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1. PV Modules
1.1. General Requirements
- The PV module must qualify the latest edition of any of the following IEC PV module qualification OR
equivalent to BS standards.
- The PV module must qualify to IEC 61730-1 photovoltaic (PV) module safety qualification

1.2. Codes and standards:
° EN 50262 Cable glands for electrical installations
° EN 50380 Datasheet and nameplate information for photovoltaic modules
° EN 60695-1-1 Fire hazard testing
° IEC 60216-1 Electrical insulating materials - Properties of thermal endurance - Part 1:
Ageing procedures and evaluating of test results.

° IEC 60529 Degrees of protection provided by enclosures (IP code)

° IEC 60891 Procedures for temperature and irradiance corrections to measured |-V
characteristics of photovoltaic devices.

° IEC 60904-1 Photovoltaic Device, Part 1: Measurement of Photovoltaic Current-Voltage
Characteristics

° IEC 60904-3 Measurement principles for terrestrial Photovoltaic (PV) solar devices with
reference spectrum irradiance data.

° IEC 60943 Guidance concerning the permissible temperature rise for parts of electrical
equipment, in particular for terminals.

° IEC60990 Methods of measurement of touch current and protective conductor current

° IEC61140 Protection against electric shock - Common aspects for installation and
equipment

° IEC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification

and type approval

° IEC 61345 UV test for Photovoltaic (PV) modules

° IEC 61701 Salt mist corrosion testing of photovoltaic (PV) modules.

° IEC 61730-1 Photovoltaic (PV) module safety qualification - Part 1: Requirements for
construction

° Manufacturing facilities must be certified 1SO9001 and I1SO14001

° CE Certification

The quality management system of PV modules manufacturer shall be certified according to 1SO 9001
and I1SO 14001 by an internationally recognized Certification Authority.

1.3. Requirements for construction and (IEC 61730-2 1 photovoltaic (PV) module safety qualification —
part 2: requirements for Testing)
The PV modules shall be installed according to manufacturer standards and guidelines using only
manufacturer approved components.

Each module must be labelled indicating at a minimum:

Manufacturer

Type

Serial Number

Power rating under STC conditions
Wp + tolerance

Maximum Power Point Current
Maximum Power Point Voltage
Open Circuit Voltage

info@laamu.gov.mv
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2.

Short Circuit Current

PV modules to be used in highly corrosive atmosphere throughout their lifetime and must qualify to
IEC 61701 (photovoltaic (PV) modules — Salt mist corrosion testing)

The total power shall be obtained by streams of PV modules.

PV modules shall be either monocrystalline OR polycrystalline.

PV modules shall be in 1/3-cut cell layout Mono PERC technology.

PV modules shall be PID resistant.

PV modules shall be aluminum framed with hard face covers.

PV module selection shell be made from state of the art of the PV technology with the best
relation space/production as possible.

PV module brand/s should be declared with datasheet and justified.

Stream voltages should be average voltage to avoid losses on low voltage transfer which
increases the length of wiring and not too high to avoid magnetic field production with
relevant thunder shot possibility.

PV modules shall come to the site properly tested and in good packaged to avoid any damage.
PV modules shall be guaranteed for 20 years power performance with not more than 2%
power degradation in first year and 0.55% annual power.

attenuation.

PV modules shall be guaranteed for 10 years against any kind of production defect.

The module framing (if applicable) should be such that it permits secure connection to the mounting
structure, prevents edge damage, and has the longevity to withstand environmental factors for the
duration of the module warranty period.

The module framing and modules shall be compatible with both the roof mount structure, and
compatible with the earthing requirements.

PV Modules shall be provided with 14-12 AWG (2.5mm? - 4mm?) fly leads and a cable length
sufficient for interconnection of modules into strings without any additional wiring. Connectors
shall full fill the requirements of IEC 62852.

Integrated bypass diodes shall be installed in the junction box of every PV module.

Each PV module shall be provided with a unique identification code by the manufacturer as per their
standards.

PV Cable

2.1. General Information
All DC string cables shall be of PV1-F type.

2.2.

All DC cables shall be permanently shaded from UV radiation.

The conductors of the cables shall be made of annealed copper in accordance with IEC 60228 in
flexible UV resistant sheath.

Cable Connections
DC cable connections on string level shall be realized with connectors MC4, TYCO or equivalent of
the same type and same manufacturer.

Connectors shall fulfill the requirements of IEC 62852.

All connectors shall be of the same brand. Connectors which are compatible but not of the same

brand shall be not allowed.

Tel: +960 6800713 =
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3. AC Cables
3.1. General
These specifications define the requirements for multi-core copper conductor, cross linked
polyethylene (XLPE) insulated, and PVC sheathed, 600/1000 Volts, power cables as per the latest IEC
/ BS standards, or other equivalent recognized reputable international standards.

De-rating factors due to temperature, grouping (or bunching), method of installation, nature of
usage, prospective short-circuit etc. shall be taken into consideration. After de-rating, the current
carrying capacity of the cable shall be at least 5% greater than the upstream protection of the
switchgear.

Auxiliary multi-core control cables shall be PVC or XLPE insulated, and PVC sheathed.

3.2. Conductor
Conductors shall be annealed copper stranded conductors complying with IEC 228 or BS 6360, or
other equivalent recognized reputable international standards. Unless otherwise specified XLPE
insulated cable mains and sub-mains shall have full-sized neutral conductors.

4. Mounting Structure
4.1. General Information
The PV module mounting structure shall meet and comply with the requirements of the PV module
manufacturer.

4.2. Materials and Installation Rooftop Type for Consideration
Roof coverings are made of corrugated sheets of standing-seam type or trapezoidal/box type profile.
Roofs are Lysaght Trapezoidal Steel Sheets (0.47mm thick) with the following dimensions, but the
selected systems shall be selected by the Bidders to be flexible enough to adapt to roofs sheets with
potentially different measures:

] s FH2MMm coOver

Figure 18: Typical Trapezoidal Roof Sheet

A clamp type system or specialized system compatible with the trapezoidal roof sheet profiles and
the PV modules supplied shall be used with inbuilt waterproofing mechanisms. The array mounting
superstructure shall be bolted to roof fasteners (which shall be L-feet type).

5. PV Inverters
5.1. General Introduction
The inverters shall be selected and sized by the requirement to ensure a safe and efficient functioning
together with the PV solar system electrical characteristics (among others for the Maximum Power
Point (MPP) range in accordance with the climatic conditions prevailing on the island).

The Bidder shall use On -Grid Inverter concepts.

5.2. Three Phase Inverter
1. The contractor shall supply all necessary on-grid inverters for the correct operation of the system, and

which allow for future expansion of the PV power plant in phases.
2. The council expects the contractor to propose robust, reliable, and low failure rate proven inverters
which can work efficiently for more than 10 years without any major failure in hot and humid
environments.
3. The contractor shall provide details of the following characteristics for each inverter.
i Max input power
ii. Max output power
iii. Efficiency rating

info@laamu.gov.mv
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iv. Protection features

v. Voltage and power ratings
vi. Communication capabilities
vii. Operating parameters

viii. Controls and displays.

ix. Standards and certifications

4. The inverters shall have an efficiency of 97% and above.
5. The inverters shall have an inbuilt DC isolation switch.
6. The inverters shall have surge protection.
7. The inverter must have the capability to monitor.
8. The inverters brands must be from one of the brands.

i ABB

ii. Enphase Energy

iii. Huawei

iv. Fronius International GmbH
v. Ginlong Solis
vi. SMA Solar Technology AG

5.3. Warranty:
1. Inverter must have minimum 5 Years warranty.
2. PV modules used must be warranted by the manufacturer for output wattage, which should not be
less than 90% within the first 10 years and 80% at the end of 20 years.
3. The contractor must be responsible for service warranty at least 1 year from the date of PV panel
commissioning date.
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Form of Bid Security (Bank Guarantee)

WHEREAS, «o.eevverieeeeeteseesseseeseeaesesssssesessneesens [name of Bidder] (hereinafter called “the Bidder”) has submitted his Bid
for the Project no.......... issued by the Ministry of Finance and Treasury on . SRR, (o] ¢
construction of .......cccceeeeevvecnenne ....[name of Contract] (hereinafter caIIed ”the Bld")

KNOW ALL PEOPLE by these presents that We .......ccccovevenincinnnecencinen. [name of Bank] of ......... ....ccccccevevuneenee. [name
of country] having our registered OffiCe at ..o e s (hereinafter
called “the Bank”) are bound unto .......c.ccceeeeverireerencnnne. [name of Purchaser] (hereinafter called “the Purchaser”) in
the sum of *......c.ccoce.e.. . for which payment well and truly to be made to the said Purchaser, the

Bank binds |tself its successors, and assigns by these presents.
SEALED with the Common Seal of the said Bank this ......... day of ..o 20

THE CONDITIONS of this obligation are:

(1) If, after Bid opening, the Bidder withdraws his Bid during the period of Bid validity specified in the Form of
Bid;
or
(2) If the Bidder having been notified of the acceptance of his Bid by the Purchaser during the period of Bid
validity:

(a) fails or refuses to execute the Form of Agreement in accordance with the Instructions to
Bidders, if required; or

(b) fails or refuses to furnish the Performance Security, in accordance with the Instruction to
Bidders; or

(c) does not accept the correction of the Bid Price pursuant to Clause 27,

* The Bidder should insert the amount of the Guarantee in words and figures denominated in Maldivian
Rufiyaa. This figure should be the same as shown in Clause 16.1.7 of the Instructions to Bidders.

we undertake to pay to the Purchaser up to the above amount upon receipt of his first written demand, without
the Purchaser’s having to substantiate his demand, provided that in his demand the Purchaser will note that the
amount claimed by him is due to him owing to the occurrence of one or any of the three conditions, specifying the
occurred condition or conditions.

This Guarantee will remain in force up to and including the date .........ccceceeveuennee. days after the deadline for
submission of bids as such deadline is stated in the Instructions to Bidders or as it may be extended by the
Purchaser, notice of which extension(s) to the Bank is hereby waived. Any demand in respect of this Guarantee
should reach the Bank not later than the above date.

DATE ..o SIGNATURE OF THE BANK
WITNESS .eveveeverriereeerenrenes SEAL

[signature, name, and address]

info@laamu.gov.mv
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To:

WHEREAS ...t [name and address of Supplier] (hereinafter called “the Supplier”) has
undertaken, in pursuance of Contract No. ...... dated ..........ooeiiiiiiiinnl, to execute
................................. [name of Contract and brief description of Works] (hereinafter called “the
Contract”);

AND WHEREAS it has been stipulated by you in the said Contract that the Supplier shall furnish you with a Bank
Guarantee by a recognized bank for the sum specified therein as security for compliance with his obligations in
accordance with the Contract;

AND WHEREAS we have agreed to give the Supplier such a Bank Guarantee;

Now THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the Supplier, up
toatotal of *.................. [amount of Guarantee] ........................... [amount in words], such sum being
payable in the types and proportions of currencies in which the Contract Price is payable, and we undertake to
pay you, upon your first written demand and without cavil or argument, any sum or sums within the limits of
.................. [amount of Guarantee] as aforesaid without your needing to prove or to show grounds or reasons
for your demand for the sum specified therein.

*An amount is to be inserted by the Guarantor, representing the percentage of the Contract
Price specified in the Contract, in Maldivian Rufiyaa.

We hereby waive the necessity of your demanding the said debt from the Supplier before presenting us with the
demand.

We further agree that no change or addition to or other modification of the terms of the Contract or of the Works
to be performed there under or of any of the Contract documents which may be made between you and the
Supplier shall in any way release us from any liability under this Guarantee, and we hereby waive notice of any
such change, addition, or modification.

This Guarantee shall be valid until the date of issue of the Defects Correction Certificate.
SIGNATURE AND SEAL OF THE GUARANTOR .......oviviniiiiiininenn,

Name of Bank ...,

Address ..o
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PREE Himll &vilnks

Form of Bank Guarantee for Advance Payment

Fname & address of Purchaser]
Jfmame of Contract]
dentlenvei:

in accordance with the provisions of the Conditions of Contract, of the above-mentioned Contract, ...
~fname and address of Suppler] (hereinafver called "tha
SupplierT) shall depasit Wth e i e ees e e see e | TR GF PUreRaser] a Banl
duarantee to guarantes his proper and faithful gerformance under the said Clawse of the Contract in an amoun
Fos A T e TR et o S I T o N 1 1 [ 117, | o - ETEeT e

[Bank or Financial institufion), &s instructed by the Supglier, agree unconditienally and lrrevocably o
guarantes &5 primary obligator and not as Swrety merely, the BaymeEnt 0 e e e
fname of Purchaser) on his first demand without whatsoever right of objection on aur part and without his firs
claim to the Supplier, in the amount Nol ercEeding " ... TP [ 1 ¥ 217 1 =]
TR _|rl|'.-1-|:-|..'.l1-|' i m:!rd:_.'

Wwie further agree that no change or additien to or other madification of the terms of the Contract or of YWark
e be pertormed there ender or of any of the Contract documents which may be made bEtweed
.imame of Furchaser] and the Supplier, shall in any way Felease s
trom any lability under this GQuarantees, and we heéreby waive noticeg of any such change, addition, o
moditication.

* Am amount is to b inserted by the Bank or Financial |nsti tuti on representing the amount of
the Advance Payment, in Maldivian Rufivaa,

This duarantee shall remain walid anrd in tell effect trom the dave of the advance payment under the Contrac
WA et sr e e 1T & Purchaser) recelves full regayment of the same amosnt from oh
Supplier.

Yours iy,
SIGMATURE AMD SEAL: oo oo e e e e s s smseems s s e s st s e e e e
FIAME & ADORESYS OF BANK IS TITUTION o e e e




