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1-GENERAL REQUIREMENTS

EDL needs to replace Thirty Power Rectifiers in some of the main Substations. These rectifiers should
be as follows:
- 4 units 220 VDC / 100A
- 14 units 220 VDC / 50A
- 12 units 110 VDC / S0A
- Spare parts of the above required rectifiers

2-STANDARDS

The applicable Standards are one of the following:

- Compliance (main standards): IEC 950,439,146,529,726
- American standards: Manufacturing following ULANSI, NEMA, IEEE standards as option
- CEI Marking: Directives 73/23/EEC — LVD and 89/336/EEC-EMC

3-BASIC OPERATION OF THE RECTIFIER

The charger floats the battery in a charged state and also supplies the load with power. In the event of
mains failure, the battery will then supply the load with its required power (parallel operation).

With substantially discharged batteries , the rectifier unit operates in a way whereby the charging
current for the batteries is equal to the difference between the nominal current of the rectifier unit and the
load current. When the set output voltage of the rectifier unit has been reached, the unit changes
automatically to constant voltage charging.

It should be possible to switch the charging characteristic from float charging (with lead acid batteries
& Cadmium — Nickel batteries & VRLA batteries) to boost charging.

It should be also possible to switch to an equalize stage. After switching to equalize charge, a timer
automatically switches back to the float charge on expiry of the set time (Variation of the set time should be
adjustable up to 48 hours at least).

4-ENVIRONMENT SPECIFICATIONS

- Operating temperature: 0 to 40°C
Derating 1.25%°C between 40°C and 50°C
- Storage temperature: -10°C to + 70°C
- Relative humidity: up to 90% @ 20°C
- Operating altitude: * No derating up to1000m
* derating by 8% above 1000 m
- Noise: <70 dB
- Cooling: * Natural

* FAN cooling for the power module (optional)
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5 - MECHANICAL SPECIFICATIONS

- Presentation: Sheet steel floor mounted cubical
- External protection: IP 20 as per IEC 529

- Lock: Steel locked door

- Standard color: Grey

6 — MAINS INPUT

- Input voltage: 3ph x 380 V + 10% three phase
- Frequency: 50Hz + 5%
- Power factor : >0.7

* Main voltage monitoring and controlling relays should be available.
* The Relays functions should be as follows: Over/Under voltages - Phases sequence (R,S,T) — Phase failure
(with regeneration) — Asymmetry.

7 - RECTIFIER OUTPUT

- Rectifier 220 VDC (Nominal Voltage):

Float Voltage: 230 V with marginal adjustment + 7% at least

Boost & Equalizing Voltage should have a marginal adjustment of & 7% at least relative to batteries type
(lead acid batteries, Cadmium — Nickel batteries, VRLA batteries)

- Rectifier 110 VDC (Nominal Voltage):

Float Voltage: 120 V with marginal adjustment + 7% at least

Boost & Equalizing Voltage should have a marginal adjustment of + 7% at least relative to batteries type
(lead acid batteries, Cadmium — Nickel batteries, VRLA batteries)

Output operating characteristics (at least IU)

8- CONTROLLER SPECIFICATIONS

The rectifier comprises thyristor-based power electronics, associated with a microcontroller used to pilot the
system, providing alarm signaling and obtaining the appropriate charge for the used battery. This
microcontroller should be able to provide at least the following features:
e Mains monitoring.
Charger output monitoring
High voltage monitoring impulse blocking
Battery low voltage monitoring
Earth fault monitoring (+earth , - earth)
I x R compensation of voltage drop on the battery lead
Programmable automatic charging / Boost charge change over
Programmable automatic charge stage
Indication of operating mode
Possibility of parallel connection with or without coupling diodes
Possibility of monitoring and controlling all parameters through the front panel
Digital ports for external monitoring functions
Manual activation of boost and equalize on the front panel
Boost and equalize can be blocked separately

e ¢ ¢ ©¢ © © © © © © o ©° o
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o Possibility of charging either Pb batteries or NiCd batteries or VRL batteries and on site adjustment
of float, boost and equalize voltages

e Possibility of current limitation adjustment within a load range between low current and 100% of the
unit current.

A full and detailed description of the microcontroller and its features, technical manual (operating,
installation, start-up and maintenance, electrical drawing, functions diagrams, IN/OUTPUT schematics
signals, should be provided with the offer. Hardware and its software accessories (serial adaptor, cables,....)
if applicable.

9- REQUIRED SPARE PARTS

Quantities
Spare parts

220 VDC/ 100A | 220 VDC/50A | 110 VDC/50A

Full set of control boards

(Main & Auxiliary Boards) 4 14 12
Power Module ) 4 3
Front panel 2 2 3

Protection accessories set
(Fuses & Circuit Breakers 4 14 12
where applicable)

Line basic transformer 1 2 2

Set of Output filter
(Capacitor + Choke)

10- TESTS

All required routine and type tests should be performed before shipment, where the manufacturer should
provide an approved and legal certified type test reports as per the applicable standards mentioned in Item
(2). One EDL representative should witness all routine tests for every rectifier and one type test for each
type of rectifiers.

11- GUARANTEED SPARE PARTS AVAILABILITY AND MAINTENANCE

The availability of Spare Parts and Labor should be guaranteed for five years including maintenance,
after qualitative and quantitative receipt of rectifiers.

N.B.: All Bidders shall specify the country of origin of the material.
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12- LIST OF SUBSTATIONS:

Zouk 150 Kv SS

Zouk 220 Kv SS

Baouchrieh SS

Rating (Vpc/A) 220 Vpc/100A 220 Vpc/50A 110 Vpc/50A
4 14 12
Bsalim SS Adma SS Baouchrieh SS
Jamhour SS Aeroport SS Bared SS
Beiteddine SS Batha SS

Choueifat SS

needed

Bsalim SS Deir Nbouh SS
Chebbak SS Ksara 66 kV SS
N of etitical Deir Nbouh SS Laboue SS
Substations Faytroun SS Marjeyoun SS
Hermel SS Ouest SS
Gaz SS Richmaya SS
Jeita SS Taybeh SS
Mreiseh SS Wadi Jilo SS
Sawfar SS
Sibline SS
No. of Rectifiers 4 14 1
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