from the lighting board.

380Volts ~ outlets shall be fed from the 380VAC auxiliary main switchboard.

Outlets shall be connected on circuits which are independent from lighting circuits. The voltage drop
should not exceed 3% of the nominal voltage for the farthest point. Three mono-phase outlets shall be
installed in each room. In addition, one three phase outlet of 16 A shall be installed in each room.

1.7.2- Type of outlets

The 16A- 230V outlets shall be three-pole, plastic type embedded inside the wall.

The 16A three-phase outlet shall be metallic or hard plastic type, with cover.

1.8 - Lighting installation inside the battery room

All lighting accessories and electrical equipment inside the battery room shall be of the explosion
proof type.

2.- AIR CONDITIONING AND VENTILATION

2.1- Scope

This section of the works covers the supply, delivery, installation, commissioning and setting to work
of the ventilating and the air conditioning system.

All air conditioning and ventilating system shall be fully automatic in operation and shall be capable
of maintaining internal conditions within the range of temperature and humidity specified hereafter.

The building shall be air conditioned in the following rooms:
= Control room
=  Medium Voltage (MV) room,
= Control & Relay room, if applicable
= Telecommunication room, if applicable
= Office, if applicable
»  AC/DC room, if applicable

Air conditioning shall be provided in the form of split or multi-split system units handling
predominantly re-circulated air with a controlled quantity of fresh air introduced at the units. Split
system units shall incorporate direct expansion cooling coils served by externally mounted air cooled
refrigeration condensing units. The number of plants provided for the building shall be dependent
upon the cooling load characteristic of the conditioned areas with N+1 redundacy for critical
components.

2.2- Ventilation of battery room, toilet and kitchen

Supply and extract ventilation shall be provided to serve the battery room, toilet and kitchen in
the building.

Supply air handling plants shall consist (of a fresh air intake, insect screen and filter).

Extract ventilation shall be provided by means of wall mounting fans, roof extract units or ducted
system with louvered discharge to atmosphere. Individual extract fans shall be provided for the Toilet.
Extraction fan for the battery room shall be of explosion-proof type and equipped with automatic start
and feedback from the boost-operating mode of the battery charger. However, manual start shall be
always possible.
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2.3- Basis for design

2.3.1- External desien conditions

All items of plant and equipment shall be designed to operate without malfunction up to maximum
temperature of 55 °C D.B., with instances of 100 % R.H.

All plant and equipment installed externally, or which can be affected by external conditions, shall
be capable of withstanding without damage or deterioration the effects of solar radiation, rain, wind,
dust or other weather phenomena prevalent in the area in which the particular building is located.

2.3.2- Internal design conditions

Air conditioning system shall be capable of maintaining internal conditions in all air conditioned areas
within the following bands:

25-18°CD.B 50-60 % R.H
Air conditioning system shall be arranged to introduce a fresh air quantity equivalent to 10 % of the
total air volume handled.
Supply ventilation system shall handle 100 % fresh air. In the mechanically ventilated areas, extract
system shall extract 80 % of the supply air volume to maintain a positive pressure internally.
All air conditioning system shall be designed for continuous operation. Plant shall be arranged to
facilities maintenance and future replacement of equipment.
The Contractor shall calculate heat gains and losses under the specified conditions for each part of
the building taking into account solar radiation, thermal transmittance through roofs, walls, floors
and windows, fresh air requirements, heat emission from electrical equipments, infiltration and any
other source.

The Contractor shall be responsible for determining the heat transfer coefficient for all materials,
design or method of building construction. The Contractor shall at all times be responsible for
rechecking the design of all system to ensure that they are capable of meeting the specified design
requirements.

2.4- Console air conditioning units

The existing Console (Cabinet) air conditioning units shall be removed and repositioned to non-
essantial rooms. After servicing and repair if applicable, these units shall be integrated with the new
air conditioning packages control panel for automated operation and fire safety. Fresh air shall be
introduced by means of a central fresh air plant, where these units are proposed to serve individual
offices in building.

2.5- Vibration

All vibration producing equipment shall be isolated from the building by means of anti-vibration and
noise isolators. The degree of isolation shall be such that noise criteria specified here after are not
exceeded and that no part of the building structure is subjected to vibration amplitudes excess of the
following values:

Frequency vibration (Hertz) 2 5 10 25 50

Amplitude of vibration (mm) (Mean to Peak) 0.2 0.07 0.02  0.0008 0.02

2.6- Approvals

The Contractor shall submit to the Employer for approval copies of all his calculations forming the
basis for the selection of all air conditioning and ventilating plant, plant selection details and full
working drawing. However, such approval shall not relieve the contractor of his contractual
responsibilities.

/
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2.7 - Air cooled condensing units

The cooling medium for the air conditioning shall be direct expansion refrigeration provided by air-
cooled condensing units located externally.

The condensing units shall be the fully package type requiring only site connection of refrigeration
pipe work, isolated electrical supply and input from the control system.

The individual items of refrigerant equipment shall be matched such that the required performance
of the evaporator is achieved concurrently with the satisfactory operation of the compressor and
adequate heat rejection at the condenser.

Each system as a whole shall maintain the correct duty at the design ambient and operate at the
maximum ambient conditions stated without exceeding the safe operational limits of any individual
item of equipment and without causing a safety device to operate.

Air-cooled condensing units and internal fan coil sections that are interconnected on site with
refrigerant piping shall all be supplied by the same manufacturer.

The casing of the condensing units shall be weatherproof and shall incorporate access and inspection
panels secured in place by rustproof fasteners.

The whole of the casing shall be treated for corrosion and weather resistance and un-galvanized
mild steel shall not be used (even if painted). The unit shall be finished in not less than two coats of
weather resistant finish such as beaked enamel of a light reflective color.

The access panels shall be adequately sized for the service and removal of all wearing parts of the
unit. All panels shall be stiffened and support to prevent flexing and drumming.

Electrical equipment shall be contained in a fully weatherproofed enclosure with internal division
between the power connection and the equipment and the control connection and equipment.

2.8- Fan Coil Units (FCU)

The Fan Coil Units should not be installed directly over electrical cabinets. A minimum of 20 c¢cm is
required between the projection FCU’s perimeter and the electrical cabinets. The units shall be quiet
in operation, the noise level not being higher than 40dB.

2.9- Refrigeration pipework insulation

Liquid lines shall be insulated where there they are in direct sunlight or where they pass through non
air-conditioned areas.
Suction lines shall be insulated over their entire length.

2.10- Charging of refrigeration system

The refrigerant used shall be non-explosive, non-combustible, non-toxic and non-irritating.
Packaged air conditioning plant item requiring interconnection with refrigeration piping on site shall
be leak tested by the manufacturer and delivered to site with a holding charge of refrigerant.

2.11- Fans
2.11.1- General

This clauses of the specification deals with fans of all types as used in air conditioning and ventilation
systems of the package or site assembled type.

The performance of fans shall be determined by the manufacturer and the test certificates shall be
submitted to the Engineer.

Fans shall be capable of the duties required to fulfill the specified design conditions. The contractor
shall be responsible for ensuring that the installed fan is capable of the required duty without
exceeding the specified noise levels or driving capacity of the motor and drive.
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2.11.2- Centrifugal fans

Forward curve centrifugal fans shall be used on low-pressure systems only and shall not be run in
excess of 25 revs.

Centrifugal fans scrolls shall be constructed of zinc coated or galvanized mild steel with angle
stiffeners and base angles to ensure freedom from drumming. The construction shall be suitable for
continuous operation at the maximum ratings published by the Manufacturer.

Double inlet double width fans for use in fans coil sections shall have bearing, on each side of the fans,
that shall be pedestal mounted on fans with impellers in excess of 250 mm diameter. Shaft bearings of
all single inlet centrifugal fans shall be twin bearings mounted on a common pedestal. No more than
three centrifugal fans shall be driven on a common shaft.

Centrifugal fans impellers shall be constructed with mild steel blades welded to steel spiders (or riveted
to robust cast aluminum alloy).

The impellers shall be centered in the fan casing and fixed in position at each hub by the manufacturer.
After installation and before running, all fans shall be checked for misalignment and for the presence
of foreign bodies or matter in casings and any such fault shall be remedied.

Lubrication of bearings shall be in accordance with the manufacturers’ recommendations and bearings
requiring regular lubrication service shall have lubrication nipples extended to a convenient location
outside the fan casing and shall incorporate an oil reservoir where applicable.

All bearings must be checked for satisfactory lubrications before any item of plant is put in operation.

2.11.3- Axial flow funs

Axial flow fans shall be of the single or multi-stage counter-rotating types.

Axial fan casings shall be of continuously welded mild steel construction, hot dip galvanized after
manufacture. The lengths of the casings shall be sufficient to allow removal of the fan without
disturbing the connected ductwork.

The motor/impeller assemblies shall be fixed to the casings by mild steel threaded rods that shall be
directly fixed to motor casings for motors up to 25 kW. The impeller blades shall be of aerofoil section
constructed from cast aluminum or other suiting material. The hub shall incorporate a blade fixing
plate with keyed slots for the blades. The keyed slots shall permit the removal and readjustment of
the blade pitch angle. The fan shall be clearly marked with the factory-set pitch angle and the
maximum permissible pitch angle available with the motor fitted.

Axial fan casings of 150 mm diameter and above shall be fitted with an airtight inspection door. The
fan casings shall be fitted with galvanized mild steel mating flanges, bolted mounting feet, coned inlets
and upstream guide vanes as necessary.

Electrical connections to the fan motor shall be taken to a terminal block enclosed in a terminal box
welded to the fan casing. The terminal box lid shall be watertight.

2.12- Extract ventilation units

This clause covers fan powered extract ventilation units for mounting in walls and windows on roofs
in plant rooms.

Extract units shall incorporate propeller, centrifugal or hybrid type fans and shall be constructed in
accordance with the relevant section of this specification.

Roof units shall comprise a galvanized sheet steel base suitable for use as a weathering skirt, a mild
steel fan motor mounting frame and a spun aluminum cowl.

The sheet steel base shall be constructed to support the fan/motor without distortion, and where the
fan is belt driven it shall incorporate a rigid sub-frame for motor mounting.

Fans shall be diaphragm mounted in the unit from inside or outside the building without disturbing
the weathering skirt or cowl fixings.

The cowl shall be weatherproofed and shall be hinge-mounted to provide complete access to the
fan/motor.

Lubricating points shall be extended to a convenient access point.
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Stainless steel nuts, bolts and washers shall be used for all fixings exposed to the weather.
The control system shall incorporate all necessary safety interlocks for the successful operation of the
mechanical plant and systems.

2.13- Electrical control

Each part of the plant shall be provided with local insulation and/or emergency stop buttons to
facilitate maintenance, inspection and emergency operation.

2.14- Electrical connections

All electrical power, control cable and wiring associated with the air conditioning and ventilation
systems, including all connection between control panels, valves, thermostats, sensing probes and
other like items, shall be supplied, installed and connected as part of this Contract.

The cabling and wiring systems shall comply with the requirements of the relevant clauses of this
specification and be either surface or flush installation as appropriate.

Final connections to electric motor and all other items of plant subject to movement and vibration
shall comprise flexible cable conduit.

3.- FIRE DETECTION SYSTEM

3.1- General

The fire detection system shall comprise the following elements

* A combined system of manual and automatic fire detection and alarm throughout the building,
o Portable fire extinguishers at various locations.

3.2- Standards

The fire detection system shall be designed and installed in accordance with National regulation and
NFPA codes and standards.

3.3- System design and layout

The components and devices for the complete system shall be products from manufacturers who are
regularly engaged in supplying fire-fighting equipment according to the applicable standards and codes.

3.4- Environmental conditions

The equipment shall be designed for operation at site conditions as specified above.

3.5- Fire detection and alarm system

3.5.1- General description

The fire detection and alarm system shall comprise the following elements:
(1) Manual fire alarm system throughout the substation;

(2) Automatic fire smoke and heat detectors throughout the substation;
(3) A fire alarm control panel (MCFA);

(4) Audible alarm systems;

(5) Power supply system with battery stand-by.

The system shall be integrated in design and operation. Activation of manual or automatic alarms shall
sound the same fire alarm bells and give the same visual warnings.
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3.5.2- Manual fire alarm

The manual fire alarm shall be of the "break glass" type. When the glass is broken, a signal shall be
transmitted to the MCFA. Manual fire alarm stations shall be located near the exits from each fire zone
and shall be easily visible and readily identified.

3.5.3- Fire detectors

A number of detectors sufficient to cover the area concerned shall be located in each fire zone. The
detectors shall be grouped on a zone basis and fed into the MCFA. When a detector operates, it shall
initiate a fire alarm bell in the hazard area and activate the correct zone-indicating lights on the MCFA.
In addition, a detector in the alarm state shall annunciate the alarm in the control panel room.
Detection of fire in the building shall shut down immediately all air-conditioning, pressurization and
ventilation plant.

Detection shall be smoke and heat detectors type.

The sensitivity of each detector shall be adjustable and capable of being tested at the point of
installation. They shall be capable of detecting smoldering tight wrapped newspaper in open areas
and smoldering electrical fires in cavities.

All detectors shall be designed for long service life and shall not be subject to wear or ageing. After
commissioning, no adjustment in service shall be necessary. Detectors shall be safe in operation,
causing no danger to personnel. They shall be stable against the environmental conditions of the site
and shall be placed such that spurious operation due to air current from air conditioning and
ventilation is avoided. Where different types of detectors are proposed, they shall be compatible with
each other and interchangeable. Plug-in detectors shall be used throughout.

Each detector shall have a built-in indicator which shall be illuminated during operation of the detector
and shall remain so until it has been reset at the MCFA. No action other than resetting shall be
required to return a detector to normal service following an operation.

3.5.4- Fire alarm control panel (MCFA)

The MCFA shall be a lockable wall-mounting sheet steel cabinet of modular construction with
protection against ingress of dust. It shall be located in the substation entrance hall or in the control
room near the exit to the entrance hall. It shall be designed for easy extension. It shall be fitted with
components to carry out all the required functions, which shall include but not limited to the following:
 Individual isolating switches and indicating lamps for each zone. The rooms covered by each

zone shall be clearly and immediately identified.

e A common trouble lamp to indicate a fault condition on the fire protection and detection
system. '

e Operation of all detection circuits.

° Operation of shut-off control of air conditioning and ventilation.

e Operation of audible and visual alarms and signals to control panel room.

e Power distribution for the entire fire protection/detection system.

e One set of voltage-free contacts to illuminate pilot light on air conditioning control panel
following shut-down due to fire alarm.

e Two sets of normally open and two sets of normally closed voltage-free contacts wired to a
terminal block for contingency use.

* Automatic supervision of all operating and alarm conditions.

* Main power supply and system wirings must initiate common trouble alarm in case of failure
or abnormal condition of the system. Following activation, audible alarm shall be silenced
manually or automatically after a preset time delay of 3 minutes maximum. Cancellation of
audible alarms shall not cancel any of the fire signal lamps until after the fault condition has
cleared. After the signal has been acknowledged or after automatic resetting of the alarm,
the audible alarm system shall be ready for further incoming signals. A "power on" lamp
shall indicate that primary power supply is available at the panel.

e Functional test facilities for the complete system of detection, discharge control on an
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individual zone basis, including air conditioning/ventilation shut-off. Test switches shall be
provided for testing of supervisory relays.

3.5.5- Audible alarm

The audible alarm shall be of the two-tone type. The first tone will sound to indicate the common
trouble alarm and the second to indicate the fire alarm. The sound output level for each audible alarm
shall be 70 dB minimum at 3 meters.

The number of audible alarms provided shall be adequate for the number of fire zones and the
building size and layout. The system shall be designed such that audible alarms shall be fully
supervised.

3.5.6- Power supply system with battery standby

The fire protection and detection system shall be DC operated by a battery which is charged from the
AC primary power supply.

The AC supply shall be taken from an individual outlet on the AC distribution cabinet over an MCB.
The battery shall have a capacity to power the system for a period of 24 hours at the end of which
period it shall be capable of operating the entire system in a full alarm condition for a minimum period
of 10 minutes.

3.6- Portable fire extinguishers

The portable apparatus provided under this contract is to be used for dealing with outbreak of fire in
gas-filled switchgear and electrical equipment in control and equipment rooms.

Each apparatus shall be suitable for operation by one person alone and shall be easily recharged.
The discharge shall be non-corrosive and free of chemicals prone to give toxic gases when heated.
Equipment for dealing with electrical fires shall be Halon 1303 type. The Bidder is at liberty to put
forward alternative proposals for portable fire extinguishing equipment.

The contract shall include for the supply and installation of all wall brackets and fittings for small
units, and the provision of wheeled trolleys for units that cannot be carried easily.

Portable wall-mounted hand-held extinguishers shall be the 5 kg size charge with a multi purpose
powder of ABC rating.

Construction and Operation

The following requirements are made for construction:
e The body of the extinguisher shall be seamless, welded or brazed as appropriate. The body of
the extinguisher shall have a minimum burst pressure of 5.0 MPa.
e All extinguishers shall be provided with a hose and nozzle assembly that shall have a length
of not less than 80 cm.
e The extinguishers shall be capable of being released by means of lever operated valve
provided with a safety pin.
Extinguishers utilizing screw down valves are not acceptable.
Extinguishers that require to be inverted for normal operation are not acceptable. Extinguishers shall
be capable of controlled partial discharge.

Marking

All extinguishers shall be painted and marked with clear instructions use in the Arabic language.

Housings for external fire extinguishers

Where extinguishers are provided in external positions or other areas where they may be subjected to
the weather, they shall be hung inside protective cabinets.

The protective cabinets shall be red in color and marked with the word FIRE EXTINGUISHERS in
the English language in white. The cabinet shall provide protection from rain, wind blown dust, and
have a pull off front cover allowing ease of access to the extinguisher.
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Mounting for internal fire extinguishers

Where extinguishers are provided internally they shall be wall mounted and attached in a manner
affording quick release from the supporting bracket. They shall be installed so that the top of the
extinguishers be less than 1.5 meter above the floor.

4.- DC Distribution System

4.1- General

DC system shall be completed with batteries, battery chargers, and distribution board as follows:
220V DC for protection and control equipment (battery and charger); both pole earthed over the
middle of high ohmic potential divider. A suitable earth fault detection scheme shall be provided
for the DC system to detect faults on both the positive and negative poles.

The batteries shall be located in battery room and connected to the distribution board and battery
charger, located in an adjacent location, via plugs located on the wall in the battery room, to keep
cable length to the batteries to a minimum. The batteries shall be separated by protection wall. In
addition, the positive and negative polarities cables of the batteries shall be physically separated until
reaching the first protecting device.

The battery is dimensioned to supply the whole MV substation. The battery is permanently associated
with a rectifier. The choice of the rectifier in service is realized manually by placing a withdrawable
breaker on the position meant for this purpose.

The battery can be charged to supply by itself the installations during eight (8) hours in the case of
a rectifier failure, or alternatively in case of current absence, the rectifier being un-supplied.

The main circuits in 220 V DC supply are:
e The protection and automation equipment
e The command, control and signaling circuits for the medium voltage equipment
e The command and control circuits for the general equipment
e Monitoring and control of generals and auxiliaries services

4.2- Batteries

4.2.1 General

4.2.1.1 Standards and Codes

The batteries shall operate in floating service. They shall be continuously connected to the load and
the chargers.

Each battery comprises elements in appropriate containers to be delivered to the working site and
mounted on insulators. The supply comprises the first filling with electrolyte, the connections and
different accessories and 5% reserve elements.

The batteries shall comply with the requirements of the latest versions of all relevant IEC publications
or applicable standards. The battery rating shall be calculated in accordance with IEEE 485 or
applicable Standard.

The batteries shall be of the stationary type.

The battery capacity shall be adapted to the combined loads of the connected equipment. It shall not
be less than 250 Ah (8-hour rate).

The discharge capacity shall be so determined that at the end of the discharge period of 8 hours, the
voltage is not less than the nominal discharge voltage. The battery shall have at least 10% reserve
capacity to supply future additional equipment. The battery shall have 8 hours autonomy with no main
supply to the charger.
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4.2.1.2 Operation

The batteries are operated in a floating regime, the operating voltage being a minimal value of 220V
to the consumers. including voltage loss in the wiring.

a) In case of AC auxiliary services failure, the capacity C1 is determined by three parameters:
Ic: permanent current absorbed by the installation during the AC auxiliary services failure

Ip: point current absorbed by the installation during the AC auxiliary services failure

T: theoretical time of the AC auxiliary services failure (normally fixed at 3 hours).

After a current discharge during T, the battery voltage, while producing a point current Ip, must be at
least equal to the minimal value at the end of the discharge, either 220 V taking into consideration the
following assumptions:

Initial load: 85%

Environment temperature: 30°C.

b) In case of the rectifier failure, the battery capacity C2 is defined based on:
The current If absorbed by the installation during normal service (floating regime)
The failure time of the inverter corresponding to the necessary time for its replacement (8hours)

After 8 hours of discharge at the current [f. the battery voltage producing this current must be superior
to the minimal value at the end of the discharge.

4.2.1.3  Battery Installation

The complete batteries shall include the cells, inter-cell connectors, terminal lugs, racks, cell numbers,
electrolyte, marking, etc...

The cell containers shall be heat-resistant, shock-absorbing and entirely closed, and shall be of hard
and preferably transparent plastic. If applicable. ample electrolyte shall be provided to prevent
watering for long intervals. Each cell container, if not clear enough for the electrolyte level to be seen
through it, shall be equipped with an electrolyte level indicator.

Batteries shall be mounted above the floor on a plastic-coated steel rack, such that the cells shall
be easily accessible for maintenance and the floor easily cleaned.

Facilities shall be provided to signal alarm and disconnect the battery should the discharge level be
such as to represent danger to the battery.

The Contractor has to check the loads of all DC circuits before he determines the battery capacity,
in accordance with IEEE 485 or applicable Standard.

Inter-cells connections shall be of low resistance and shall be in a clean condition when bolted and
shall be protected by petroleum jelly. All cell interconnections shall be made via solid conductors
suitably protected against corrosion, standard cable is not permitted. The cell interconnections shall be
insulated to guard against accidental short circuits.

Cell numbers shall be fixed to the racks to identify individual cells.

4.2.1.4 Documentation to be supplied:

The following shall be provided:

I. A dimensioning calculation note for the battery

2. Curves giving by element the operating voltage against the discharge time
3. Performances (maximum discharging current, maintaining current, etc)

4. Dimensions, masses. etc.

5. Battery installation plan

6. Maintenance handbook

4.2.1.5 Accessories

A complete set of maintenance tools and accessories shall be provided for each battery.
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4.2.2 220V DC Operating Ranges

The 220 V DC power is required for the operation of protection, control and alarm circuits.

Limits of supply voltage between which a DC operating device or auxiliary equipment shall be
capable of operating correctly:

- In tripping circuits of a circuit breaker: 70to 110 %

- In closing and opening circuits of an isolator or earthing switch: 80 to 110 %

- In all other circuits: 80 to 110 %

4.3 Battery Chargers 220 Vdc

4.3.1 General

The battery charger shall maintain the battery in a fully charged condition during normal operation.
The rectifier is normally used for supplying the circuits, in parallel with the storage battery. However,
when the battery is not in operation, it must provide by itself the supply, excepting the supply for the
point currents with too high values.

4.3.1.1 Required main data

Rated input voltage (AC) o 400230V
Rated frequency . 50Hz
Setting range of output voltage 5%

Output voltage variation (for 0 to 100% Output current
and +10%.,-15% input voltage variation) : +1%
Ripple of the output voltage:

- With battery in parallel 0 <3%
- Without battery in parallel T <5%
Charging characteristics according to Standard : IEC

4.3.1.2 Desion

The battery chargers shall be of the static type, equipped with thyristors and/or diodes, and shall
operate fully automatically. Solid-state control circuits shall be provided.

The battery charger output voltage shall be maintained constant and just sufficiently to keep the
battery in a fully charged condition, independent of load variations or variation of the AC input
voltage within the standard limits.

Provisions shall be made for trickle charging.

Charger ratings shall be adequately adjustable to deliver the optimum charging rate recommended by
the battery manufacturer, while also supplying the normal steady state loads.

The chargers shall be equipped with automatic current-limiting devices to make them short circuit
proof. Current limitation shall be at 110% of rated output current. Each charger shall be designed to
carry 110% of rated output current for an indefinite time.

The chargers shall be fed from the AC distribution panels. Double wound (isolating) transformers shall
be provided at the input side of the chargers to prevent galvanic connection between the DC and AC
systems.

The chargers shall be equipped with all necessary fuses, protective devices, indicating instruments,
lamps, etc...

The battery chargers shall be connected in order to prepare a changeover operation. All components

shall be easily accessible. The degree of protection of the battery charger housing shall be 1P40

(IEC529 Standard). Provision shall be made for easy and rapid replacement of the active parts of
chargers. Cable entries shall be from below.

[t shall be designed for self-ventilation. without fans or moving parts and shall be capable of charging

a completely flat battery to full charge in a maximum of 24 hours.

Adequate automatic protection for overload shall be provided.

The charger shall be enclosed in an adequate ventilated cabinet arranged for easy access to internal

equipment. A suitable volt and ampere readings shall be provided on the charger.
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4.3.1.3 Operating modes (if applicable)

A switch shall give the possibility of three modes of operation:

e “Floating™: the rectifier is permanently under equalizing charge.

e “Monitored Boost™ the rectifier operates normally in floating mode. After a failure over
duration of 5 minutes or more of the AC auxiliary services, it shall operate for a boost charging
mode for 15 hours. The boost charge for 15 hours shall be possibly manually controlled by a
push button,

e “Manual Equalizing™: between the above mentioned limits for voltage and frequency variation,
the rectitier must supply a flow equal to half of the rated current In for an element voltage 1.65
V.

The floating regulated rectifier is normally used for supplying the circuits, in parallel with the storage
battery. However, when the battery is not in operation, it must provide by itself the supply, excepting
the supply for the point currents with too high values.
The rectifier maintains to the battery a voltage of 220V, regulated in the range £5% with a 1%
precision and produces:

e Maintaining current for the battery itself

e Current Iy permanently absorbed by the installation (the peak current values are provided at the

same time by the rectifier and battery).

A timer (or any other appropriate device) shall allow the boost-charging mode during an adjustable
time between 2 to 24 hours for all the failures of the alternative circuits’ being superior to 5 min and
shall provide an automatic end of this regime.

Besides. In the case of the auxiliary service failure for alternative current, the battery will supply by
itself the installation.
During the recovery of the supply alternative voltage, two cases are possible:
e The failure duration is inferior to 5 minutes; the rectifier will restart its floating regime.
o The failure duration is equal or superior to 5 minutes; the rectifier will switch for 15 hours in
the equalization regime (rated voltage 236V, regulation to £5% with a 1% precision) and after
that it will turn back to the floating regime.

The outage of the rectifier will lead to an alarm loop closing and red lamp lighting.

4.3.1.4  Alarms-measurement and limitation

Alarms: “Alternative AC failure™, “fuse failure™. “DC under and over voltage™, “internal

charger failure™. “earth fault™,....
Measurement: “Ammeter, Voltmeter, ...”
Voltage limitation output in case of an over current appears.

4.4 - Spare Parts

Batteries : cells for 220 Vdc
Battery charger : One complete set of electronic cards.
o
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AC AUXILIARY UNIT PANEL

220 VDC AUXILIARY UNIT PANEL

GENERAL TECHNICAL CHARACTERISTICS

DESTINATION REQUIRED PROPOSED
VALUES VALUES

AC supply \% 220

Frames number to be defined

Insulation resistance MQ >100

(5000 V for DC)

Dielectric strength 50 Hz \% 2000

Short circuit strength (20 ms) kA 3

STORAGE BATTERY

GENERAL TECHNICAL CHARACTERISTICS

DESTINATION REQUIRED PROPOSED VALUES
VALUES

Type

Rated voltage \% 220

Capacity Ah *

Discharge time h 8

BATTERY CHARGER 125V

GENERAL TECHNICAL CHARACTERISTICS

DESTINATION REQUIRED PROPOSED
VALUES VALUES

Reference DC voltage 220

‘Rated DC current A %

Voltage regulation % +1

\Current limitation % In+5%. In-0%

AC Voltage \Y 400

Insulation resistance MQ >100

(5000V for DC)

Dielectric strenght 50 Hz \ 2000

* To be justitied and defined by factory
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