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CHAPTER-4 SOLAR POWER SYSTEM
AND INSTALLATION
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General Conditions

Scope of Work
The Scope of the Work for the Contractor shall include followings, but not limited to:

(1) Site survey, engineering design, manufacturing, factory test, procurement, marine and inland
transportation to the Project site, installation at the Project site, acceptance test and
commissioning for the Project implementation in due conformity with the Tender Documents.

(2) The Goods for Solar Power System, that is defined as “Photovoltaic (PV) System” shall include
followings at least;

1) Solar Module

2) Mounting Structure

3) Power Conditioner

4) Grid back-up Board

5) Junction Box

6) Storage Battery

7) All necessary cables for the above

(3) The Contractor shall include the interconnection of PV system to 400V underground
distribution lines maintained by Island Development Committee (IDC) in accordance with the
regulation by Maldives Electricity Bureau (MEB).

(4) The Contractor shall furnish appropriate measures to prevent any operational malfunction or
physical damage on the existing diesel engine generators and/or underground distribution
system.

Operating Conditions

The PV system shall be designed to serve emergency load for Multi-purpose building and Island
office in case of natura] disaster. In addition, the system shall upgrade the reliability and quality
of power supply by interconnecting PV system with existing distribution lines.

(1) Ordinary Operating Conditions

1) During the period batteries can be charged;
Generated power at PV system will be supplied for batteries and load inside facilities. In case
there is excess capacity of PV system, reverse power flow to interconnected distribution lines
shall be allowed,

2) During the period batteries are overcharged;

Generated power at PV system will be supplied for load inside facilities. In case there is excess
capacity of PV system, reverse power flow to interconnected distribution lines shall be allowed.

(2) Emergency Operating Conditions

1) During the period PV system can generate power (daytime);
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Generated power at PV system together with discharged power from storage batteries will be
supplied for emergency load inside facilities.

2) During the period PV system cannot generate power (nighttime);
Discharged power from storage batteries will be supplied for emergency load inside facilities.

In addition to the above item (1) and (2), when the battery voltage has reached the deep
discharge voltage, discharged power from storage batteries will not be supplied for emergency
load inside facilities. .

Technical Standard

The Goods to be procured shall be manufactured according to one (or more) of the following
standard:

(1) NEC National Electrical Code

(2) IEC  International Electrotechnical Commission
(3) UL Underwriters’ Laboratories

(4) NS Japan Industrial Standard

(5) JPL  Jet Propulsion Laboratory

(6) CE Communaute’ Europe’ene

Meteorological Conditions

The country belongs to the tropical monsoon zone and is subject to two prevailing strong wind
characteristic of the Indian Ocean, i.e., North-East wind from November to April and South-
West wind from May to October with a lot of rain and thunderstorm. The roof mounted PV
interconnected system shall be designed to operate under following climate conditions.

(1) The monthly average temperature shows little fluctuation with the season, ranging between 28 to
29°C. The maximum operating temperature shall be 35°C.

(2) Monthly mean relative humidity shows little fluctuation with the season, ranging approximately
between 70 — 80%.

(3) Laamu Atoll has relatively high amount of rainfall with an annual total rainfall of around
2000mm. Generally rainfall is most abundant during October and November and least during
February and March. The other months are between 100 — 200mm.

(4) Wind direction is variable in between the monsoon seasons. Maximum wind velocity can be as
high as 45 m/sec(design wind velocity) during the SW monsoon season.
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III.  Technical Specifications for the System Components

All system components shall be procured in accordance with Schedule V Technical
Specifications sheet in Part-II Forms of Tender, Volume-I.
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IV.  Requirement for the Installation and Commissioning Work of the Goods

1. General

The Contractor shall carry out the following works under the Project.

(1) Supply, transportation and delivery of the Goods to each Project site.

(2) Check of the Goods after delivering them to the Project site.

(3) Delivery of the packing list of the Goods to End-user and get their signatures on the packing list.

(4) Installation and commissioning of the PV system interconnected with existing distribution

network.

(5) Acceptance Test of the PV system

(6) Obtaining all the necessary approvals for the PV system by the Employer.

(7) Handover of the PV system to End-user after approval by the Employer.

Work responsibilities of the Contractor and End-User (Island Committee) are shown on the

following Table TS-5-1.

Table TS-5-1: Work demarcation between the Contractor and End-User

Distribution Board in the facility

Work Item Contractor (IslanEdng;ﬁ:rrlittee)
Procurement of PV system o
Transportation of all equipment to the
Project site -
Proper storage and maintenance of
equipment at the Project site during 1]
installation work period
Extension of 3 phase 4 wires, 400V LV
Distribution Cables to the Project site o
Connection of LV Cables to o

2. Inspections and Tests

The Contractor shall take account of following inspections and tests of the Goods at their own

expense.

(1) Factory test

The factory test and inspection of the Goods to be procured under the Project shall be carried
out by the Contractor at manufacturer’s factories and/or proper places to ensure that the Goods

complies with the provisions of the Contract.

Test and inspection items shall consist of the following:

= Quantity inspection
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= Visual inspection
- Dimensions of the equipment and materials
- Any technical inspections to check the conformity with Technical Specification

The Contractor shall provide all necessary test equipment, materials, special tools, consumable
items, etc., for the factory test and inspection.

The Contractor shall submit all the reports of the factory test and inspection to the Employer for
approval with evidential photographs of the Goods at the factory test and inspection.

(2) Pre-shipment inspection

The Contractor shall carry out pre-shipment inspection by internationally recognized inspector
at the port of embarkation. Contents of the inspection shall include quantity, weight, packing,
marking conditions, and any other data concerning the shipment of the Goods. The Contractor
shall submit the inspection report with other necessary shipping documents to request a
payment for all equipment and materials.

Installation of PV system

Layout and sections showing proper orientation and tilt of the PV panels shall be submitted and
approved by the Employer prior to installation with support documentation to maximize output
from the system.

The Contractor shall provide simulating calculations confirming the solar radiation on each
surface plane, yearly generated energy from the PV system. The Contractor shall install kWh
Meters in order to monitor and check the value of generated energy from the PV system.
Minimum requirement for the annual performance of PV system shall be 135 kWh/m?.

All support structures components shall be mounted on the roof without any drilling on the roof
surface. The structures shall be designed to allow the fixing of modules on the support
structures with module tilt angle adjustable. No manual/auto tracking/tilting adjustment device
is necessary.

The Contractor shall provide calculations confirming the design wind force on the support
structure with maximum wind velocity (45 m/sec) can be assured,

Drawings

The Contractor shall submit twe (2) sets of the at least following drawings (but not limited) to
the Employer for approval.
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Table TS-5-2: Submission schedule of all drawings

No. Name of Drawings Date of Submission
| Single line diagram of PV system

2 Equipment layout on the roof

3 Simulated calculation for generated energy

4 Equipment layout inside Electrical Room

5 Detailed Equipment specifications and

Dimensional drawings, catalogues for Not later than thirty (30) days

> Solar Module after awarding the contract
» Junction box
» Power Conditioner
» Transformers
» Grid back-up board
6 » Battery
> Others, if necessary
7 Factory Test/Inspection Report Within seven (7) days after
the Test/Inspection
8 As built drawings At the completion of the
9 Installation completion report installation work

“No.9 Installation completion report” shall have the following description and data.

- Statement that the Goods have been supplied and site installation work and commissioning
has been completed, with the evidence of approval of the Acceptance Test Report.

- Description of the Contractor’s activities up to the completion of the Project, including
actual time schedule,

- Statement that all the documents, drawings and manuals have been supplied with all
records of documentation and correspondence as evidence.

- Statement that clearing of the Project Site has been completed with photographic evidence,
- Completion photographs showing the actual progress of the work.

Technical Transfer

The Contractor shall conduct necessary technical transfer to Island Committee in the Project site
for the purpose of securing proper operation & maintenance of the PV system.

Also it is requested for the Contractor to simulate and submit a report to recognize necessary
annual investment by the Island Committee required for periodical replacement of equipment
(eg. storage battery).

Acceptance Test

The Acceptance Test shall be carried out by the Contractor at the completion of the installation
work of the Goods, in the presence of the all concerned parties and the Employer.

The Acceptance Test shall consist of the following:
- Visual inspection

- Function and Performance test

The visual inspection shall comprise a dimensional and system check, quantity check of the
Goods supplied under the Contract and the check of workmanship according to the approved
drawings.

The function and performance test shall comprise the functional check and confirmation of
performance through the actual operation of the facilities in accordance with the provisions of
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the Contract. The Contractor shall provide, at his own expense, all staff, equipment and
materials, tools including consumable items for the Acceptance Test.

Warranty

The Contractor shall warrant that all Goods have no defect arising from design, manufacturing,
transportation or installation work. The warranty on complete installation shall remain valid for
one (1) year from the date of commissioning,

The Contractor shall arrange one (1) year warranty inspection carried out under the witness of
the End-user and/or the Employer, immediately after one year warranty period is expired. The
inspection will be carried out to check the operating condition of the Equipment and
workmanship of the installation work. When the inspection is completed, the Contractor shall
prepare one-year watranty inspection report. If any defects are found in the inspection, the
following items should be described on the report for the approval by the End-user:

- Contents of countermeasure such as remedy, repair and/or replacement
- Time schedule up to the completion of the countermeasure
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