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1 Qualification Requirements

1.1 Purpose

This document describes the technical requirements for the hybrid power system, of Ogero’ sites across all
Lebanon, including the overall electrical and environmental specifications of the hybrid power system and
the technical specifications of the rectifier system, inverter system, DC power distribution, AC power
distribution, monitoring module, energy storage system, and management system, including integration

with existing backup power system.,
1.2 Scope
The scope contains the following:

1- Solar panels and all associated chassis, equipment and accessories to insure proper installation and
operation.

2- Photovoltaic chargers and all necessary chassis, equipment and accessories to insure proper
installation and operation.

3- Lithium batteries and all necessary chassis, and accessories to insure proper installation and
operation, to replace outdated existing batteries where applicable.

4- Rectifiers and all necessary chassis, and accessories to insure proper installation and operation,, to

replace outdated existing rectifiers where applicable.

Bidder needs to provide Solar panels, a solution to supply continuous 220V AC and -48V DC for
reducing TCO and DG run time on Ogero Sites. Power consumption of OGERO sites varies from site
to site and so is the DG running time and diesel consumption. Vendor is required to propose his solution
to meet the OGERO goal to minimize the TCO with focus to rely on maximum usage of hybrid backup
power system with the following priority: PV panel — Grid — Batteries - Generator. In addition, bidder
needs to provide free cooling system, based on air circulation in the technical rodms and DC air
condition. OGERO will provide list of sites and the tenderer is required to propose his solution on this
information, but the vendor is required to visit all sites to verify all the information provided by Ogero

and propose the solution based on the updated information collected.

1.3 System Equipment Requirement

Participants must provide all components like Power System with its modules including management and
monitoring system, Cooling systems, Inverter (where applicable), solar system, from single OEM or
Vendor shall proof that parts and equipment may be installed and used as integrated system.

The Tenderer shall represent the integration between Offered and Ogero Existing systems.
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2 Requirements for the Hybrid Power System

2.1 Environmental requirements

1.

Ambient Temperature
Operating temperature range: -20°C to 65°C. When the temperature is 50°C to 65°C, the load is deteriorated.

At -20°C, the system can start normally without damage or deterioration.

. Storage and transportation temperature range: -40°C ~ +70°C.

Ambient Humidity

5% to 95%, non-condensing.
Altitude

Altitude range: 0-5000 m. When the altitude ranges from 2000 m to 5000 m, the operating temperature
decreases by 1°C for each 200 m increase.

Acoustic Noise

The system noise should meet the requirements of GR 487, and the noise pressure should be less than or

equal to 65 dB at 1.5 m and 45°C.

2.2 System capacity and interfaces

2.3 Rectifier and inverter subsystem capacity (Where applicable)

1Y)

2)
3

4

5)

6)
7

The system could have modular approach (excluding independent expansion slots) for installing AC-DC
modules, low-voltage DC-DC modules, solar power modules, and DC power distribution modules.

The system shall support a minimum of 16 kW DC output (Rectifier/Solar).

The system shall include 3 or 6 KVA inverter to support 110/220V AC power requirement where applicable
and priced separately.

The system hardware shall support solar connection and expansion (by just adding Solar Modules and
Panels).

The system shall support low-voltage 12/24/36 V DC output {with low-voltage output DC-DC modules).
The system shall support low-voltage 24 V AC output (with low-voltage output DC-AC modules).

It is preferred to integrate new power system with existing legacy power system through cascading feature

where it is requested by Ogero.

2.4 Surge Protection

1)

The AC input end of the system should be configured with level B surge protection (standard lightning

discharge current: 30 kA, 8/20 ps). The system should provide the anti-reverse connection function.

2)

The DC output end should be equipped with a surge protective device (SPD) to withstand impulse current

(10 kA in differential mode and 20 kA in common mode).

2.5 Grounding
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1)  The working ground and protection ground should be clearly marked. The cross-sectional area of the
ground cable should be no less than 10 mm?.
2)  The resistance between shells of power distribution parts and ground nuts and that between all accessible

‘metal components and ground nuts should be 0.1 ohm at most.

2.6 Communication function

1) The system communication module supports Ethernet communication port, HTTPS, SNMP, TCP, and counsel

management in case of emergency.

2.7 Power module
2.8 Rectifier (where applicable)

2.9 Efficiency and power rating

1) When the rated input and load rate ranges from 30% to 80%, the rectifier efficiency must be greater
than or equal to 96%.

2) The highest rectifier efficiency must be greater than 95%.
2.10 Operating Temperature

1)  The rectifier operating temperature ranges from -25°C to +75°C.

2) High-temperature power derating feature: working at full capacity below 55°C. The Bidder is required to
provide the temperature and power output curve.

2.11 Output Power

1) Rated power: Specify the maximum output power of rectifier configured in the system in 4000W/75A.

2.12 Input Power Factor

1)  When the rated voltage input and the output load is 100%, the input power factor of the module must
be greater than or equal to 99%.
2.13 Temperature coefficient

1) Identify the change of output voltage required for each ambient temperature increase of 1°C above
+20°C should not exceed +0.02 %of the output voltage.

2.14 Hot swap
Rectifiers are preferred to be hot swappable in case of modular approach (Tenderer shall provide his
proposal to swap the rectifiers without interruption the service).

2.15 DC output overcurrent and short circuit protection
The module shall be provided with the automatic protection function of overcurrent and short circuit.

After the overcurrent or short circuit fault is eliminated, the module shall be able to automatically
recover to the working state.

2.16 Power-on/off overshoot voltage amplitude
The maximum peak value of the DC output voltage change caused by power-on/off shall not exceed
+5% of the DC output voltage setting.

2.17 Startup time
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1) Startup time (Time from Startup to DC QOutput Voltage Rise to Nominal) The value should be
between 3s and 10s.

2.18 System regulated voltage precision

1) The system regulated voltage precision should be better than -0.6% to 0.6%.

2.19 Noise voltage

1) The peak-to-peak noise voltage at the DC output end of the system in the frequency band from 3.4
kHz to 150 kHz must be less than or equal to 50 mV. The peak-to-peak noise voltage in the 0.15
MHz to 30 MHz frequency band should be less than or equal to 20 mV.

2.20 MPPT Module

23.21

2.3.2.2
2.3.2.3

Photovoltaic Battery Charger

The Tenderer is required to provide the photovoltaic battery charger, that can convert the solar energy
to -48V power system. It should be designed to connect up to 10kWp of Solar for maximum power point
tracking and convert into 48V DC to feed telecom Load and charge the battery together with Existing
Delta rectifier in Delta make SMPS.

This is designed to work in standalone application and the hybrid power applications, such as genset
supply, AC grid, solar or wind energy and fuel cell supply. With the modularity, it can be integrated or
embedded in the power system really easy with monitoring and control with existing rectifier (Delta)
controller for source prioritization and follow battery charge management.

The tenderer shall include all chassis, breakers and accessories needed for installation according to
international standards and best practice requirements.

Specifications

1. The DC conversion efficiency must be greater than 97%.
2. The MPPT tracking accuracy is greater than or equal to 99.8%.

3. The operating temperature ranges from -25°C to +75°C. When the operating temperature is +55°C, the
power is not deteriorated. In such case the output power is greater than or equal to 80% of the rated

capacity.

Operating humidity range: 5% to 95%

Input voltage range: 50VDC to 450VDC, and the nominal input voltage 290VDC.

The output voltage ranges from 42VDC to 58VDC, and the rated voltage 54VDC.

The output power at nominal input is 2500W per unit.

Supports input polarity reverse connection protection.

Uses air-cooled heat dissipation and supports hot swap in case of modular approach.

10. Meets the TUV, CE and CB certifications. Complies with IEC/EN62109-1. EN55022; Class B; ENS.

© © N v o

Solar MPPT charges shall be integrated with the rectifiers and compatible with the controller.
The controller shall manage the energy coming from solar and other sources with the following
priority: Solar, Grid, Batteries, DG.
The MPPT chargers shall have the following specifications:
Telecom grade product
Input

a. Voltage (nominal) 324VDC
b. Voltage Range 50 - 440VDC (operation)
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c. 200 - 440VDC (full power)
d. Max Input Current 16.7A
e. Lightning Protection EN 61000-4-5, 4kV Line-to-Ground / 2kV Line-to-Line

2.3.2.4 Output

Voltage (default) -54.5VDC

. Voltage (adjustable range) -42 to -58VDC

. Output Current 55.05A @ default voltage

Maximum Power @ nominal Input 2500W

Power Density 56.8W/in3

. Static MPPT Efficiency > 99% (CEC Efficiency)
> 99% (European Efficiency)

. Static Voltage Regulation <+ 300mV

. Ripple £200mV

0. Protection EN 61000-4-5, 2kV Line-to-Line

2.3.2.5 User Interface

p. Alarm and Signaling to System Controller
g. Indications

r. Normal Operation

s. Qutput current < 5%

t. Communication Status

2.3.2.6 Mechanical

u. Preferable to fit in the with the rectifier cabinet.

BgoRT SRS

2.3.2.7 Environmental

v. Operating Temperature -40 to +80 °C (40 to +176 °F); De-rating above +55°C (131 °F)
w. Storage Temperature -40 to +80 °C (40 to +176 °F)

x. Altitude 0 to +4000m

y. Related Humidity 0 — 95 % RH non-condensing

z. Acoustic Noise < 58dBA

2.3.2.8 Standards

aa. Safety IEC 62109-1
bb. EMC EN 55032 DC input Class A and DC output Class A

cc. Environment: RoHS
dd. MTBF 400k hours @25°C (77 °F ), Telcordia SR-332

2.21 DC Output Power Management

DC Output Overvoltage and Under Voltage Protection

The overvoltage and under voltage protection thresholds of the DC output can be set by manufacturers
based on user requirements. When the DC output voltage reaches the thresholds, the system should
automatically generate an alarm. The rectifier locks out if overvoltage occurs due to an interpal fault. If
the external overvoltage is less than 63 V, the rectifier is in standby mode. If the external overvoltage is
greater than 63 V for about 500 ms, the rectifier locks out. If the AC power fails, the rectifier exits the
overvoltage lockout status. After the under voltage alarm is cleared, the system automatically recovers.
If an output overvoltage fault occurs on a single rectifier, the rectifier automatically exits, which does
not affect the system.

DC Output Overcurrent and Short Circuit Protection

The system should provide the automatic protection function for overcurrent and short circuit. After the
overcurrent or short circuit fault is rectified, the system can automatically recover to the normal state. A
long term short circuit is allowed. After the fault disappears, the rectifier is restored to a healthy state
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automatically.

Battery Low Voltage Disconnection (BL.VD) (Optional)

If the mains supply fails and the battery voltage is lower than a preset voltage value (38~46V, 43.2V by
default), the power distribution units can automatically power off the secondary loads to protect
batteries. When the output voltage of the mains recovers, batteries and loads are automatically
connected.

Three-Phase Balance

When the site uses three-phase power input, the system should automatically balance the current of
each phase when the three-phase AC input is used, and adjust the power consumption of each phase to
avoid tripping due to single-phase overcurrent.

Intelligent Power Consumption Management

1- The power system should provide intelligent load management. It can accurately measure the
output of each circuit breaker without using any other device. The branch detection precision is
1%, which is easy to manage and control.

2- The intelligent circuit breaker integrated in the power system works with the NMS to implement
software-defined circuit breaker capacity, function, and authorization, control of a single load,
power consumption measurement, and differentiated power backup for a single load.

Precise Backup Power Management

The power system with the NMS shall provide intelligent load management to allocate the battery
capacity based on the battery SOC and load power consumption. The power system can back up power
at a certain time, based on the load priority. Secondary loads are disconnected first to improve the
power backup duration of primary loads.

Locks Diesel Generator Optimal Load Rate

The system can dynamically adjust the battery charge current to ensure that the D.G. operates at the
optimal load rate of 80%, improving fuel efficiency and reducing fuel consumption.

Safety
Insulation Resistance

When the ambient temperature is 15°C to 35°C, the humidity is 90% RH, and the DC testing voltage is
500 V, the insulation resistance between the AC circuit to ground, DC circuit to output circuit, and
between the AC circuit and DC circuit should not be less than 10 mega ohms.

Insulating Strength

1- The AC circuit to the protection ground should be able to withstand the sine wave AC voltage of
50 Hz and 1500 V or equivalent 2121 V DC peak voltage for 1 minute without breakdown or
arcing. The leakage current is less than 30 mA.

2- The AC circuit to the DC circuit should be able to withstand the sine wave AC voltage of 50 Hz
and 3000 V or equivalent 4242 V DC peak voltage for 1 minute without breakdown or arcing. The
leakage current is less than 30 mA.

3- The DC output to the shell should be able to withstand the sine wave AC voltage of 50 Hz and 700
V or equivalent 1000 V DC peak voltage for 1 minute without breakdown or arcing. The leakage
current is less than 30 mA.

3 Solar Power System
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3.1 PV Module

The minimum power generated by PV modules should be greater than 530Wp, for approximate
panel dimensions (2000mm x 1000mm x 35mm). With efficiency greater than 20.4% based on a
cell temperature of +25°C.

Panels shall generate close to 90% or more of the original rated capacity after 25 years.

The mean time between failures (MTBF) of PV modules shall be greater than 25 years.

Operating temperature range:-40°C to +75°C.

The power error of PV modules ranges from 0 to +5%.

The maximum voltage of the solar panel system is greater than or equal to 1000 VDC (IEC).

PV modules shall withstand wind loads greater than 2400 Pa and snow loads greater than 5400 Pa.

PV module shall have multiple layers of polyolefin protection and good moisture-proof and
insulation performance.

PV modules shall be equipped with antitheft screws which can be removed only using professional
tools.

10- Solar panels shall comply with related international recommendations and standards TUV, ISO,

IEC and CE,
3.2 PV Structure

1- PV modules support for small and medium sites shall be low based on the roof, which in many
cases is sloped structure with red tiles. The supplier shall take into consideration the needed
structure and equipment for PV panel installation on such surface or on a flat roof.

2- The PV structure supporters shall withstand the wind speed of 30m/s.

3- The support material shall be treated with anti-corrosion materials to last for 25 years.

4- If the site deems the need to have a high structure, the supplier shall provide the required material
for high structure and to be solid enough to guarantee the stability of the structure, and shall
guarantee its strength and stability and approval from a structure engineer.

5- The PV structure shall be protected against lightning according to international recommendation

and standards (EN 62305-3).

3.3 Junction Box

The junction box is an enclosure where all PV strings of any PV array are electrically connected
and where protection devices can be located. A junction box consists of input, output terminals and
a ground bar. Multiple junction boxes shall be installed based on the number or PV modules.

The protection level of junction box shall be IP67
Sustain a temperature range from -30°C to +55°C.
Equipped with Surge Protective Device (SPD) with minimum 10A or more of through current.

One DC output, with SPD to protect the inverter from an overcurrent, with the max through-current
of the output port greater than or equal to 60A.

DC surge protective devices SPD protect DC voltage systems against surge voltage shall comply
with IEC 61643-11 and EN 50539-11.

4 Energy storage subsystem

4.1 Overall Requirements for Storage Batteries
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The charge/discharge efficiency of the battery is not lower than 94%.

The cycle number of lithium battery should be greater than 5000 cycles @80% DOD 35°C.
The lithium battery shall be minimum of 100Ah per unit.

The nominal voltage of the lithium battery shall be 48V DC.

The lithium battery shall support 19 inch rack installation.

The dimension of battery (100Ah) is preferable not to exceed 3U height.

The lithium battery design life shall be no less than 15 years.

4.2 Requirements of Battery Material and Cell

1-
2-

¥
3=

The battery shall be of lithium-iron based (LiFePO4).
The lithium battery cell shall be prismatic cell.

The connections among lithium battery cells shall be laser welding to ensure long-term and stable
connection and better heat dissipation.

4.3 Direct Ventilation Application

The lithium battery shall support direct ventilation application under the environment conditions
of:

Controllable environment protection: Indoor environments where the temperature and humidity are
controllable (including rooms where people live);

Optional: Outdoor environment with protective equipment: indoor environment in which the
temperature and humidity are not controlled and outdoor environment in which only simple
shielding measures (such as awnings on or underground) are taken and the humidity occasionally
reaches 100%:;

4.4 Battery Hybrid Use

1-

2-

The tenderer shall inform if the lithium battery would support working together with lead-acid
battery or old lithium battery in one system without impact from bias current or cross current which
will greatly reduce the battery life. Noting that when a new lithium battery is used together with a
lead-acid battery or an old lithium battery in one system, the two types of battery shall be able to
charge simultaneously, and the lithium battery shall have the priority to discharge to the minimum
possible percentage discharged.

The discharge sequence can be set for different batteries when in parallel with Lead acid battery.

4.5 Intelligent Current Limiting Protection

1~

2-

The lithium battery shall be able to protect itself under long time overcurrent and keep working
under short-time overcurrent.

When the current is over the limit value, it shall be able to adjust its own voltage to limit its current
first to overcome short time overcurrent and shut down itself under long time overcurrent, and
recover itself when the overcurrent is eliminated.

4.6 Battery Parallel Ability

1-

-

The maximum capacity of a single lithium battery shall be no less than 4.8kW for 100AH Batteries
and 7.2kWh for 150AH batteries.

The capacity of batteries in parallel shall expand without derating. The maximum output power of
batteries in parallel shall be N*4.8kW/7.2kW (N is the number of batteries connected in parallel
working in one power system).
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4.7 Battery Fast Charging Performance

1-  The lithium battery shall have the capability to be charged with constant current charge @ 0-100%
SOC, with charge current no less than 60 to 70% of the capacity, knowing that the recommended
charging current is 30 to 40%.

2- The batteries shall be fully charged within two hours for 100Ah or three hours for 150Ah (85%
DOD) etc.

3- At an ambient temperature of 30°C, the battery must be able to be charged at 0.8 C and discharged
at 0.4C in continuous cycle.

4.8 57V Constant Output

The system must support —57 V DC constant voltage output.

4.9 Intelligent Fast Charging

The battery charge current must be able to be adjusted based on the temperature of the energy control

compartment or battery compartment to avoid breakdown due to high temperature.
4.10 Self-Adaptation Prevent Battery Over-discharge

Based on the percentage of the battery capacity in the rated capacity during fully charged, over-discharge

shall be avoided under the same DOD conditions.

4.11 Battery Support Remote Management

Battery support remote management, SOC and SOH are visible on the remote network management system.
4.12 Battery Anti-Theft (Optional)

2.3.2.9 Displacement Lock (Optional)
The battery shall have lock anti-theft function. When the lock inside the battery detects that the battery is
out of its position (Stolen), it will disable the battery from charging and discharging.

Additionally, if displacement happens a buzzer might be used to as sound alert.

2.3.2.10 GPS base (Optional)
The battery might have GPS tracking function for tracking the position of stolen battery. The GPS function
shall be optional for the battery. When the battery is stolen, the built-in communication module and SIM
card periodically send the location information to the network management system through the mobile

networks to trace the stolen battery.

4.13 Fireproof Design

1- The battery shall not catch fire or explode to ensure the safety application in telecom sites.

2-  All used material must be fire-retardant.

4.14 Battery Data Storage

1- The lithium battery shall be able to store at least 10,000 historical alarms and store all the
parameters of the failure time so that the abnormal data can be tracked easily.
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2- The information of lithium battery shall be stored at suitable time intervals and must last for at least
60 days.

4.15 Battery Basic Requirements

1- Model, brand & country of origin (for battery, cell & BMS) shall be mentioned on the battery.
2- The lithium battery shall have two dry contacts.

3~ The lithium battery shall support activation through: battery power port and manual button.
4- The lithium battery shall be maintained from its front side.

5- The lithium battery shall have emergency power button.

6- The battery shall have Run Indicator, Fault Indicator, Charge Indicator, Discharge Indicator and
SOC Indicator.

7- The battery shall have at least 4 SOC indicator values. Each value indicates an increment of 25%
SOC.
8- The battery should have communication port.

9- The lithium battery shall support setting software address without DIP switch.

4.16 EMC Compliance & Certification

1- The EMC compliance of the lithium battery shall be Class B.
2- The lithium battery shall pass UL certification.

4.17 Delivery Qualification

The delivery quantity of lithium battery used in telecom sites or equivalent applications, shall be no
less than 1GWh. This aims to guarantee that the lithium battery has been mature applied in telecom
industry or equivalent and is suitable to complicated telecom scenarios.

5 NMS

I-  The system should support and integrate with existing intelligent O&M. The status of each device,
including the grid status (such as the grid energy yield and grid power supply quality), power
system, energy storage system (such as the battery SOC, SOH, and backup time), fuel tank,
temperature control system, and load, is digitally displayed on the network management system
(NMS), improving O&M efficiency and site reliability.

2~ The system can analyze the power supply and battery configurations at the current site. By
analyzing the rectifiers, battery strings, and DC loads at the site, the system can identify whether
the rectifiers and batteries are under-configured and provide the recommended power and battery

capacities.

5.1 The system is able to provide, but not limited to, the following:

1- Live Monitoring: Power and Network monitoring with real-time web notifications, Live map
with dynamic clustering, Live Event timeline, Event watch lists allowing NOC to focus on a
chosen group of events, Instant search on any site or location, Single site view with real-time
network, power and environmental readings, Site watch showing real-time evolution for site
readings, Dynamic site diagram for power components, Live network diagram for all devices &
Sensors.

2- Connectivity: Real-time connection to any SNMP controller or IP-based IoT device, distributed
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live-reading architecture, designed to support thousands of sites, Scheduled Log collection from
any SNMP or ftp-based controller or sensor, Firmware tracking for connected IoT devices.

3- NMS Configuration: Direct access to device configuration portal and device log, Users and
permissions management from platform administration interface, Centralized Reading library with
dynamic mapping to live readings, Event builder allowing to build complex event from different
live data sources.

4- Solution Explorer: Site explorer with custom filters, Site Card showing summary for each site
and configured solution, Site sheet showing all IoT, network and power components, History
timeline for all site related changes (IoT devices, power configuration, associated modules), Site
export (complete network or selected subset of sites).

5- Asset Management: Site builder wizard allowing to create a site and all its related components,
Instant modification for any site property directly from sheets with instant history, Built-in audit
module allowing to warn users about missing or wrong site configurations, Custom Site tags, Batch
import for sites and power modules.

6- Solution Configuration:

. Assets configuration: network devices, power solutions, Power modules.
. Operation configuration: geographies, operational Clusters.
. Contract configuration: site priorities, solution configurations, contractual KPIs (grid, load, fuel).
7- Network, Energy and fuel Analytics: [interactive dashboard] Works on single-site or global
solution levels.

5.2 Battery remote management

The network management system manages the battery SOC (State of Charge) and SOH (State of
Health) and reports the real-time battery SOC and SOH status. The battery capacity is calculated based on
the current integration. Over discharge is avoided in the later period of battery use, which prolongs the
battery lifespan.

5.3 Network-Wide Site Monitoring

The network management system (NMS) must support monitoring of sites on the entire network. It
must analyze the energy efficiency of the entire network based on live conditions, and provide
optimization suggestions. The monitoring must be also supported though a mobile App.

5.4 Energy Efficiency Management

The network management system {NMS) manages the energy efficiency of the hybrid power system:

1- Displays the fuel consumption and power consumption information of sites and provides the
energy efficiency and fuel consumption indicators.

2- Displays the fuel consumption per kWh and show on grid and DG hybrid scenarios, identifies top
sites to be modernized, and analyzes factors that affect KPIs to implement precise energy saving
modernization.

5.5 Intelligent Fault Diagnosis

The network management system (NMS) must support intelligent fault diagnosis, providing top various
root causes for site breakdown, improving maintenance efficiency by 90%, reducing unnecessary site
visits and maintenance costs.

5.6 Additional Requirements: (Optional)

A complete set of solutions including management software of electronic locks, and cameras must be
provided.

1- The electronic lock supports the mobile app and password unlocking. Unlocking records are
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automatically uploaded to the management system.

The management system must support other site systems, CCTV, alarms and sensors. Associated
alarms can be set on the management system. When an associated alarm is triggered, cameras
automatically take snapshots and upload intruder photos.

5.7 Mobile APP Management (Optional)

The management system must support app management based on mobile phones and tablets. You can
view site alarms and KPI reports through the management system app to meet O&M requirements anytime
and anywhere,

6 DC Air-condition Specifications

10-
11-
12-
13-
14-
15-
16-

Standalone System designed for heavy usage of telecom applications.

Ability to operate for 24 hours.

No inverters are needed.

Variable speeds and capacities. Multiple can work in Parallel

Heat pump unit for cooling and heating and offer a stable operation during heating and cooling.
Quiet operation (indoor unit) and no jerk start up sounds.

DC48AC should reduce power supply/generation cost and battery requirements.
Should not put extra load on power supply as not to cause electricity fluctuations.
Use environment friendly refrigerant gas R410A.

Ability to be used with telecom rectifiers without any threat to telecom loads.
Should work at low voltages without any problems.

Anti-corrosion treatment.

Washable filters.

Digital wireless remote control.

Nominal power 48 VDC.

Power DC Range 46-58VDC

17- Cooling Capacity: As required for each site (120000r 18000BTU/hr).

7 Free cooling Unit

1- Free cooling unit is a compact free cooling system, specially designed to control the internal
environment of telecom rooms and shelters.

2- Ttis usually used to remove the excess of heat from sensitive equipment where the temperature
should be maintained within acceptabie thresholds for maximum availability and performance.

3- The unit shall be easily retrofit in existing sites for energy savings purposes. The twin box shall be
installed in the telecom rooms with existing A/C units, and integrate the control of the Unit to
control all climatic conditions within the technical room. It shall work on 48VDC power Supply.

4- The controller of the hybrid system will monitor the internal Temperature and controls the A/C
units accordingly.

5- If an A/C unit fails or is not sufficient additional unit should engage automatically. The related
status should be reflected on LEDs & LCD & the related output alarm contact energized.

6- If the internal temperature reaches the high temperature alarm set point, an alarm shall be generated

thru the NMS. The free cooling fan (turbine) will start at full RPM and the dampers opened. The
alarm will be cleared when the temperature is lower than the set point.
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7- The Controller monitors the external and internal temperature and controls the A/C Units and DC
Fan (turbine) & dampers accordingly, and gives the order to start the A/C if the internal
temperature and humidity are higher than the limit set on the controller.

8 BoQ:
BoQ
Items Quantities jUnit Price |Total Price
Supply and Install PV Panels (including all necessary
accessories and chassies required for installation) Wp 265000
Supply and install PV Modules chassis Includind all
needed Accessories. Each 55
Supply and Install PV charger units including all
needed accessories. W 375000
Supply and install Free cooling Unit (twin parts) Fach 55
Supply and install DC HVAC 900 BTU Including all
needed accessories. Each 55
Supply and install Lithium battary 100 AH including all
needed accessories. Each 20
Supply and Install Lithium battary 200 AH including all
needed accessories. Each 10

Supply and install Set of fully equipped rectifier of

200A Capacity at 48VDC Each 2
Supply and install Set of of fully equipped rectifier of
300A Capacity at 48VDC Each 2
Supply and install Set of of fully equipped rectifier of
600A Capacity at 48VDC Each 2

f Total Price ﬁ] [_—_____:___:]

Needed Accessories: includes all needed equipment and elements, for instance chassis, cables, breakers, etc. to grant
complete installation of required products and systems according to standards and best practices.

Compliance List

Hybrid Backup Power System

Non- Alternative

Requirement Complied Complied Solution

The Compliance list shall include every point of the requirements, to inform whether it is Compliant fully

or partially, or Non-Compliant and propose alternative solution if available.
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