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1. - PURPOSE

The Contractor will be responsible for:

= Dismantling of faulted switchgears.
= Supply of new switchgears and their installation.
= Testing and commissioning.

Note: The work shall include all the required electrical 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 equipment is designed for a rated
maximum voltage of 24 kV and nominal voltage of 20 kV, and the HV equipment is designed for a
rated maximum voltage of 72 kV and nominal voltage of 66 kV.

All equipment shall be suitable for operation under the following conditions, as a minimum:

Item Range
Site altitude = 1000 m
Pollution level (per IEC Publication 815) Level 111

26 mm/ kV
Temperature range Indoor: 0 °C to 40° C

Outdoor: -5 °C to 50° C

Relative humidity Indoor: 0 - 100 %
with possible condensation
Outdoor: 0 - 100 %
with possible condensation

Wind 180 Pa

3. - CHARACTERISTICS OF THE EQUIPMENTS

The following ratings shall apply to the 66 and 20 kV switchgear and apparatus.

Item Unit 66 kV 20 kV
Nominal Voltage kV 66 20
Maximum Voltage kV 72.5 24
Rated lightning impulse withstand voltage kV 325 125
Power-frequency test withstand voltage Imin. kV 140 50
Rated frequency Hz 50 50
Rated duration of short-circuit s 1 1
3 phase symmetrical fault level kA 31.5 25
Protection degree IP 44 3X
Pollution level [11 Indoor
‘ 15 Londy 8 A Ll Ll
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The Medium Voltage (MV) network is a three-phase system and neutral created artificially
with existing earthing coils (BPN). The High Voltage (HV) network is a three-phase system and neutral
connected directly to earth.

4. - SCOPE OF WORK

The Contractor will be responsible for:
- The dismantling and handling of the existing equipments in the corresponding structures.
- Manufacturing, Factory acceptance tests and reports, and transport of the equipments related to
this contract.
- Supply and installation of the equipments related to this contract.
- The Contractor shall be responsible for the connections.
- Testing and commissioning for proper operation of the installed switchgears.

S. - EQUIPMENT

The supply shall include all the necessary equipments for perfect operation of the bays,
understanding that the particular provisions in the corresponding technical specifications are not
exhaustive.

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 COMMISSIONING

The Contractor shall be responsible for installation, commissioning and industrial testing of
all the equipment related to this contract 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.

8. - SPARE PARTS

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

9. - INSURANCE OF THE CONTRACTOR

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

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

16 Leacis 3 ) Aadll a5

i " ~ ¢ 1
y ‘Z/// - /\; D : (‘i“’ “e (( {

1



addition for any circumstances that could occur during the execution of the works and services related
to this contract and engaging the responsibility of EDL).

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

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 of material construction and workshop drawings;

= 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.

I, 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 (e.g. DVD, USB).

All plans and drawings submitted to EDL must comply with DIN standard dimensions: A0, Al, 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.

17 Uy 3 200 Al s



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:

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

12.- ASSEMBLY, CONTROL OF WORK COMPLETION & COMMISSIONING

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

All elementary assembly operations 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
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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.

12.3 Losses and Damages on the Sites

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

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

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

12.4 Control of Completion and Commissioning

a) Control of Arrival at Site for Large Equipment

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

b) Control of Completion of Work

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

He will then conduct an inventory for the various equipment, an operation of equipment including
the performance check.

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.

¢) Commissioning

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

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

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

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

= Inventories of the equipment;

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

= A verification of completion and commissioning of the works.

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.

[f 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 and maintenance or false maneuver attributed to
EDL and 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.
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[f the recognized defect is due to a systematic design or installation error, the Contractor shall replace
or modify all concerned parts or equipment similarly supplied by this contract, even if there has been
no accident.

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

13.2.6 During the warranty period, EDL shall carry out, and at its expenses, required 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.

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

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

1.1 Electrical Design and Rating
1.1.1  HV Switchgear

The high voltage switchgear to be supplied is an ABB 66 kV-2000A Switchgear PASS M00 SBB (or
equivalent) complete including external bushings Ring CTs.

1.1.2  Control and Auxiliary Power

The equipments are operated from these supplies, as applicable:
rated DC supply voltage for auxiliary control equipment 148V
rated single phase AC supply voltage 1230V

1.2 Studies

The Contractor will submit to the Employer or his representative for approval all necessary plans
and documents for the realization of the works, specially:

= All the drawings of the high, medium and low voltage components,

= Cabling and wiring schemes,

= Maintenance and operation instructions,

= Manufacturer notes and documentation for the electrical equipments supplied.

2 HiIGH VOLTAGE GAS INSULATED SWITCHGEAR SPECIFICATIONS

2.1 Design Features

PASS is equivalent to a high voltage bay. In PASS all live parts, excluding Bus Bars and CT’s, are
encapsulated in a grounded aluminium tank which is filled with pressurised SF6 gas. Each pole has
its own enclosure to increase availability and safety. The main enclosures are made of cast aluminium.
The key characteristic of PASS is its compact and modular design which encompasses several
functions in one module

- Bushings for connection to one Bus Bar systems;

- circuit-breaker

- combined disconnector/earthing switches;

- current transformers

Pass is equipped with conventional coupling towards the external substation process: e.g. auxiliary
contacts for circuit breaker and disconnector/earthing switch position and relays contacts for
signalling (e.g. SF6 leak).

Overhead lines and Bus Bars are connected to the PASSM00 module by air bushings. The main
insulation is made with compressed SF6 gas. The insulator consists of an epoxy impregnated
fibreglass tube with silicon rubber sheds. The silicon rubber sheds are cast onto the tube, thus allowing
no moisture or contamination to enter between them. The silicon rubber sheds are hydrophobic and
give a very good rain and pollution performance. Maximum permitted static mechanical force in
accordance with IEC 60137.

The Local Control Cubicle is designed with all necessary elements and manufactured with all suitable
procedures to provide the requested Protection Degree (IP protection Degree) and suitable internal
condition for the proper operation of all the equipment. The above conditions are granted with the
cubicle in vertical position fixed on its support, with the door closed and the space heater fed. The
cubicle is fitted with an external door which can be locked by means of a key and fixed in open
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position with mechanical arm.Within the panel it is possible to access the wiring/terminal block area
with all the circuitries laid in suitable cable trays and wired to relevant terminal block. At the bottom
the LCC is equipped with a removable metallic plate for the entrance of the substation cable.
Additional feature like an internal light switched on by a door switch and a power socket for AC use
could be present.

All Instrument Transformers (CT’s, VT’s) have to be connected in relevant secondary terminal box
by means of ring terminals. The remote control cable (out of the scope supply) will enter the cubicle
from the bottom through the section of the removable plate and will be wired directly on the terminal
block.

All low voltage auxiliary devices and wirings are performing the logic of operation and interlock
designed for the primary High Voltage equipment and represented in the project schematics. Standard
functions are:

« Circuit Breaker: closing Circuit , two opening Circuits, trip circuit, Anti-pumping function, interlock
with SF6 and other equipment

» Disconnector/ Earthing Switches: Opening and Closing Circuit, Interlock with other components.

« SF6: first level alarm (warning), second level alarm with the possibility to select the trip of the
Circuit Breaker or the CB electrical lock, interlock with other equipment.

The command panel is fitted with Three Position Selector Switch: it allows the following types of
operation:

« Remote: the Substation Level. The Equipment can be operated by remote control room and the local
operations are excluded.

» Local: the Bay Level. The Equipment can be operated directly from the Local Control Cubicle and
the remote operation are generally excluded (protection trip command mi ght be present anyhow).

« Manual: the Service Level. The equipment cannot be operated by means of electrical input but only
through manual operation.

The command panel is usually fitted with the following equipment:

- Control switches: the control of each primary equipment (circuit breaker, disconnector...) is
performed by means

of push buttons or equivalent actuators.

- MCB’s: Magneto-thermic devices protecting the auxiliary circuits are present and can be switched
ON/OFF from the command panel.

- CB counter: an electromechanical device showing the number of operation performed by the Circuit
Breaker.

- Signalling devices: the status of each primary switch of the equipment is shown in the local control
cubicle by means of lamps, led-diode or electromechanical indicator depending on the project
requirements. Generally, the Signaling circuit is fitted with test —lamp application and it is switched
off with the three positions selector switch in Remote/Manual positions.

- A mimic plate showing the reference to each primary equipment is placed on the command panel.

The auxiliaries contacts of each primary equipment (circuit breaker, disconnector, earthing switch,
density device...) to be used for interlocking, signaling, warning or alarm purpose are directly wired
in the terminal block. The number of auxiliary contacts available for remote use depends on the
specific project requirements and it is shown on the relevant project schematics drawing.

The TAT is made up of a stainless steel metal enclosure containing the protection and/or measurement
cores with the relevant secondary windings that are connected to the terminals of the secondary box.
All the cores are immersed in an epoxy resin. The primary circuit is made up of the conductor rail
inserted inside the enclosure where the TAT is positioned. Basically the toroid made up by the TA is
separated from the gas compartment and completely external from the high voltage circuit. No
primary connections are foreseen and a ratio change is possible only on the secondary terminal block.
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2.1.1 Standards

The equipment shall conform to the requirements of applicable standards issued by IEC notably
62271-203 for the gas insulated switchgear and 61869 for current transformers. HV equipment shall
have performance equal to or better than that guaranteed in the Contract, subject to the allowable
tolerances stated in IEC publications.

All equipment supplied shall be suitable for operation under specified load conditions. If the offered
specification conflicts with any of the above standards or codes, the Contractor will point out these
conflicts in his Bid.

2.1.2 Ratings, functionality and interfaces

They shall be according to annexed technical sheets PART 1.

2.1.3 Pollution Level

The pollution level 11 is the rated creepage line level of 26 mm/kV.

2.1.4 Bases and Structures

All structural steel, bolts, nuts and washers shall be hot-dipped galvanized with an adequate treatment
to prevent any rust.
The equipment and its supporting structures shall prevent any distortion under load.

2.1.5 Nameplates and Marking

Nameplates, instruction plates, labels and tags, warning signs and any necessary marking shall be
supplied by the Contractor.
Nameplates shall be made of stainless steel. They shall be in English or French and legible to an
observer at ground level. All equipment shall be identified, and all nameplate wording shall be
submitted to the Employer.

2.1.6  Grounding Terminals

Ground studs and clamp type terminal connectors suitable for stranded bare copper cable shall
be fitted to the HV equipment. The ground studs shall be made of bronze and shall be fastened
with bimetallic devices to the galvanized metallic parts.

2.1.7 Mechanical Withstand

The devices are conceived to withstand to the efforts due to the wind defined in general
specifications, increased by minimum of the efforts exerted by the connected conductors on
the equipment as required in the specifications in relation with each equipment.

2.1.8 Wiring and Terminations

All control wiring shall be flame and oil-resistant, stranded copper, insulated wire. All power
cables shall be shielded by copper or aluminium.

All wiring connections shall be readily accessible for testing or other purposes. Splices or tee
connections are not acceptable. Wire runs shall be neatly trucked inside the panels or in wiring
troughs. All wires shall be identified at both ends with sleeve type markers.

2.2 HYV Circuit breaker and switch disconector
2.2.1 Standards and codes

The circuit breaker will be used for switching and fault current interruption in the substation. It shall
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comply with IEC standards 62271 (parts 100 and 110). 60137, and 60376. The HV Disconnector and
Earthing switches shall comply with IEC standards 62271-102.

2.2.2  Design and Performance

The circuit breaker and switch disconector shall be of the SF¢ type.

They shall have a proven ability for full out-of-phase switching of its rated interrupting capacity.
They shall be supplied complete with operating mechanism and other accessories necessary for
installation and operation. Gas pressure and/or density shall be monitored with alarm and tripping

contacts.
The circuit breaker shall have a proven ability for handling line fault conditions with a short-circuit
capacity of all current-carrying parts equal to the circuit-breaker's rated interrupting capacity.

2.2.3  Safety Tagging, Lockout and Earthing Devices

All switchgear shall be provided with adequate safety tagging and mechanical lockout features
designed to lock a device in all its operating positions (except for working circuit breaker) and
prevent any operation of the locked out device.

2.2.4 Supply and Installation
They shall be supplied fully tested and ready for operation.

2.2.5 On Site Tests

At least these two tests shall be carried out in presence of the Client or the Engineer:
- The operating time measurements.
- The three poles operating simultaneously.

2.2.6 Main Technical Characteristics

Rated operating sequence
Rated withstand voltage

DESIGNATION SPECIFIED VALUES
Rated voltage 66 kV
Maximum operation voltage 72.5kV
Rated current 2000 A
Admissible short-circuit current, peak value 80 kA

0-0.3s-CO-1min-CO

at power frequency (50 Hz, 1 min.) 140 kV rms

at lightning impulse ( 1,2/50us ) 325 kV
Rated short-circuit breaking capacity (3s) 31.5 kA
Number of tripping (minimum) 2000
Rated frequency 50 Hz
First-pole-to-clear factor 1.5

2.3 External bushings Ring Current Transformers

2.3.1 Standards and Codes

The current transformers shall comply with the IEC standards 61869, 60137.

2.3.2  Design and Performance

The current transformers are of the outdoor type, single-phase.
The current transformers shall be designed to carry continuously a current of 120% of the rated current.

26 Laudis (8 A Aandll Jas

4 - A5 = WY g P
/f/// ’é' 4}/ D%C‘:_ f:fJ \(' D /7



2.3.3 Marshalling Cabinet

A secondary terminal box at each current transformer base shall be provided. A LV scheme installed
inside this cabinet will indicate the terminals to be used to achieve different current ratios.

The marshalling cabinet shall contain all necessary suitably rated terminals to terminate each current
transformer core, 3-phase and neutral circuit and earthing.

2.3.4 Main Technical Characteristics

REQUIRED TECHNICAL
DESIGNATION VALUES
Highest system voltage 72.5kV
Rated system voltage 66 kV
Rated impulse withstand voltage (1,2/50us) 325 kV peak
Rated power frequency withstand voltage 1 min, 50 Hz 140 kV r.m.s
Rated short-time thermal current (Ith) 40 kA r.m.s
Rated dynamic current 100 kA peak
Primary windings: number 2
Secondary windings: number
1. measurement 1
2. protection 2
Rated current ratio 200-400/1-1-1 A
Accuracy class
1. measuring core 0.5 20 VAFs5
2. protection core 5P20 20VA
3. ptotection core Vi>500V - Re<4Q - CL X
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OUTGOING SWITCHGEAR 24 kV TYPE SFKe

1- SWITCHGEAR 24 kV TYPE SF6
1.1-  General Specifications
1.2- Prefabricated Metal-Enclosed Switchgear
1.3-  Circuit Breaker type SF6
1.4- Switch Disconnector type SF6

1.5- Instruments Transformers

2- PROTECTION DEVICES

3- PRINCIPLES FOR CONTROL, SIGNALING, MEASUREMENT AND
PROTECTION CIRCUITS

4 - MEASURING DEVICES
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1. - SWITCHGEAR 24 kV TYPE SK6

1.1 - General Specifications

The supplied MV switchgear shall be ABB 20 kV-630A Outgoing switchgear type ZX0.2
complete with circuit breaker (VD4X 2406-25), or equivalent according to annexed technical sheets
PART 2.

The metal enclosed cubicle shall be standalone steel sheet cubicles of robust construction for
indoor use complete with necessary wiring, protective equipment, annunciator, lamps, nameplate and
other necessary accessories. The cubicle shall meet the requirements of the metal-enclosed partitioned
switchgear according to IEC 62271-200 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 (1sec): 25 kKA

- Rated peak withstand current: 63 KA

- Rated power frequency withstand voltage: 50 kV

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

All auxiliaries and protective relays shall operate at 48VDC.
1.2 — Prefabricated Metal-Enclosed Switchgear
1.2.1- Overall Concept of One Bay

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

= Bus bar compartment,

= Cable compartment,

= Circuit breaker compartment,

= Low Voltage (LV) compartment.

1.2.2- Design of Compartments

1.2.2.1 — Bus bar Compartment

This compartment shall contain the bus bars and the fixed parts of the switch-disconnectors
connected to the bus bars. The fixed parts of the switch-disconnectors are installed in an entirely
closed enclosure at the bus bar side.

This enclosure is made from insulating covers or from steel case; the electrical connection shall
be carried out using insulated bushings. The bars shall be of constant section over the entire length of
the panel. They shall be rated 1250A- 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.

This partition includes mainly: the voltage-monitoring device and the current transformers. The
voltage presence indicator shall be conform to IEC 62271-213 and shall be installed in front of the
switchgear, near the earthing switch lever.

The position of the earthing switch shall be clearly visible from the front of the cubicle.

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 as far as the earthing switch is not in closed position.
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The current transformers installed in the compartment must be able withstand the short-circuit
current for at least 3 seconds.

The current transformers shall be accessible inside the compartment without the removal of
sheet or equipment. Their nameplates shall be visible.

1.2.2.2 — Cable Compartment

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

This compartment shall be completely enclosed by bolted walls or boards in order to avoid any
communication with the adjacent compartments. A padlocking system shall be provided to lock the
earthing switch in either open or closed position.

1.2.2.3- Circuit breaker Compartment

The panel contains a gas compartment and is fitted with a filling connector. The filling
connector is located in the operating mechanism bay behind the operator controls on the panel.

Checking the gas pressure in the gas compartment is fulfilled with a temperature-
compensated pressure gauge.

The three switching positions of the three-position disconnector, “connecting”,
“disconnecting™ and “preparing for earthing” are clearly defined by the mechanical structure of the
switch. Connecting and disconnecting the operating current and earthing are performed exclusively by
the circuit breaker.

In order to avoid maloperation, the operating mechanisms are mechanically or electrically
interlocked, and as an option electrically interlocked between different panels.

The three-position disconnector (disconnector and earthing switch function) can only be
operated when the circuitbreaker is open. The earthing switch can only be operated when the
disconnector is open. The disconnector can only be operated when the earthing switch is open.

The motor-operated three position disconnector operating mechanism is in principle identical
to the manual mechanism, but additionally has a drive motor. The three position disconnector can thus
be operated by the motor, or also manually as an alternative.

The three position disconnector is mechanically blocked when the circuit-breaker is closed.
Operation of the earthing switch is only possible when the disconnector is open, and vice versa.

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 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,
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= measuring device for power factor (cos@), active and reactive power, current, active and
reactive energy,
= Protection relay 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 mar ked at each end for easy
verification during maintenance or servicing work.

1.2.3- Protection for LV Auxiliary Circuits

No transient overvoltage greater than the peak of 2 kV shall appear on LV auxiliary circuits
during the status change of MV, in the frequency range up to 10 MHz. Over-voltage limiting devices
supplied and installed if necessary.

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 300A/m and 100V/m.

1.2.5- Degrees of Protection

They shall comply with [EC 60529 standard and at least with:

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

1.3 - Circuit Breaker type SF6

1.3.1- Characteristics of the Circuit Breaker

The circuit breaker operation shall be of three-pole operation, indoor use with SFe as insulating
and arc quenching medium. The breaker shall be suitable for three-phase rapid auto re-closing
operation. The circuit breaker must have its operation control on the front face of the cubicle.

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 circuit breaker have the following characteristics:

- Rated Voltage: 24 kV

- Nominal Voltage: 20 kV

- Rated Normal Current: 630 A

Rated short-time withstand current: 25 kA/3s

Rated peak withstand current: 63 kA

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

Operating mechanism of the circuit breaker: Spring Operating Mechanism
Rated/Tripping Voltage: 48VDC.

Rated Frequency: 50 Hz

1

1.3.2- Information required with the offer

- Rated insulation level.
- Rated continuous current at 40°C ambient.
- Breaking capacity at nominal voltage.
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- 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 | second
® Maximum Amplitude
Standard value of transient recovery voltage for terminal fault.
Rated inductive current breaking capacity.
- Rated unbalance phase breaking capacity.
- Rated operating cycle.
- Duration of opening, duration of breaking time and duration of closing.
- Number of breaks in series per pole.
- Number and type of auxiliary contacts.
- Maximum continuous control current absorbed during engagement and release.

1.4 — Switch Disconnector type SF6

1.4.1- 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 20 kV.
- Type: Interior.
- Rated Normal Current: 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

L.5.1- Characteristics of the Current Transformers

The current transformers shall have synthetic resin insulation and must have individual label.
[t shall be possible to carry on the following works with the current transformers in place:

- Moditying 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 24kV
- Nominal Voltage 20kV
- Type: Interior
- Frequency 50Hz
- Reduction ratios: 200-400/1-1 A
- Accuracy Class: 5 VA cl 0.5
5 VA cl 5P20

1.5.2- 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.

2. - PROTECTION DEVICES

The protection relay GE/F650 or equivalent shall ensure the protection of the outgoing
switchgear and the following functions:

- 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/5S1N).

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

- Unbalance protection (ANSI code: 46).

- 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).

- Locking-out relay (ANSI code: 86) that functions to shut down and hold an equipment
out of service on the occurrence of abnormal conditions.

- Tripping or trip-free relay (ANSI code:94) functions to trip circuit breaker, or to prevent
immediate tripping by other devices; or to prevent immediate re-closure of a circuit
interrupter, in case it should open automatically even though its closing circuit is
maintained closed.

- Sensitive earth fault with ring CT.

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.

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. — 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.
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Each circuit clearly identified in the 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.

3.1 - 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 front face of the cubicles for easy
replacement.

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

3.2 - 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.

3.2.1- 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 indicating the type of the fault and specifying the involved bay.

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.

3.2.2- Protection giving alarm and immediate triggering for protection device

Any fault that constitutes an immediate danger for the protected device:
I - Will give a signal:
a) On the control room panel:

By indicating the type of the fault, specifying the involved bay, and an alarm 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 alarm 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 a 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 alarm must be tested simultaneously.

34 Leeusy 3 U Al Jals

4/ o ‘/}// . SY A . >{ ‘, o



4. - MEASURING DEVICES
The digital measuring center ELSTER/ A1500 CLO0.5 shall be available on the bay.

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 operate an external three-phase energy meter with the bay. The Contractor will be
responsible to connect it according to state of the art in the switchgear, and this without any changes
in price or deadline.
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TESTS

-  GENERAL INFORMATION ON EQUIPMENTS

-  GENERAL INFORMATION ON CONTROLS

CONTROLS AND TESTS CONDUCTED ON EQUIPMENTS AND INSTALLATIONS
- FACTORY ACCEPTANCE TESTS ON PREFABRICATED SWITCHGEARS

TESTS OF EQUIPMENT
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1

Sll
1

1 - Circuit Breaker
5.2 - Switch Disconnector
5.3 - Instruments Transformers
5.4 - Prefabricated Metal Enclosed Switchgears
5.5- Gas Insulated Switchgears
6.- SITE TESTS AND CHECKS AFTER INSTALLATION
7.- REMARKS
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1. - GENERAL INFORMATION ON EQUIPMENTS

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 Contractor shall present 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 factory 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.

3. — CONTROLS AND TESTS CONDUCTED ON EQUIPMENTS AND INSTALLATIONS

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

The tests fees are included in the supply prices.

4. - FACTORY ACCEPTANCE TESTS ON PREFABRICATED SWITCHGEARS

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

5.- TESTS OF EQUIPMENT

Each equipment must be tested according to the relevant standards in the technical
specefications.

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.
= Measurement of the resistance of the main circuit.
= Temperature rise test.
= Short time withstand current and peak withstand current tests.
= Checking the degree of protection and the mechanical impact tests.
= Tightness tests.
= Electromagnetic compatibility test.
» Mechanical and climatic tests.
= Short-circuit making and breaking tests.
= Capacitive current switching test.
= Cable/Line Charging Current Breaking test.
= [nductive load current switching test.

= Lightning Impulse voltage withstand test.

The following individual tests carried out in factory:

= Dielectric tests of the main circuit.
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= 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.

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

5.4 - Prefabricated Metal-enclosed 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 — Gas Insulated Switchgears

The tests shall be carried out in accordance with IEC 62271-203 standard.

The bidder shall present with his offer a copy of the type tests certificate:
" Tests to verify the insulation level of the equipment and dielectric tests on auxiliary circuits
= Tests to prove the radio interference voltage (RIV) level

= Tests to prove the temperature rise of any part of the equipment and measurement of the resistance
of the main circuit

= Tests to prove the rated peak and the rated short-time withstand current

= Tests to verify the making and breaking capacity of the included switching devices
® Tests to prove the satisfactory operation of the included switching devices

= Tests to prove the strength of enclosures

= Verification of the degree of protection of the enclosure

= (as tightness tests

= Electromagnetic compatibility tests (EMC)

= Additional tests on auxiliary and control circuits

= Tests on partitions

= Tests to prove the satisfactory operation at limit temperatures

® Tests to prove performance under thermal cycling and gas tightness tests on insulators

= Corrosion test on earthing connections (if applicable)
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= Tests to assess the effects of arcing due to an internal fault

= Corrosion test on enclosures (if applicable)

The following individual tests carried out in factory:

= Dielectric test on the main circuit

= Tests on auxiliary and control circuits

= Measurement of the resistance of the main circuit

= Tightness test

= Design and visual checks

= Pressure tests of enclosures

= Mechanical operation tests

= Tests on auxiliary circuits, equipment and interlocks in the control mechanism

= Pressure test on partitions.

6. — SITE TESTS AND CHECKS AFTER INSTALLATION

The site tests shall be carried out in the presence of the Employer at the expenses of the
Contractor.

The Contractor shall assume full responsibility for the operation and safety of his equipment.
Any defects related to plant installation that become evident during the tests shall be immediately
corrected and the tests continued until the work is proved to be in working order to the satisfaction of
the Employer.

The Contractor will have to supply all necessary means, personnel and equipment for a good
course of the tests and commissioning. He will submit to the Employer or his representative a detailed
test program at least two months before the foreseen commencement starting test date.

On-site testing for SFs equipment

After final assembly, the following tests are done:
- mechanical functional testing of circuit-breaker, and combined disconnector/earthing switch;
- testing of SF6 gas-tightness;
- random sampling of moisture content in individual components;
- checking and functional testing of control and auxiliary equipment.

After completion of these tests a handover report is completed

7. - REMARKS

Copies of 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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M =J02 - 103 002.26 ENTRELEC END STOP FOR TERMINAL BLOCKS [BAM] 7412002520 10
/a =J02 - 113 084.01 ENTRELEC MARKER-HOLDER FOR END STOP [PEBM] 7412002555 10 A
ﬁM =J02 - 114 825.05 ENTRELEC SEPARATOR END SECTION SCFM6 FOR SWITCH TERMINAL 7412002528 10 3
-nH =J02 - 118 368.16 ENTRELEC END SECTION FOR TERMINAL BLOCKS [FEME6] 7412002525 10 1 ]
m =J02 -AT F650-MFCF1G1LOF6 GE DIGITAL BAY CONTROLER 24-48 V DC [F650] A0221GE006 16 1
M =J02 -E21 TL2001 SUNLITE FLUORESCENT FIXTURE T5/G5 220VAC 6W 7714000015 10 1 2
W =J02 -FAH A9A26924 SCHNEIDER AUXILIARY CONTACT FOR iC60 OF 7301400001 10 1
[M =J02 -FAH A9F74210 SCHNEIDER IC60N 10A 2P2D BIPOLAR CIRCUIT BREAKER "C" CURVE 7301400075 10 1 —
N =J02 -FBU A9F75203 SCHNEIDER IC60N 3A 2P2D BIPOLAR CIRCUIT BREAKER "D" CURVE 7301400124 09 7
Am.. =J02 -FQO A9A26924 SCHNEIDER 1 OF AUXILIARY CONTACT FOR iC60 7301400001 09 1 3
” =J02 -FQO A9F75203 SCHNEIDER IC60N 3A 2P2D BIPOLAR CIRCUIT BREAKER "D" CURVE 7301400124 09 1
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WW =J02 -R20 818106 GE HEATING RESISTANCE 20W, 140-250V AC/DC, IP54 [HGKO047] 7307001618 10 1
M =J02 -S20 818080 GE THERMOSTAT 0°C TO 60°C - 1 CONTACT TYPE KTO 7640000007 10 1 5
M =J02 -S21 TM-1703 TEND LIMIT SWITCH 7305001512 10 1
“ =J02 -XAAT 166625.20 ENTRELEC CURRENT TEST BLOCK CCEVA 6.6 7428019930 o8 1
8 =J02 -XAH 115118.11 ENTRELEC STANDARD TERMINAL BLOCK SPACING 8mm [M 6/8] 7412002501 10 1 |
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Am =J02 -XQ1/8 115271.22 ENTRELEC TERMINAL BLOCK ON 2 DECKS SPACING 6mm [M4/6.02] 7412002508 15 1 2
Q| =J02 -XSF6 115 271.22 ENTRELEC TERMINAL BLOCK ON 2 DECKS SPACING 6mm [M4/6.D2] 7412002508 12 1
M =J02 -XT1 163 313.24 ENTRELEC PREASSEMBLED JUMPER BAR 10 POLES PC8 7412002554 07 1
| =Jo2 -XT1 195 639.24 ENTRELEC TERMINAL FOR TEST CIRCUITS SWITCHING BY SLIDING LINK+TEST SOCKET [M6/8.ST1.V0.1P20] 7412000013 o7 1 |
- =J02 -XT1 199 871.21 ENTRELEC SLIDING SWITCH BRIDGE 2 POLES 7412002552 07 1
A,m =J02 -XT1 199 872.22 ENTRELEC SLIDING SWITCH BRIDGE 3 POLES 7412002553 o7 1 8
M: =J02 -XV 115118.11 ENTRELEC STANDARD TERMINAL BLOCK SPACING 8mm [M 6/8] 7412002501 10 7
w =402 -XVAT1 166627.22 ENTRELEC VOLTAGE TEST BLOCK TCEVA 22 7428019911 08 1
o| =yoz XVP50 166627.22 ENTRELEC VOLTAGE TEST BLOCK TCEVA 22 7428019911 08 1
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