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1 Scope of Supply of Plant and Services

1.1 General

The aim of the present tender is to provide ice making plant to be powered by photovoltaic solar (PV) systems together with Lithium-ion battery systems on the 4 islands as summarized in the table below.

	Island
	Ice Machine Plant in Capacity (Tons / kW)

	D07 Landhoo
	15T/day - 80 kW

	N01 Buruni
	5T/day - 30 kW

	N03 Madifushi
	15T/day - 80 kW

	N02 Vilufushi
	                     15T/day - 80 kW


Table 2‑ AUTONUM  \* Arabic : Summary of the Ice Plant Capacity 
1.2 Scope of work

The scope of supply, works and services shall cover, but not limited to the following:

· Assessment of the site and site characteristics.

· Environmental Impact Assessment (EIA) Report (To be approved by EPA – Maldives),
· implement Environment Management Plan (EMP) provided in section 9 of this document during project implementation,
· development, detailed design, engineering (including equipment specifications), coordination of sub bidders, permitting, procurement, manufacturing, factory testing, supply of all equipment (also including spare parts, consumable, special tools and handling equipment, etc.), transport to site, storage on site, erection, construction, commissioning and performance testing of the systems.
· works and services related to preparation, civil, mechanical, electrical, instrumentation and control (I&C) and communication works including all required equipment for the execution of these works and services,
· providing security on site during construction as per insurance requirements and the security technical specifications of the Employer and per all applicable codes and standards
· training of personnel according to Employer´s Requirements
· occupational health, safety and environment for construction and operation of the plant
The Contractor shall be responsible for detailed design, engineering and building of the overall system, consisting of:

· Flake Ice making plants, suitable for seawater type with storage system.  
It is the sole responsibility of the Bidder to design, engineer and plan all related work and installations, buildings, sub-systems, elements, system facilities, equipment, services, including system hardware and software.

The Contractor shall collect and investigate all basic data which are needed for a proper design, planning and engineering. This includes, but is not limited to: 

· conduct site visits and basic evaluation needed for a proper design and engineering 

· soil investigations in case buildings, ground mounted structures or foundations shall be built.

· survey related to the grid upgrade works which include but not limited to cable routes from proposed PV plant site to Ice making Plant in each Island, condition assessment of low voltage distribution boxes, LV distribution boards in Power house, LV distribution boards in substations, MV distribution network (where applicable) etc.

The Contractor is responsible for import, transport, storage and handling of any equipment and material needed for installation and implementation of services.

The Contractor shall provide complete engineering data, calculations, drawings, reports, manuals for Employers review, approval and records.

The Contractor is responsible for the construction and implementation of the systems according to the design approved by the Employer. This includes, but is not limited to:

· Flake Ice making plants, suitable for seawater type with storage system.

· Integration of the systems into the existing AC distribution panel. 

· Buildings

· Other works
The Bidder shall include in its scope all facilities and equipment necessary for the generation of power from the system and all works and services including workshop and store equipment, special tools and handling equipment, spare parts, consumables, etc. necessary for complete, safe, reliable, and efficient operation and preventive and corrective maintenance of the system. 
The scope includes also works not explicitly stated in Section 6 or elsewhere in the tender documents but which are reasonably required for the installation and operation of the systems according to good engineering practice. 

All deliveries and works shall meet or exceed applicable requirements set forth by the latest edition of the following international and national codes and standards. In addition, all local rules and regulations shall be strictly adhered in all respects.

· ISO/IEC
· EN
· ISA (International Society of Automation)
· IEEE
· ITU (International Telecommunication Union)
· Maldives local regulations
No claims for extras will be considered in respect of failure by the Bidder to comply with any of the above.
Reputable manufacturers shall manufacture new equipment, which shall be subject to Employer’s review and approval. Used, reconditioned or salvaged equipment or material shall not be allowed. All equipment used in connection with the project shall be of proven design for the intended use of the equipment. As a general principle, the latest, commercially proven, most modern and up-to-date technologies will be selected and licensing terms agreed with the objective of maximizing value to the Employer. 

All parts of the plant shall be suitable in every respect for continuous operation at maximum efficiency as well as part loads and minimum load, under consideration of the climatic conditions peculiar to the site and environmental restrictions.
The Bidder shall apply a well-established component classification and identification system. The international SI system of units shall be used for design, drawings, diagrams, instruments, etc. 

Project language is English. This applies also to any kind of documents, drawings, manuals, etc. 

The individual islands are described in detail in Chapter 2. Any specification which is not provided in Chapter 2 but needed for a proper design, engineering, implementation, O&M services and any related work shall be investigated by the Bidder.
Disclaimer: Source of all satellite pictures shown in this Tender is Google Earth.
1.3 Solar Powered Ice making Plant Site Specifications 

1.3.1 General

The following section describes the specific island and its site conditions. 

The Bidder is responsible for its own investigations to establish sufficient and accurate information for the design of the Plant. The Contractor shall visit the proposed sites and shall ascertain the nature and location thereof and all conditions which may affect design/layout of the solar powered ice making plant, design of grid upgrade works and the project costs.

The Bidder shall make its own assessment of any and all of the information provided in this Bid and collect own information. Neither the Employer nor any representative or advisor is responsible for the accuracy or completeness of any such information.
1.3.2 Logistic

The Contractor is free to choose the seaport of entrance. There are three of these seaports. Upon arrival at one of these ports the Contractor shall take care of the clearance. However, Employer shall provide the relevant supporting documents to the Contractor. After clearance it is the Contractor’s obligation to continue delivery up to the final destination at the respective islands.
The map of each island and area for design, supply, installation and commissioning of Ice making plant is given below. Additionally the area where PV solar plant of appropriate capacity is planned to set up in separate tender for proving electricity to the Ice making plant is also marked in the map for information and necessary activity required by the contactor of Ice making plant under this tender for successful commissioning of the Ice making plant .
1.3.3 Ice making plant Site Locations

1.3.3.1 D07 Landhoo Island

The island of Landhoo is located in the Noonu Atoll. The general data of the island is shown in the following table:

	Island code, name
	D07– Landhoo

	Atoll name
	Noonu

	Utility 
	FENAKA

	GPS coordinates
	05°52′44″N 73°28′04″E

	Inhabitants (approx.)
	700

	Harbour type
	Harbour


Table 2‑ AUTONUM  \* Arabic  :D07 - Island identification and general data
A map of the island is given in the next Figure.
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Figure 1: D07 - Map of the island
The Figure below shows the selected sites for the Ice making plant and PV power plant installation and the estimated required area. 
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Figure 2 Ice making plant and PV power plant sitting & connection to distribution grid. 
The Contractor shall however be responsible of checking the suitability of the sites and optimize the design of the ice making plant on the available area, the electrical characteristics of its system and optimizing its performance.
1.3.3.2 N01 Buruni Island

The island of Buruni is located in Thaa Atoll. The general data of the island is shown in the following table:
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Figure 3 Ice making plant and PV power plant sitting & connection to distribution grid. 
The Contractor shall however be responsible of checking the suitability of the sites and optimize the design of the ice making plant on the available area, the electrical characteristics of its system and optimizing its performance
1.3.3.3 N03 Madifushi Island

The island of Madifushi is located in the Thaa Atoll. The general data of the island is shown in the following table:

	Island code, name
	N03– Madifushi

	Atoll name
	Noonu

	Utility 
	Fenaka

	GPS coordinates
	02°21′20″N 73°21′10″E

	Inhabitants (approx.)
	800

	Harbour type
	Harbour


Table 2‑ AUTONUM  \* Arabic : N03 - Island identification and general data
A map of the island is given in the next Figure. 
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Figure 4: N03- Map of Madifushi island

The Figure below shows the selected sites for the Ice making plant and PV power plant installation and the estimated required area. 
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Figure 5: Ice making plant and PV power plant sitting & connection to distribution grid.
The Contractor shall however be responsible of checking the suitability of the sites and optimize the design of the ice making plant on the available area, the electrical characteristics of its system and optimizing its performance

1.3.3.4 N02 Vilufushi Island

The island of Vilufushi is located in the Thaa Atoll. The general data of the island is shown in the following table:

	Island code, name
	N02 - Vilufushi

	Atoll name
	Thaa

	Utility 
	FENAKA

	GPS coordinates
	2°30'14.07" N  73°18'32.55" E

	Inhabitants (approx.)
	1,200

	Harbour type
	Harbour, 80x350m


Table 2‑ AUTONUM  \* Arabic : N02 - Island identification and general data
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Figure 6: N02 - Map of the island
The Figure below shows the selected sites for the Ice making plant and PV power plant installation and the estimated required area. 
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Figure 7: Ice making plant and PV power plant sitting & connection to distribution grid. 
The Contractor shall however be responsible of checking the suitability of the sites and optimize the design of the ice making plant on the available area, the electrical characteristics of its system and optimizing its performance.
2 Specifications
2.1 General

The following sections describe the general requirements for design, manufacturing, installation, testing and commissioning of all components related to the ice making plants.

Beside all the component specific documentation to be delivered, the Bidder shall also provide at least:

· For minimum technical requirements, Section 4, “Data Sheets”.

· A general Layout showing the overall design of the Ice making plant including auxiliary systems .A two-dimensional drawing in PDF format is required.

· A general Single Line Diagram (SLD) 
2.2 Ice Making Plant

2.2.1 General conditions

Sea water flake ice machine shall produce ice from sea-water
2.2.2 Technical specifications

· It should have continuous ice flake output
· Heavy duty stainless steel construction SS 304 for all the contact surfaces including storage bin
· Noiseless operation
· Water connection (British standard pipe thread)•Flake ice thickness- 1.8 to 2.5 mm
· Over loading protection / water shortage auto detection   
· Alarm for over loading and water shortage

· Automatic power off during water shortage
· Ice Storage Room Capacity up to 30 Tonnes (1 unit) and 15 Tonnes (3 units) with stainless steel or polyethylene interior for easy cleaning and should resist scratches and scuffs from ice scoops
· Storage bin base drain tub should rotates at 360⁰ radius to allow ease-of-connection with any floor water drain position should have PUF insulation 
· Power Supply three phase 400-230 Volts, 50 Hz
· It should meet ENERGY STAR requirements and provide proof of certification 
· The  compressor  shall  be  open  type  or  hermetic  type,  mechanically  or  thermally  sealed. The assembled refrigeration system shall be completely dehydrated and charged with the amount of refrigerant and oil necessary for operation. 
· Ice machines using chlorofluorocarbons (CFCs) ozone depleting refrigerant gases are not acceptable.  Preferably ozone depletion potential (ODP) Zero and Global Warming Potential (GWP) low Refrigerant should be used 
· Supplied and installed at specified location in Maldives.
2.3 Civil and Mechanical requirements

2.3.1 General

The design, execution and performance of civil and mechanical works shall follow the requirements laid down in the Maldives National Building Code 2008 and subsequently released compliance documents (e.g. Approved Document for Maldives Building Code Structure Clause B1 and Durability Clause B2), which shall be state of the art, functional and complete in all parts. Acceptable solution or verification method described in a compliance document is automatically deemed to comply with the Code.

Other alternative ways of design can be used, provided these can be demonstrated to the satisfaction of the regulating agency as meeting the required performance standards stipulated in the Building Code. These other methods are alternative solutions and need to be approved by the regulating agencies before a building consent can be issued based on the alternative solution.

2.3.2 Applicable Standards

The latest editions of the British Standards as per Approved Document for Maldives Building Code Structure Clause B1 and Durability Clause B2 are valid for the construction of structures. The list does not claim to be complete but serves as a minimum framework for all works.

2.3.3 Earthworks

2.3.3.1 General

The design and execution of the earth works shall be state of the art, functional and complete in all parts. The site investigation shall be carried out in accordance with BS 5930-2015; Code of Practice for Ground Investigations and BS 1377; Method of Test for Soil for Civil Employing Purposes.

This specification applies to all earth and rockwork required for the construction of buildings, any types of structure and burying service lines in the ground as well as to excavation works in connection with pavement, roadwork and landscaping as far as earthwork is concerned and deals with the handling and disposal of the materials to be re-used or taken to soil dumps on or off site.

The Bidder shall satisfy himself as to the on-site conditions on the site including the nature of the strata to be excavated, obstructions, etc.

Generally, shelter, foundations, slabs and other structures shall be founded on form bearing strata by means that all excavation work for foundations shall meet the requirements of structural analysis based on the results obtained from the soil investigation and of the available information.

Excavation shall be done to the required dimensions including required working spaces and shall be finished according to the specified lines and slopes. All necessary precautions shall be taken to cause the minimum possible alteration or disturbance to the material lying under and adjacent to the excavation final lines.

Excavations below ground-water level must be approved by the Employer and kept water-free. Contractor solely shall assume the full responsibility for both shoring and strutting of excavations and for dewatering operations.

The fill materials used are to be examined and approved. Excavated materials can be used if they can be compacted to the specified / required densities in a reasonable length of time. It shall be free of highly plastic clays, of all materials subject to decay, decomposition or dissolution, and of cinders or other materials which will corrode installed materials.

Compaction below foundations is to be performed with approved equipment, properly adjusted for the type of excavation to be compacted and the fill material to be used. After placement, even distribution, and correct adjustment of the moisture content of the fill material, it is to be compacted to at least 95 % Proctor compaction density. If the specified density cannot be achieved the material shall be excavated and disposed of as unsuitable material.

If applicable the backfilled or reinstated areas shall be protected against washouts or erosion by a layer of rip rap and the Contractor is also responsible to provide adequate flood prevention measures in and around the area of all installed facilities. The used materials must be weather- and water-proof and must not suffer any ill effects through the action of seawater.

The earthworks shall also include all landscaping works as required.

2.3.3.2 Execution (Assembling, Installation)

All execution works shall be in accordance with the specification. 

The works shall be excavated either by hand or by use of excavating plant and tools accepted by the Employer.

Excavation by hand is required mandatory close to existing installations (if any) and/or underground services.

The Bidder shall carry out all kind of earth and rockwork for the following works as defined hereafter (where applicable): 

· Clearing and grubbing
· Excavation of top soil
· Open cut excavation including shoring and dewatering as required
· Backfilling
· Safety precaution during earthwork
· Grading
· Replacement of material
· Trench excavation for service lines
· Embankments and erosion protection
· Landscaping
2.3.3.3 Safety Precaution

The Bidder shall be responsible for all necessary safety measures.

Proper strutting, sheeting and bracing, including re-arrangement of the installations when necessary, stabilization and protection of slopes, methods of excavation to reduce risks of slides shall be Bidders responsibility. The additional moving of soil resulting from such damages shall not be considered as additional work.

2.3.3.4 Protection of Existing Utilities and Services

During construction, the Contractor shall provide all protection for existing utilities and services as required for construction operations.

In addition to the requirements specified herein, the Bidder shall comply with the following requirements.

Use all necessary precautionary and protective measures required to maintain existing utilities, services and appurtenances that shall be kept in operation. In particular, the Bidder shall take adequate measures to prevent undermining of utilities and services presently in services.

Protect existing or new utilities and services where required by the Bidders operations and/or as required by the Employer. The Bidder shall be responsible for bracing and supporting utilities and services to prevent settlement, displacement or damage.

2.3.3.5 Dust Control

The Contractor shall use all means necessary to control dust on the construction site.

Surfaces shall be regularly watered to prevent dust becoming a nuisance for the public and interfering with the proper execution of the works. Waste oil is not permitted for the use as dust control.

2.3.4 Foundations 

2.3.4.1 General

Foundation works shall be performed so as to ensure the bearing of all loads without detriment for and damage to the structures. The Bidder shall choose up to date methods and equipment in accordance with relevant internationally recognized standards. 

2.3.4.2 Civil Design

The design and engineering shall be state of the art in accordance with all relevant codes and standards, functional and complete in all aspects. 

2.3.4.3 Design Criteria for Layout, Arrangement, Drawings, Execution

2.3.4.4 Foundations

Design of foundations shall meet with the safe loading requirements and in line with the relevant international standards. Depth of foundations shall be according to design criteria of sub-structures. 

Contractor shall bear all costs for any soil improvement.

2.3.4.5 Shop Drawings

The Bidder shall prepare and submit for the Employer for approval, shop drawings showing in detail, profiles, sections, jointing, cast-in items, reinforcing, anchorage and fastenings to be employed in this work. The Bidder shall be fully responsible for the design of any supplementary steel reinforcement required to withstand handling and erection stresses. This reinforcement shall be clearly indicated on the shop drawings.

Approval of shop drawings shall not relieve the Bidder of responsibility or liability for structural failures of fastening devices supplied by him or for damage of any kind during handling and erection.

2.3.5 Specifications for concrete structures

All buildings, equipment and material used must withstand environment with high humidity, salinity and temperature over the power plant life time.

This specification refers to exposure class ‘Aggressive, with Chlorides and Sulphates’ which is applicable to any structure exposed to occasional spray or splash from seawater or discharge water and any structure in the ground or in contact with the ground up to 0.5 m above ground elevation.

Materials (cement, aggregates, water, admixtures etc.) and mix design shall be selected in order to withstand the exposure class for the lifetime of the plant.

2.3.5.1 Materials

Concrete constituent materials shall mean the materials which are used in the concrete mix, as specified in this chapter or as other​wise agreed in writing. The materials shall be obtained from approved sources known to produce the required quality and with no adverse effect on the dura​bility of the con​crete. 

The Con​tractor shall obtain the approval of Employer in writing for all materials before they are brought to site. To obtain the appro​val of a proposed material, the Contractor shall submit a fully documented request stating:

· type of material; 
· for which mix it is intended to be used;
· to which part of the specification it refers;
· name and address of source, manufacturer, and supplier;
· representative samples;
· reference list for similar application;
· relevant test results;
The samples will be kept for reference for the duration of the project. The test results shall include the outcome of the tests spec​ified in this chapter. Where more than one test has been per​formed, the results shall be presented as average, minimum and maxi​mum values. 

Employer has the right at any time to withdraw approvals and/or to reject any material if the subsequent production test values deviate from the approved pre-test values, or if in their opin​ion the material does not meet the objec​tive of the works. Employer shall have access to all sources of supply and to trans​port and storage facilities for the purpose of inspec​tion and sampl​ing.

2.3.5.2 Design and Pretesting of Mix

The Contractor shall select constituent materials and design his concrete mix in compliance with the environmental conditions. He shall through the specified sampling and testing, including the specified documentation from trial mixing and production trials, demonstrate that he has fulfilled these requirements.

The documentation shall be submitted to the Employer for appro​val in adequate time before the planned start of concrete pro​duction for permanent works. No concrete shall be placed in the permanent works until the pretesting has been completed, docu​mented, submitted, and accepted in writing by the Employer. However, for blinding lay​ers pretesting shall be limited to documentation of materials and compressive strength.

The pre-tested and approved mix design shall not be changed without prior written approval from the Employer. However, the approved admixture dos​age may be changed +-25% as required to ensure con​sistent con​crete prop​erties, without prior approval, but always subject to the condition that the total amount of admixture shall be within the limits recommended by the manufac​turer and within limits documented by pre-testing to give an acceptable quality.

The Contractor shall keep written records for all materials used in the works, to show that they have been tested and found in conformity. This applies also to any ready-mix supply. The Contractor shall furthermore keep records of the production quality control.

2.3.5.3 Concreting Workmanship

2.3.5.3.1 Planning and Documentation
Before any concreting is allowed to proceed, the following shall have been fully documented by the Contractor, found compliant, and accepted by the Employer, all in accord​ance with relevant chap​ters of this specification:

· concrete materials and pretesting of concrete production;
· a specific method statement with a comprehensive planning documentation for each casting;
· inspection of excavations, construction joints, water stops, forms, reinforcement and embedded items;
· Contractor's notice confirming that the above has been completed and that he intends to cast the concrete.
2.3.5.3.2 Placing and Compaction

Concrete shall be delivered as close to its final place of deposit as practically possible, as quickly as possible, and always within the time limits and the temperature limits specified.

All handling of the fresh concrete into its final place of deposit shall be completed as quickly as possible and always before the initial set, by methods which will prevent segregation and loss of ingredients and in a manner which will assure that the required quality of concrete is maintained. ACI 304R cl 5.1 (General Considerations) shall apply unless otherwise stated or implied in this specification.

Concrete shall not be allowed to drop into place from a height of more than 1 meter, and dropping concrete shall not be disturbed in its vertical fall by hitting reinforcement, etc, which may cause segregation. Where necessary to limit drop heights or to avoid segregation, placing shall be by means of trunks, chutes, buckets, hoppers, etc. ACI 304R cl 5.4 (Placing) shall apply unless otherwise stated or implied in this specification.

Pumping, if used, shall be controlled so that segregation does not occur in the discharged concrete, and the loss of slump shall be within pre-determined limits.

At no time shall the fresh concrete be in contact with aluminium or aluminium alloys.

All equipment which is used in handling fresh concrete shall be kept clean and free of hardened concrete. Under no circumstances shall spilled concrete or hardened concrete be allowed to enter into the permanent works.

Compaction shall be performed to ensure that the concrete becomes a dense, homogeneous mass, completely filling the form and surrounding the reinforcement, thus achieving the desired strength, appearance, and durability.

Concreting shall not take place during rain or during storms, or until rainwater and dust has been removed from the form after such events.

2.3.5.3.3 Making good of Defects

While certain casting defects may occur in spite of all precautions, the Contractor shall do his best to minimize such defects, and he shall adjust his methods if the number, size or type of defects in the opinion of the Employer gives reasonable cause for concern.

All defects after casting shall be recorded by the Contractor and brought to the attention of the Employer before any making good is carried out.

The making good shall comply with the following minimum requirements which are intended for normally occurring defects of limited and acceptable extent. 

Any defect which in the opinion of the Employer is frequent or large or unusual, including any defect which is not covered by this specification shall be subject to a specific procedure to be pro​posed by the Contractor for the Employer's acceptance.

Repairs will be accepted only if they can bring the structure to the quality level of a well build new structure. If this cannot be achieved and documented, the faulty work shall be replaced.

If it is found that a significant amount of voids, cavities, honeycombs, etc, is concealed behind a surface skin of laitance or mortar, then the Contractor shall expose the full extent of the defects by sweep-blasting or by a similar method to the approval of the Employer.

2.3.5.3.4 Temperature during hardening

The maximum temperature in the concrete during hardening shall not exceed 55°, unless the contractor can document to the satisfaction of the Employer that a higher temperature will have no detrimental effects on the strength and durability (crack-width due restraint forces) of the structure. The documentation shall take into account that higher temperatures may cause larger pores and lower durability in the concrete.

The Con​tractor shall always minimize thermal cracking by proper planning of the work and by taking pre​cautions to minimize temperature differences. Thermal cracks are likely to develop in mass​ive structures (smallest dimension more than 0.5 m) and structures with restrained move​ment in the hardening phase (e.g. wall/slab) unless adequate measures are taken. 

The particular amendment to the standard specification may state specific limits to the acceptability of cracks in certain structures; the Contractor shall take all necessary precautions to comply with such specified limits, including but not limited to precautions mentioned in the following guidelines.

The Contractor's planning and methods for temperature monitoring and control shall be submitted as a part of the relevant method statement. It shall be revised if expe​rience on site shows that the adopted methods do not lead to the desired results. 

Any crack which occurs in spite of the planning shall be injected to the satisfaction of the Employer, or other measures shall be taken if in the opin​ion of the Employer they are needed to achieve an acceptable and compliant structure.
2.3.5.3.5 Protection against Evaporation

Concrete shall always be protected against evaporation during harden​ing. Particular care must be exercised to implement the curing at the earliest possible stage during periods of high temperature, low relative humidity, or strong winds which alone or in combination can cause extremely rapid drying-out.

Curing shall be performed for a period of not less than 14 days. The Contractor shall keep a log record with starting and completion dates plus dates of all specified curing operations.

2.3.5.3.6 Construction Joints

Construction joints are the joints between different pours. Such joints shall be pre-planned and kept to the minimum for the execution of the work, and they shall take into account struc​tural requirements as well as requirements to appearance. Keys or other details may be specified in the particular amendments to the specifica​tion or in the drawings, and shall always take priority over the requirements specified in this section.

Joints which are not shown on the drawings but which are con​sidered desirable for practical rea​sons shall be proposed by the Contractor for the Engineer's approval.

If kickers are used at wall or column bases, it must be ensured that the concrete in the kickers are compacted and cured in accordance with this specification. Kickers at walls shall be poured in one go with the base slab.

The alignment of joints shall generally be straight, horizontal or verti​cal, parallel or perpendicular to adjoining parts of the structure.

Vertical joint faces shall have a formed surface; horizontal joint faces shall be level and flat. 

Reinforcement shall continue across joints.

2.3.6 Protection of Concrete 

Protection of concrete as specified in this chapter shall mean blinding’s, membranes, coating systems, etc., which shall be applied for the purpose of protecting the finished concrete structure against exposure to action or substances which may cause deteri​oration of concrete and/or corrosion of reinforce​ment.

2.3.6.1 Protection on Concrete Structures in Contact with the Ground

Foundations and concrete structures in contact with the ground shall have a protection on all earth-covered faces of the underground part as follows:

All sides and any earth-covered top of such structures shall be protected by a bituminous coating system con​sist​ing of:

· a penetrating bituminous primer applied in one coat;
· a high build bituminous coating with a content of fibres, applied in minimum three coats;
The total dry film thick​ness of the coating shall be not less than 1.0 mm.

The bottom side of the structure shall be protected by a pre​formed membrane. Tanking may be provided by a flexible self-adhesive impervious composite sheeting of a total thickness not less than 1.5 mm consisting of a sheet not less than 0.3 mm thick of three layer cross-lami​nated high density poly-ethylene, and a rubber-bitumen com​pound. 

All preparation, priming, ancillary materials, accessories, details and workmanship for the appli​cation shall be in strict accordance with the manu​facturer's recommendations.

The overlap between the membrane under the structure and the coating on verti​cal faces shall be detailed by the Contractor to the satisfac​tion of the Employer, making sure that all faces remain protected.

The bottom-protection membrane (on the blinding concrete) shall be protected by a concrete overlay and shall be laid on a concrete blinding and protected by a concrete overlay of minimum 50 mm thickness.

2.3.6.2 Protection on Concrete Structures above Ground

Sea-walls and similar shore-line structures directly facing the sea shall be considered as being in a splash zone even if they are stand​ing on the shore above the high-water level. Where such structures are exposed to spray from the surf, it may be necess​ary to treat them as splash zone in their full height.

Splash zones and tidal zones of structures standing in the sea shall be coated from 2 m below lowest low-water level and to the top of the splash zone. The extent of the splash zone shall be defined in the design drawings but shall generally not be less than 4 m above mean sea level. Higher levels may be relevant where the structure is exposed to surf, large waves and/ or large tidal variations.

The coating shall effectively seal the con​crete from ingress of chlorides and sul​phates and it shall have adequate flexi​bility to follow temperature movements on exposed faces without crack​ing. The coating shall be durable and resistant to warm saline sea-water, wave action, and UV exposure; the coating should be easy to repair and re-apply and must be available in light col​ours. 

The successful perform​ance of the complete coating system shall be docu​mented on basis of similar applica​tions in marine structures under simi​lar cli​matic condi​tions. The guaranteed mini​mum ser​vice life shall be at least 15 years.

The system shall at least be equal to an epoxy-polyurethane sys​tem (solvent free epoxy base coat followed by polyurethane top​ping). It shall always be obtained from a well reputed manufac​turer with a fully docu​mented record from similar applications, and it must have documented test results to show that it is effective in stopping chloride ingress. The work for an epoxy-polyurethane system shall as a minimum include:

· sweep-blasted of the concrete surface to remove any loosely adhering matter;
· making good of casting defects after the sweep blasting;
· apply levelling layer of approved cementitious material;
· apply primer/sealer if recommended by the manufacturer, followed by minimum three applications of high-build layers to a minimum total dry film thickness of 350 microns, or a thickness as stated in the manufacturer's guarantee;
2.3.7 Structural Steel Work 

2.3.7.1 Material
The steel qualities for the individual construction elements are to be chosen in accordance with UBC, chapter 22, structural steel. The steel quality is to be verified by the manufacturer's certificate.

Other types of steel may only be used after thorough tests of the technological properties and acceptance by the Employer.

2.3.7.2 Workmanship

2.3.7.2.1 Drawings

All necessary drawings for the manufacture and erection must be prepared in accordance to the general time schedule and approved prior to commencement of work.

The shop drawings shall clearly indicate all different items with respect to the erection work.

A separate material recognition list shall be prepared for each building.

The item numbers in these lists must be identical to those shown in the shop drawings.

2.3.7.2.2 Design and Construction

Buildings and structures must be designed for seismic loads. SBC shall be followed.

Compatibility of dimensions and setting-out data of steelwork shall be verified by the Contractor before fabrication of steelwork commences.

All joints and connections are to be made by welding or by means of screws.

The tolerances for the steel structure must be in accordance with those for the other parts of the building. 

Attention must be given to the effects of temperature fluctuation on the steel structure.

The Contractor shall make all necessary expansion joints. Movement shall be made possible by providing double columns.

The Contractor shall allow for deformation due to permanent loads and the process and sequence of fabrication, erection and construction such that the completed steelwork is within the specified tolerances.

Braces (wind braces and gable walls) which resist live loads and assure stability of the building are to be used for buildings.

Connection design shall provide adequate access for welding and inspection during fabrication. The profile of the joint shall enable satisfactory non-destructive testing to be carried out.

Special attention is drawn to the deflection limitations of the steel structures.

The maximum deflection of trusses, floor beams and girders may not exceed 1/300 of the span. For trusses the deflection due to dead load may be compensated by super elevation. The maximum deflection of rafters and spars must be less than 1/400 of the span. 

The design loads for buildings are to be taken from SBC and AISC standards. 

A velocity of 45 m/sec is to be assumed for calculation of wind loads.

Additional to wind loads a vertical live load for roofs is to be calculated with 1 kN/m2. Live loads for flat roofs have to be chosen according to the purpose of use.

2.3.7.2.3 Erection Program

Before starting the execution of the works, the Contractor shall furnish a detailed programme according to the general time schedule. Each month the Contractor shall provide a progress report in duplicate to the Employer, indicating the progress of work.

The Contractor shall be solely responsible for the accuracy of all relevant dimensions of the structure.

2.3.7.2.4 Manufacturer’s Instruction

All work at site, i.e. handling, storage and erection shall be carried out strictly in accordance with the manufacturer’s instructions and recommendations.

2.3.8 Brickwork

2.3.8.1 Materials

Clay bricks and blocks, calcium silicate bricks and concrete bricks and blocks shall comply with the relevant requirements of BS 3921, BS 187, BS EN 772-2, BS EN 772-3 and BS EN 771-3 respectively. The dimensions of special bricks shall comply with BS 4729.

Clay bricks and blocks, calcium silicate bricks and concrete bricks and blocks shall comply with the relevant requirements of BS 3921, BS 187, BS EN 772-2, BS EN 772-3 and BS EN 771-3 respectively. The dimensions of special bricks shall comply with BS 4729.

The Contractor shall supply the brick samples of each type to be used together with the test certificates for crushing strength through the independent laboratory to the Employer for his approval. The crushing test shall be fulfilled according BS EN 772-2. Separate samples of each type of block taken at random from loads delivered shall be deposited for approval by the Employer. The Employer will reject any load or part load which would be determined below the required strength, uncured, under or over the required size, damage or to have any other defect which may consider detrimental to the work concerned.

Bricks and blocks shall where practicable be grooved or keyed where they are to receive plastering or rendering.

2.3.8.2 Workmanship

Unless otherwise specified, brick and blockwork walls shall be constructed in accordance with the recommendations of BS EN 1996.

Prior to the laying of any facing brickwork, sample panels 900 mm by 600 mm of each facing brick shall be built using mortars made with different fine aggregates, white or coloured cements, or colouring agents as directed by the Employer. When the required ingredients for the mortar have been determined and approved by the Employer they shall be used for all mortar for facing brickwork and the appropriate test panel shall be retained for reference and shall represent the standard to which all facing brickwork shall conform.

Reinforcement has to be applied in accordance with static requirements, fire rating etc.

Lugs galvanized mild steel butterfly type shall be provided at all junctions between block walls and reinforced concrete columns. These lugs are to be cast into reinforced concrete columns and built into ends of exterior wall panels. They shall be spaced vertically not exceeding 450 mm.

2.3.8.3 Mortar for brickwork and blockwork

Cement shall be ordinary Portland cement. Lime shall be hydrated high calcium lime or hydrated semi-hydraulic lime to BS EN 459-1. Sand shall be clean natural sand free from clay or clay film over the grains or shall be crushed natural stone of approved quality.

Both sand and crushed stone shall be to BS EN 13139. Water used for mixing mortar shall be from the same source as water used for concrete.

Lime mortar shall be used for brickwork and blockwork above the ground level damp proof course unless otherwise specified or ordered by the Employer. Such mortar shall consist of cement, lime and sand in the proportions of 1:1:6 unless otherwise specified or ordered by the Employer.

Cement and lime shall be stored at the site in a perfectly dry structure and all consignments shall be used in order of delivery. Cement and lime affected by dampness shall not be used in the works.

Vertical damp proof courses shall be approved at all door and window reveals and shall comply with BS 8215.

Contractor shall also make provision for pocket chases etc. for electrical and other installations.

Mortar shall be mixed and used in accordance with clauses 2.1.2 (3) of BS EN 1996-2 including PD 6697 (recommendation for the design of masonry structures to BS EN 1996-1 and BS EN 1996-2).

Where approved by the Employer, plasticizers or proprietary masonry cements may be used as an alternative to lime in the mortar. In this case the proportions of the mix shall be based upon the manufacturer's instructions but shall be to the Employer's approval.

All engineering brickwork and brickwork below damp proof course level shall be built using cement mortar.

2.3.8.4 Joints in brickwork and blockwork

Joints shall be broken accurately and the thickness of bed joints shall be not greater than 12 mm and not less than 9 mm.

Facing brickwork shall be finished with weathered joints 3 mm deep formed before the mortar has set.

Brickwork or blockwork for internal surfaces which are not to be rendered or plastered shall be fair faced with a flush joint made as work proceeds.

Joints in brickwork or blockwork which is to be rendered or plastered shall be raked out to a depth of 5 to 10 mm.

Separation joints shall be formed by inserting approved joint filler 10 mm thick. 4 weeks after the bricks have been laid the filler shall be raked out to a depth of 20 mm and the joints shall be pointed with mortar.

2.3.9 Painting

Subject of this specification are external paints on plaster and concrete as well as internal paints on plaster, concrete, gypsum and metal.

2.3.9.1 Materials

All materials are to be delivered to the site in original barrels. At the latest after the drying none of the paints or coats used shall cause any odour nuisance. For control purposes the individual paints are to be different in shade as far as oil-and varnish-paints are concerned.

External paint on plaster areas:

This paint is to be carried out with plastic dispersion. It is to be capable of breathing, shall be rain-tight and completely resistant against exhaust gases of any kind. The paint is to consist of a prime coat and a finish coat. According to the suction capacity of the base, thinning with water of up to 50 % is allowed. 

As far as the finish coat is concerned, the thinning is limited to 10 % however.

External paint on concrete:

This paint is to be conducted with concrete scumble glaze. It is to be capable of breathing, shall be lightfast, weather resistant and hardened against exhaust gases of any kind. The surface of this paint is to be glazing. The paint consists of a prime coat with undiluted colour and a finish coat with the same colour. The drying times between the individual paints are to be strictly adhered to.

Internal paint on plaster areas:

This paint is to be conducted with plastic dispersion. It is to be capable of breathing, shall be lightfast and wash-resistant. The paint consists of a prime coat, the so-called impregnation base, thinned up to 30 % according to the suction capacity of the base. This paint is not to rest glossy (bright) on the surface.

The second paint also consists of dispersion, however, thinned up to 10 % only. The third paint is to be thinned up to 5 % only.

Internal paint on concrete:

This paint is to be carried out exactly in the same manner as external paint on concrete. Special attention shall be paid that the finish concrete surface shall be either semi glossy or mat to avoid any reflection caused by the lighting system.

Paint on metal:

The paint on metal consists of three coats, i.e. a prime coat by twofold application of protection against corrosion according to specification. Holes, cracks etc. are to be levelled with suitable sealing material. Onto the prime coat a rubbing varnish paint of impact resisting rubbing varnish is to be applied. After the drying of the rubbing varnish the finish varnish coat is to be applied with silky lustre varnish. Structural steelwork is to be painted according to specification sections above.

2.3.9.2 Workmanship

For the respective paints sufficiently big samples with at least three gradations of colour are to be mixed.

The base is to be cleaned of all contaminations, influencing the paint and its adhesion capacity respectively. Loose plaster and damages respectively are to be removed or to be repaired with the same material. For repairs of plaster gypsum is to be used by no means.

The repaired surface is to be in accordance with the original surface; no application points are to show. The surfaces to be painted are to be absolutely dry, formwork lube residues are to be removed from concrete surfaces and to be pre-treated respectively so as to guarantee a perfect adhesion of the paint without spotting. Dispersion paints are to be applied with a lambskin roller, at places of difficult access suitable brushes are to be used. The paints are to be applied in such a manner that the painted surface appears as uniform surface without application points, strips, brush streaks, splashes etc. Separation lines between paints of different colours as well as delimitation lines are to be sharp and clean.

Painting works outside are to be carried out at the most favourable weather-conditions prevailing for the respective kind of paint. No painting works are to take place if the temperature of the base or the surrounding air is above 50°C. 

The temperature limits indicated are to be adjusted correspondingly when using special materials. The paints are to be applied in such a manner that they appear as uniform surface without application points, strips, brush streaks, splashes etc. 

Separation lines in the paint as well as delimitation lines are to be sharp and clean. In addition to the visual check on the paints pine hole check and dry film thickness shall be required by using appropriate equipment to conform the continuity of the painting and also the thickness of the coating.

After the completion of the paint the ground and body colours used, the method of rust removal, as well as year and time of the paint (from ... to ...) are to be indicated at an easily visible place with varnish paint of corresponding hiding power and durability.

Because of excellent readability the text is to be written in sufficiently big letters and numbers. The examination of the paints is conducted according to the following method:

· Degree of rust removal
· Thickness of the prime and finish coats
· Overall dry layer
· Non-porous state
· Observance of the working conditions
· Observance of intermediate and final drying times
Wings of doors and gates are to be treated in horizontal position. All surfaces, objects, fittings etc. which are subjected to the danger of contamination or damages are to be covered or otherwise protected according to the circumstances. Paints not in compliance with the specification are to be removed; these surfaces are to be coated again with the corresponding paint.

2.3.10 Water Proofing

The waterproofing of the usable areas for the roof shall be guaranteed for 10 years for material, workmanship and other liabilities which may be caused by leaks/failure of the system. The guarantee provided by the Bidder shall be supported by manufacturers guarantee for the same period.

2.3.11 Ladder Access to Roofs

For tall buildings and roofs, permanent access ladders of corrosion resistant aluminium material shall be securely attached and mounted to the walls of the respective buildings. The lowest rung of any permanent ladder shall be 3m above the ground to prevent unauthorised access to the roofs. Further moveable aluminium ladders shall be provided for access to the 3m rung.

For standard single story buildings and low roofs permanent access ladders are not required and simple moveable aluminium ladders of sufficient length shall suffice. All moveable ladders shall be kept locked in the plant rooms.
2.4 Earthing

2.4.1 General requirements 

The bonding of equipment should prevent dangerous voltage differentials arising between metallic equipment during fault conditions, and provide alternative conduction paths to power cables should ground surges from nearby lightning strikes arise.

The main earth point for the system shall be a systems earth electrode, as specified in Section 3.9.2. It shall be located directly below each array structure.

The earth electrode shall be the common point for the casings of all balance of system components, and the array structure. 

The risk of lightning strikes varies according to location. However, for all site locations the following basic guidelines will apply, as the electrical distribution is contained within one building.

For some sites additional lightning protection circuits may be required (see Section 3.10 Lightning Protection), but it is anticipated that for the current system configurations all within one building that no additional protection will be required.
2.4.2 Earth electrode

Two types of earth electrode are suitable:

· Spike earths
· Multiple spike earths (trench earth)
Bare copper or bare galvanised steel, in stranded, strip or rod form are satisfactory earth materials in non-aggressive soils. Because galvanised ferrous materials corrode sacrificially to copper, galvanised iron and steel electrodes should not be buried in close proximity to bare copper. In aggressive soils only galvanised steel earth rods should be used. The down conductors shall be connected to copper or galvanised/stainless earth spikes of minimum length 1200mm. 
The spikes shall be driven vertically into the ground till buried to a depth of at least 0.3 m. If necessary, several spikes shall be interconnected as a trench earth to achieve the required resistance.
10mm2 shall be used as earth straps to bind components to the earth electrode, No loops shall be created to avoid inductive voltage. PE cable will be wired jointly with the positive and negative unipolar cable. Under no circumstances shall connection points, bolts, screws, etc. used for bonding or earthing be utilised for any other purpose. It will be responsibility of the Bidder to supply and fit earth terminals or clamps on equipment that must be earthed where these are not provided.

2.4.3 Equipment Earthing and Bonding

All metal equipment and casings shall be bonded together, as they are inter-connected by the power cables. The bonding shall be made using copper conductors of 10mm2 minimum. A separate conductor shall be used specifically for that purpose.

The resistance requirement in between enclosures shall be less than 1 ohm. The resistance measured against ground shall be less than 1 ohm.

The design shall base on international standards and codes like IEC or specific Maldivian standards and codes. The specific standards applicable for earthing requirements are: 

IEC 60364-5-54 Electrical installations of buildings Part 5-54 Selection and erection of electrical equipment - Earthing arrangements, protective conductors and protective bonding conductors

2.4.4 Labelling, safety signs and notices

All labelling and signage must be in English. All notices, labels or signs shall be durable and not removable except by determined and deliberate action. The inscriptions shall be legible and indelible. All custom signage to be ABS plastic silk-screened quality, indelible and shall be easily noticeable.

Where possible, standard approved symbolic safety signage is to be used. All DB labels shall be professional quality signage.
In addition to the standard electrical labels required in terms of British DTI standards regarding electrical installations, the following signs are required:
	Locations
	Sign number
	Example design

	· Main DB
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2.4.5 Noise and Radio Interference

The systems offered shall be designed, supplied and installed to minimise audible noise. The maximum allowable residual sound level is 50 dB LAeq for all electronic equipment. This requirement does not apply to the Diesel Generators.

The systems shall be screened from emitting electromagnetic interference.

No equipment may generate any radio interference with other equipment or systems and all equipment shall be suppressed to prevent interference of commercial radio and TV reception. The equipment and methods used in determining the acceptable levels of radio interference shall be as specified in IEC CISPR 22.6
2.4.6 Documentation

The bid documentation shall describe the full system functionality, main system components, performance and parameters (data sheets), connection of existing equipment, redundancy principles.
2.4.6.1 Documentation to be submitted with Bid

The Bidder must complete all forms given in Section 4 - Bidding Forms of the Bidding Document for the Hybrid Power Plant. All of them shall be submitted electronically as PDF, Excel or Word-file. Technical data sheets should be supplemented by additional descriptions, explanations, drawings and all other information necessary for a clear understanding of the bid to enable the Employer to undertake the necessary assessment, evaluation and verification of the technical and performance features of the bid.

In any case major deviations are discouraged and Employer reserves the right to reject any bid as noncompliant in his sole discretion.

The Bidder shall include the interface documents in his bid.

The Bidder shall include a list of his sub-contractors.

The Bidder shall submit a record of the executed projects in the power sector within the last 5 years.

The Bidder shall include the civil design criteria in his bid consisting of but not limited to corrosion protection plan, load bearing capacities of roads and bridges for truck traffic. The Bidder shall prepare a binding description of included furniture, equipment, appliances and the like together with the respective type of quality.
2.4.6.2 Documentation to be submitted after contract award

The following describes the minimum scope of information, documents, drawings, etc. to be submitted by the successful Bidder to the Employer after award of contract during the design and engineering phase and during site construction of the Ice making plant. The Employer reserves the right to request from the successful Bidder such additional information, drawings, documents, etc. as may be reasonably required for proper understanding and definition of the design and engineering of the project.

The successful Bidder shall provide four (4) copies of all drawings and documentation to be submitted by him. For the as-built documentation a well-organized electronic file including an Excel based table of contents, two (2) copies (plus electronic copy) shall be provided. All information with respect to connection points and interfaces between the Plant and the grid, and any other interface as well as for the entire PV Hybrid plant itself shall be included. The number of copies or the final content may be amended as may otherwise be required by the provisions of the Contract or as may otherwise be reasonably required by the Employer.

Bi-monthly status reports shall be provided by the successful bidder. Any revision of the project implementation schedule shall not be delivered later than seven (7) days after such revision.

2.4.6.3 Documentation to be submitted during detail design

The following documents shall be submitted as a minimum by the successful Bidder to the Employer within a maximum of two (2) months after the date of contract award:

· Detail design reports of all systems, buildings, and structures.
· The Bidder shall hand-in his method statements for construction methods

· General arrangement and layout drawings

· Project documents (data sheets, specifications, drawings) for major systems and components including system description of the main systems

· Single line diagrams

· Calculations and layouts for grounding, earthing, lightning protection, surge prevention

· Cable list and cable size calculation

· Soil resistivity measurement

· Detailed layout drawings not limited to architectural, structural and electrical drawings.

· Report of the design loads and load bearing capacities buildings and structures

· Underground / aboveground ducts and cable arrangement drawings (civil and electrical)

· Quality assurance philosophy

· Information about corrosion protection for steel structures

· Operation and maintenance philosophy

· Emergency Response Plan

· HSE plan

2.4.6.4  Final Documentation

Before the final acceptance of Ice Making plant the Contractor shall deliver to the Employer the final documentation, both in digital and hard copies (2x). The final documentation for the Ice making plant shall be prepared as per the relevant IEC standard.

For the Ice making plant the final documentation shall comprise at least the following:

· All As-built drawings (civil, mechanical, electrical) but not limited to:

· SLD’s

· Wirings & cables
· Cable list

· Substructure and module mounting details

· main distribution panel drawings

· Data sheets of installed components

· Warranties of installed components

· O&M manuals

· Site safety procedures

· HSE procedure and plan

· Test protocols

· Performed studies and tests

· Mechanical completion documents (not limited to):

· Data sheets and manuals of components and equipment

· Serial number of inverters, transformers, combiner boxes, etc.

· Flash list of installed modules

· Acceptance protocols

· Calibration protocols

· Factory Acceptance Test Reports for all mechanical and electrical equipment

· Acceptance protocols between Contractor and Subcontractor

· Commissioning protocols

· Provisional Acceptance Certificate

2.5 Training Program

The Bidder is required to provide training at manufacturer’s site for two persons from each Ice making plant and two staff from FENAKA Head Office (total 10 persons). In addition local staff should be given training on operation and maintenance during construction at island level.

The training shall take one week on the manufacturer’s premises plus one week on the 4 construction sites for each team separate. Training materials shall be provided prior to the training to PMU.
All living, accommodation, food, transport expenses of the trainees during the period of training/study tour including airfares, incidental expenses, medical expenses, medical insurances etc. will be covered by the Contractor including pocket allowance of US$100/day/person for training abroad. 

The goal of the training and qualification program is to ensure that the Ice making plant’s personnel acquire and maintain the combination of knowledge and demonstrated skills to full fill their responsibilities. Likewise, the Employer will acquire the knowledge required to full fill his responsibilities as plant owner during operation. This will reasonably assure that the plant is operated safely and efficiently, while also ensuring its long-term economic success.
The trained persons must subscribe in a list and sign, how many hours they have attended the training.

Every attendant must receive a training documentation/handbook, where the training subjects are documented in detail.

During implementation the Contractor shall train the Employers personnel. The training shall be split in a practical and a theoretical part.

For the practical part, the staff to be trained shall be involved in the building process of the power plant, in order to understand the overall system.

The practical part shall consist of 7 training days with a 2 hours session each day.

The theoretical part shall be 5 days with a 2 hours session each day.
The Bidder shall be flexible enough to adapt the content of the training to the state of knowledge of the attendees 
The training shall comprise but not be limited to the following:
· Technical basics and components of Ice Making Plant.
· Norms and standards
· Health, Safety, and Environmental (HSE), First Aid
· Plant room daily work
· Operation of  Ice Making Plant 
· Monitoring of Ice Making Plant Access to the monitoring system
· Fault detection
· Action plan after fault detection
· Preventive maintenance
· Supervision and managing of corrective maintenance
· Performance of first level corrective maintenance, such as the replacement of spare parts and / or spare inverters
· Spare parts logistic and usage
· Plant documentation
· Communication with suppliers
· Managing of insurance claims
2.6 O&M Requirements during the one year Defect Liability period

2.6.1 Plant operation and control 

Bidder shall provide O&M support services (no daily operation of the plant is required). The operation and control system of the plant system should not be limited to registration of data, but should comprise functions for assessment and interpretation of operating conditions in particular in order to allow for remote diagnosis of errors.

Bidder shall perform a minimum quarterly periodic maintenance services and service reports
Bidder may sub-contract the performance of parts or all of the services, subject to the approval of the Employer and on the basis that the Bidder remains fully liable for the performance of the sub- contracted obligations.

Moreover, Bidder shall liaise with the original equipment manufacturer to identify changes in the recommendations for the monitoring and maintenance of the equipment that constitutes the plant.
2.6.2 Preventive maintenance requirements

The maintenance of the plant shall be based on the following operation, dispatching, and other requirements:

· Maintenance activities for the plant affecting the production output shall take place outside the peak load periods, i.e. during the period of low ice demand and low electricity requirements conditions (morning/ evening/ at night).
· Maintenance of the plant shall be carried out at a minimum in accordance with the equipment manufacturers’ suggested maintenance requirements and the scheduling requirements of Employer and follow applicable standards and industry practices.
2.6.3 Corrective maintenance requirements

For the first one year of operation of the Ice making plant, the Bidder is required to provide full corrective maintenance at no extra cost for the Employer. Corrective maintenance means the repair or replacement of defective material and components.

Corrective maintenance activities shall be initiated as soon as a failure is detected. It shall always be ensured that the staff of the Employer is present and trained during each corrective maintenance activities.
If a failure will be detected O&M personal shall initiate corrective maintenance measures within 6 hours after its occurrence.
The Bidder shall be responsible for maintaining and refilling the spare parts stock at no additional cost for the Employer. An overview of the spare parts approach, major inspection, overhauls of equipment, and replacement program of equipment shall be provided, including:

· Spare and wear parts and consumables necessary for the proper and continuing functioning of the plant during the Defect Liability Period (DLP)
· Requirements and storage conditions for the spare and wear parts and consumables
· Replacement strategy, spare parts, and reaction periods for inverters for the first five years after the provisional acceptance of the plant.
Furthermore, the Bidder shall manage all warranty cases including the dismantling, packaging, shipping and / or safe disposal of defective materials.
2.6.4 Spare parts, consumables and special tools

The Bidder shall provide all spares parts and consumables necessary for the correct functioning during the warranty period and for performing the necessary maintenance activities. All spare parts shall be directly interchangeable with the corresponding parts in the power plants and shall meet the requirements of the present specifications.

Spare parts comprise all disciplines (civil, mechanical, electrical and I&C works) and shall be in compliance with the corresponding Schedules in Section 4.
All the special tools and other equipment that are necessary for the overhaul, maintenance and adjustment of the power plant facilities and equipment shall be included in the Bidder’s scope of supply.

3 Drawings 

To be provided by contractor after site survey and assessment of appropriate capacity for ice making plant.
4 Supplementary Information 

NIL.

5  Certificates
5.1  Form of Completion Certificate

Contract: [. . . . .insert name of contract and contract identification details.  . . . . ]

Date: 


Certificate No.: 


To:  [. . . . .insert name and address of contractor.  . . . . ]
Dear Ladies and/or Gentlemen,

Pursuant to GCC Clause 24 (Completion of the Facilities) of the General Conditions of the Contract entered into between yourselves and the Employer dated [. . . . .insert date. . . . . ], relating to the [. . . .brief description of the Facilities . . . .], we hereby notify you that the following part(s) of the Facilities was (were) complete on the date specified below, and that, in accordance with the terms of the Contract, the Employer hereby takes over the said part(s) of the Facilities, together with the responsibility for care and custody and the risk of loss thereof on the date mentioned below.

1.
Description of the Facilities or part thereof:  [. . . .description . . . .]

2.
Date of Completion:  [. . . .date . . . .]
However, you are required to complete the outstanding items listed in the attachment hereto as soon as practicable.

This letter does not relieve you of your obligation to complete the execution of the Facilities in accordance with the Contract nor of your obligations during the Defect Liability Period.

Very truly yours,

[. . . .Signature . . . .]
Project Manager
5.2 Form of Operational Acceptance Certificate

Contract: [. . . . .insert name of contract and contract identification details.  . . . . ]

Date: 



Certificate No.: 


To:  [. . . . .insert name and address of contractor.  . . . . ]
Pursuant to GCC Subclause 25.3 (Operational Acceptance) of the General Conditions of the Contract entered into between yourselves and the Employer dated [. . .date. . .], relating to the [. . .brief description of the facilities. . .], we hereby notify you that the Functional Guarantees of the following part(s) of the Facilities were satisfactorily attained on the date specified below.  

1.
Description of the Facilities or part thereof:  [. . . description . . .]
2.
Date of Operational Acceptance:  [. . . date . . .]
This letter does not relieve you of your obligation to complete the execution of the Facilities in accordance with the Contract nor of your obligations during the Defect Liability Period.

Very truly yours,

[. . . .Signature . . . .]
Project Manager
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6.1 Change Order Procedure
6.1.1 General

This section provides samples of procedures and forms for implementing changes in the Facilities during the performance of the Contract in accordance with GCC Clause 39 (Change in the Facilities) of the General Conditions.

6.1.2 Change Order Log

The Contractor shall keep an up-to-date Change Order Log to show the current status of Requests for Change and Changes authorized or pending. Entries of the Changes in the Change Order Log shall be made to ensure that the log is up-to-date. The Contractor shall attach a copy of the current Change Order Log in the monthly progress report to be submitted to the Employer.

6.1.3 References for Changes

(1)
Request for Change as referred to in GCC Clause 39 shall be serially numbered CR-X-nnn.

(2)
Estimate for Change Proposal as referred to in GCC Clause 39 shall be serially numbered CN-X-nnn.

(3)
Acceptance of Estimate as referred to in GCC Clause 39 shall be serially numbered CA-X-nnn.

(4)
Change Proposal as referred to in GCC Clause 39 shall be serially numbered CP-X-nnn.

(5)
Change Order as referred to in GCC Clause 39 shall be serially numbered CO-X-nnn.

Note:

(a)
Requests for Change issued from the Employer’s Home Office and the Site representatives of the Employer shall have the following respective references:

Home Office
CR-H-nnn

Site

CR-S-nnn
(b)
The above number “nnn” is the same for Request for Change, Estimate for Change Proposal, Acceptance of Estimate, Change Proposal and Change Order.

6.2 Change Order Forms
6.2.1 Request for Change Proposal Form
 [  Employer’s letterhead  ]
To:  [  Contractor’s name and address  ]
Date: 

Attention:  [  Name and title  ]

Contract Name:  [  Contract name  ]

Contract Number:  [  Contract number  ]

Dear Ladies and/or Gentlemen:

With reference to the captioned Contract, you are requested to prepare and submit a Change Proposal for the Change noted below in accordance with the following instructions within [  number  ] days of the date of this letter [or on or before (  date  )].

1.
Title of Change:  [  Title  ]

2.
Change Request No./Rev.:  [  Number  ]

3.
Originator of Change:


Employer:  [Name]


Contractor (by Application for Change Proposal No. [Number Refer to Annex 6.2.7])
4.
Brief Description of Change:  [  Description  ]
5.
Facilities and/or Item No. of equipment related to the requested Change:  [  Description  ]
6.
Reference drawings and/or technical documents for the request of Change:



Drawing No./Document No.

Description

7.
Detailed conditions or special requirements on the requested Change:  [  Description  ]
8.
General Terms and Conditions:

(a)
Please submit your estimate showing what effect the requested Change will have on the Contract Price.
(b)
Your estimate shall include your claim for the additional time, if any, for completing the requested Change.
(c)
If you have any opinion that is critical to the adoption of the requested Change in connection with the conformability to the other provisions of the Contract or the safety of the Plant or Facilities, please inform us in your proposal of revised provisions.
(d)
Any increase or decrease in the work of the Contractor relating to the services of its personnel shall be calculated.
(e)
You shall not proceed with the execution of the work for the requested Change until we have accepted and confirmed the amount and nature in writing.
[  Employer’s name  ]
[  Signature  ]
[  Name of signatory  ]
[  Title of signatory  ]
6.2.2 Estimate for Change Proposal Form
[  Contractor’s letterhead  ]
To:  [  Employer's  name and address ]
Date: 

Attention:  [  Name and title  ]

Contract Name:  [  Contract name  ]

Contract Number:  [  Contract number  ]

Dear Ladies and/or Gentlemen:

With reference to your Request for Change Proposal, we are pleased to notify you of the approximate cost to prepare the below-referenced Change Proposal in accordance with GCC Subclause 39.2.1 of the General Conditions.  We acknowledge that your agreement to the cost of preparing the Change Proposal, in accordance with GCC Subclause 39.2.2, is required before estimating the cost for change work.

1.
Title of Change:  [  Title  ]

2.
Change Request No./Rev.:  [  Number  ]

3.
Brief Description of Change:  [  Description  ]

4.
Scheduled Impact of Change:  [  Description  ]

5.
Cost for Preparation of Change Proposal:  [  insert costs, which shall be in the currencies of the contract  ] 
(a)
Engineering
(Amount)

(i)
Engineer

 hours (hrs) x 
 rate/hr = 


(ii)
Draftsperson

 hrs x 
 rate/hr =



Sub-total

 hrs




Total Engineering Cost



(b)
Other Cost




Total Cost (a) + (b) 





[  Contractor's name  ]
[  Signature  ]
[  Name of signatory  ]

[  Title of signatory  ]
6.2.3 Acceptance of Estimate Form
[ Employer’s letterhead  ]
To:  [  Contractor’s name and address  ]
Date: 

Attention:  [ Name and title  ]
Contract Name:  [  Contract name  ]
Contract Number:  [  Contract number  ]
Dear Ladies and/or Gentlemen:

We hereby accept your Estimate for Change Proposal and agree that you should proceed with the preparation of the Change Proposal.

1.
Title of Change:  [  Title  ]

2.
Change Request No./Rev.:  [  Request number/revision  ]

3.
Estimate for Change Proposal No./Rev.:  [  Proposal number/revision  ]

4.
Acceptance of Estimate No./Rev.:  [  Estimate number/revision  ]

5.
Brief Description of Change:  [  Description  ]

6.
Other Terms and Conditions:  In the event that we decide not to order the Change accepted, you shall be entitled to compensation for the cost of preparing the Change Proposal described in your Estimate for Change Proposal mentioned in para. 3 above in accordance with GCC Clause 39 of the General Conditions.

[  Employer’s name  ]
[  Signature  ]
[  Name of signatory  ]
[  Title of signatory  ]
6.2.4 Change Proposal Form
[  Contractor’s letterhead  ]
To:  [  Employer's  name and address  ]
Date: 

Attention:  [  Name and title  ]
Contract Name:  [  Contract name  ]
Contract Number:  [  Contract number  ]
Dear Ladies and/or Gentlemen:

In response to your Request for Change Proposal No. [Number], we hereby submit our proposal as follows:

1.
Title of Change:  [  Name  ]

2.
Change Proposal No./Rev.:  [  Proposal number / revision ]
3.
Originator of Change:
Employer:  [ Name  ] / Contractor:  [  Name  ]

4.
Brief Description of Change:  [  Description  ]

5.
Reasons for Change:  [  Reason  ]

6.
Facilities and/or Item No. of Equipment related to the requested Change:  [  Facilities  ]

7.
Reference drawings and/or technical documents for the requested Change:


[  Drawing/Document No./Description  ]
8.
Estimate of increase/decrease to the Contract Price resulting from the Change Proposal:








Amount






[ insert  amounts in the currencies of the Contract ]
(a)
Direct material









(b)
Major construction equipment







(c)
Direct field labor (Total 
 hrs)







(d)
Subcontracts









(e)
Indirect material and labor







(f)
Site supervision









(g)
Head office technical staff salaries

Process engineer

 hrs @ 
 rate/hr




Project engineer

 hrs @ 
 rate/hr






Equipment engineer

 hrs @ 
 rate/hr






Procurement

 hrs @ 
 rate/hr






Draftsperson

 hrs @ 
  rate/hr




Total


hrs



(h)
Extraordinary costs (computer, travel, etc.)





(i)
Fee for general administration, 
 % of Items





(j)
Taxes and customs duties







Total lump sum cost of Change Proposal

[  Sum of items (a) to (j)  ]
Cost to prepare Estimate for Change Proposal
 
[  Amount payable if Change is not accepted  ]

9.
Additional time for Completion required due to Change Proposal

10.
Effect on the Functional Guarantees

11.
Effect on the other terms and conditions of the Contract

12.
Validity of this Proposal:  within [Number] days after receipt of this Proposal by the Employer

13.
Other terms and conditions of this Change Proposal:

(a)
You are requested to notify us of your acceptance, comments or rejection of this detailed Change Proposal within [Number] days from your receipt of this Proposal.

(b)
The amount of any increase and/or decrease shall be taken into account in the adjustment of the Contract Price.

(c)
Contractor’s cost for preparation of this Change Proposal: [ . . . .insert amount. This cost shall be reimbursed by the employer in case of employer’s withdrawal or rejection of this Change Proposal without default of the contractor in accordance with GCC Clause 39 of the General Conditions . . . . ]
[  Contractor's name  ]
[  Signature  ]
[  Name of signatory  ]

[  Title of signatory  ]
6.2.5 Change Order Form
[  Employer’s letterhead  ]
To:  [  Contractor’s name and address  ]
Date: 

Attention:  [  Name and title  ]
Contract Name:  [  Contract name  ]
Contract Number:  [  Contract number  ]
Dear Ladies and/or Gentlemen:

We approve the Change Order for the work specified in the Change Proposal (No. [  number  ]), and agree to adjust the Contract Price, Time for Completion, and/or other conditions of the Contract in accordance with GCC Clause 39 of the General Conditions.

1.
Title of Change:  [  Name  ]

2.
Change Request No./Rev.:  [  Request number / revision  ]

3.
Change Order No./Rev.:  [  Order number / revision  ]

4.
Originator of Change:
Employer:  [Name] / Contractor:  [  Name  ]

5.
Authorized Price:


Ref. No.:  [  Number  ]
Date:  [  Date  ]


Foreign currency portion [  Amount  ]  plus Local currency portion [  Amount  ]

6.
Adjustment of Time for Completion


None

Increase [  Number  ] days
 
Decrease [  Number  ] days

7.
Other effects, if any

Authorized by:  

Date:  





Employer
Accepted by:  

Date:  





Contractor
6.2.6 Pending Agreement Change Order Form
[  Employer’s letterhead  ]
To:  [  Contractor’s name and address  ]
Date: 

Attention:  [  Name and title  ]
Contract Name:  [  Contract name  ]
Contract Number:  [  Contract number  ]
Dear Ladies and/or Gentlemen:

We instruct you to carry out the work in the Change Order detailed below in accordance with GCC Clause 39 of the General Conditions.

1.
Title of Change:  [  Name  ]

2.
Employer’s Request for Change Proposal No./Rev.:  [  number/revision  ]
dated:  [ date  ]

3.
Contractor’s Change Proposal No./Rev.:  [  number / revision  ]
dated:  [ date ]

4.
Brief Description of Change:  [ Description ]

5.
Facilities and/or Item No. of equipment related to the requested Change:  [ Facilities ]

6.
Reference Drawings and/or technical documents for the requested Change:


[  Drawing / Document No. / Description  ]
7.
Adjustment of Time for Completion:

8.
Other change in the Contract terms:

9.
Other terms and conditions:
[  Employer’s name  ]
[  Signature  ]
[  Name of signatory  ]
[  Title of signatory  ]
6.2.7 Application for Change Proposal Form
[  Contractor’s letterhead  ]
To:  [  Employer's  name and address  ]
Date: 

Attention:  [  Name and title  ]
Contract Name:  [  Contract name  ]
Contract Number:  [  Contract number  ]
Dear Ladies and/or Gentlemen:

We hereby propose that the work mentioned below be treated as a Change in the Facilities.

1.
Title of Change:  [  Name  ]

2.
Application for Change Proposal No./Rev.:  [  Number / revision  ]
dated:  [  Date  ]

3.
Brief Description of Change:  [  Description  ]

4.
Reasons for Change:

5.
Order of Magnitude Estimation (amount in the currencies of the Contract): [  Amount  ]
6.
Scheduled Impact of Change:

7.
Effect on Functional Guarantees, if any:

8.
Appendix:

[  Contractor's name  ]
[  Signature  ]
[  Name of signatory  ]

[  Title of signatory  ]
7 Personnel Requirements
Using Form PER - 1 and PER - 2 in Section 4 (Bidding Forms), the Bidder must demonstrate that it has personnel who meet the following requirements:

	No.
	Position*
	Total Work Experience [years]
	Experience In Similar Work [years]

	   1
	Civil engineer
	8
	5

	2
	Electrical engineer
	8
	5

	3
	Site supervision manager
	5
	3


*All staff must be fluent in English

8  Equipment Requirements

Using Form EQU in Section 4 (Bidding Forms), the Bidder must demonstrate that it has the key equipment listed below:

	No.
	Equipment Type and Characteristics
	Minimum Number Required

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	
	
	


9 Environment Management Plan (EMP)
This Environmental Management Plan has been prepared for Civil Works Contract of the proposed Design, Supply, Installation and Maintenance of Ice Making Plants from Sea Water in 4 islands. 
The environmental management plan includes mitigation measures (Table 1) and monitoring requirements (Table 2) presented in the matrix form. 

This EMP Matrix will form part of the contract document together with General Environment, Health & Safety (EHS) Conditions of Contract (CoC) for all contractors. 

This EMP shall be updated based on detailed design and it will form basis for the contractor to prepare site specific Construction environmental management plan (CEMP). 
Table 1: Environmental Management Plan Matrix
	Project activity

/stage
	Potential impact
	Proposed mitigation measure
	Mitigation Cost
	Institutional responsibility
	Implementation schedule

	A. Pre-construction

	Location
	Encroachment into precious ecological and protected areas
	Careful site selection to avoid encroachment of ecological sensitive areas including protected areas and areas of historical and cultural importance.
	Project Cost
	EA, IA through PMC
	Detailed design

	
	Topography and visual impacts
	Careful selection of site away from inhabited areas.
	Project Cost
	EA, IA through PMC
	Detailed design

	Access
	Impacts due to construction of new access roads and wharfs
	Proposed sites are accessible by existing wharf and road network. Therefore no need to construct new access roads or wharfs.

In case requirement arises for new roads/wharfs, this EMP will be updated to address associated impacts.
	Project Cost
	EA, IA through PMC
	Detailed design

	Project design
	Negligence of environmental mitigation measures
	Ensure that EMP is included in the bidding documents
	Project cost
	EA, IA through PMC
	Tendering process

	
	Updating EMP
	Mitigation measures defined in this EMP will be updated and incorporated into the detailed design to minimize adverse impacts
	Project cost
	EA, IA through PMC
	Detailed design

	
	
	Prepare environmental contract clauses for contractors, namely the special conditions (e.g. reference EMP and monitoring table)
	Project cost
	EA, IA through PMC
	Tendering process

	Climate Change
	Risk of climate change
	Provided solar PV plants with resilience to climate change through compact and preassembled systems resistant to marine/coastal environments.
	Project cost
	EA, IA through PMC
	Detailed design

	Equipment design

and selection
	Release of toxic chemicals and gases in receptors (air, water,

land)

Noise from equipment/ machineries
	· The new diesel generator will be designed to comply with World Bank’s

EHS guidelines for small combustion facilities and EHS guidelines for ambient noise both for day time and night time.

· PCBs should not be used in transformers and other project facilities or equipment.

· Ensure equipment and machinery used for construction will not release any toxic chemicals, such as CFCs.
	Project Cost
	EA, IA through

PMC
	Tendering

process

	Statutory clearances/ permits
	Delay in the project process
	Ensure that all necessary permits and clearances i.e. environmental permit from EPA, Island Environment Authority) are obtained prior to commencement of civil work.
	Project Cost
	EA, IA through PMC
	Prior to commencement of civil work

	Involuntary resettlement or land acquisition
	Social inequities
	Compensation paid for temporary/ permanent loss of productive land as per entitlement framework and its process, if necessary.
	Project Cost
	EA, IA through PMC
	Prior to commencement of civil work

	Site clearing
	Cutting/trimming of trees and removal of vegetative cover
	Compensatory afforestation as per government policies.
	To be included in EPC Contractor cost.
	EPC Contractor & PMC
	Preparation of site prior to civil work

	B. Construction

	Construction of access road
	· Increase in airborne dust particles

· increased land requirements for temporary accessibility
	All proposed sites are accessible with existing road. These roads will be used for construction and maintenance access to the sites wherever possible to avoid dust emission.

In case new access roads required, it will be limit to the minimum width required to avoid land acquisition.
	To be included in Contractor cost.
	EPC Contractor, EA/IA through PMC
	During civil work construction

	Installation of Solar Panels, and Storage of construction material and

movement of

vehicles
	Topography and visual impacts
	Selection of suitable storage areas for materials or plant with minimum visibility from residences and roads with screening where necessary.
	To be included in EPC Contractor cost.
	EPC Contractor & PMC
	During civil work construction

	Construction activities
	Generation of dust by construction activities
	· Vehicles carrying soil, sand, or other fine materials to and from the sties must be covered.

· Water will be spread on construction sites and access roads each day.
	To be included in EPC Contractor cost.
	EPC Contractor & PMC
	During civil work construction

	Construction debris and wastewater
	Adverse impacts on surrounding environment due to construction waste.

Pollution of water bodies due to disposal of waste material into water bodies.
	· Use of durable, long-lasting materials that will not need to be replaced as often, thereby reducing the amount of construction waste generated over time. 
· Provision of facilities for handling and storage of construction materials to reduce the amount of waste caused by damage or exposure to the elements.
· Purchase of perishable construction materials such as paints incrementally to ensure reduced spoilage of unused materials. 
· Use of building materials that have minimal packaging to avoid the generation of excessive packaging waste. 

· Use of construction materials containing recycled content when possible and in accordance with accepted standards.
· Dispose construction related waste in ideas identified by the Island Council 

· Construction waste that cannot be reused will be regularly transported offsite for disposal, and not allowed to accumulate on site over long periods.

· Provision of adequate drainage system including controlled collection and preliminary treatment of wastewater.
	To be included in EPC Contractor cost.
	EPC Contractor & PMC
	During civil work construction

	Movement and operation of construction equipment
	Noise generated from operation and movement of trucks and cranes
	· Construction techniques and machinery selection seeking to minimize ground disturbance.

· Construction work should be scheduled during times of least impact to the community and construction during nighttime should be avoided. If needed it should be done with approval from the Island council and prior information provided to community.
· Machines noise level not more than 85 dB(A) at avg. 8 hrs.
	To be included  in EPC Contractor cost.
	EPC Contractor (preparation and implementation)

PMC (approval)
	During land clearing and civil work construction

	
	Visual impacts from storage and haulage of construction material
	Selection of suitable storage areas for materials or plant with minimum visibility from residences and roads with screening where necessary.
	To be included in EPC Contractor cost.
	EPC Contractor (preparation and implementation)

PMC (approval)
	During land clearing and civil work construction

	Transportation of equipment and construction material.
	Dust and particulate emission from movement of construction vehicles transporting equipments and construction material.
	· Truck wheels cleaning

· Road covering (if possible), cleaning and spraying water (if necessary) and watering
	To be included in EPC Contractor cost.
	EPC Contractor
	During land clearing and civil work construction

	Cutting of trees and clearing / trimming of trees and vegetative cover
	Loss of trees and vegetative covers
	· Removal of only those trees, which are necessary.

· Transplanting of trees if this is possible.

· Prohibiting illegal cutting of trees by

construction workers for domestic uses.

-Planting of trees in coordination with the Island Authorities of target island
	To be included in EPC Contractor cost.
	EPC Contractor
	During land clearing and civil work construction

	Public access
	Hindrance to public access due to project construction activities
	· Consultation with residents to reach agreements

· Development of temporary access roads and traffic diversion plan, if required

· Adequate safety measures like traffic controller, erect and maintain barricades,

signs, markings, flags, lights etc.
	To be included in EPC Contractor cost.
	Contractor, PMC, Island Council
	During land clearing and civil work construction

	Occupational Health and Safety
	Impacts on workers health due to working with trucks and piling cranes, Building construction, high voltage work
	· Provide Safety Manual

· Provide Safety Plan

· Supervision and Inspection

· Protection PPEs/gears

· Fuel and other hazardous materials securely stored at least 100m away from the high tide line.

To minimize health impacts, following additional measures would be implemented.

· Construction activities only undertaken during the day and local communities informed of the construction schedule.

· Construction workforce facilities to include proper sanitation, water supply and waste disposal facilities.

· Protect /preserve topsoil and reinstate after construction completed.

· Contract provisions specifying minimum requirements for workers camps.

· Contractor to prepare and implement a health and safety plan including safety manual.

· Contractor to arrange for health and safety training sessions.

· World Bank’s EHS guidelines will be followed to ensure health and safety of workers.
	To be included in EPC Contractor cost.
	Contractor (preparation and implementation)

PMC (approval)
	During land clearing and civil work construction

	Construction activities
	Unexpected environmental impacts
	If unexpected environmental impacts occur during project construction phase, the PMC will update the EMP, and the environmental protection measures will be designed and resources will be utilized to cope with these impacts.
	Project cst
	EA, PMC
	During construction

	C. Operation and Maintenance

	Reflection and glare from Solar arrays
	Visual impacts and glare
	Design of solar arrays to absorb incident solar radiation.

Proper orientation of arrays.
	To be included in EPC Contractor O&M cost.
	EPC Contractor
	During tendering, operation and maintenance

	Cleaning of Solar Panels
	Wastewater Generated from cleaning of solar panels
	Provision
and
cleaning
of
adequate drainage system.
	To be included in EPC Contractor

O&M cost.
	EPC Contractor
	During operation and maintenance

	Natural Disasters
	Damage from cyclones and strong winds.
	Design of foundations and racking system to withstand powerful cyclones and strong winds, which will reduce any potential hazard of panels being lifted up and blown onto adjacent properties.
	To be included in EPC Contractor O&M cost.
	EPC Contractor
	During construction and operation and maintenance

	Health and Safety
	Health hazards in the event of accidents (cyclones, weather related events) and emergency
	Emergency Response Plan Health and Safety Plan

World Bank’s EHS Guidelines will be followed.
	O&M Cost
	EPC Contractor
	Emergency during operation and maintenance

	Disposal and management of batteries
	Impacts from used batteries and panels
	Adequate storage and handling system.
	O&M Cost
	EPC Contractor
	During operation and maintenance

	Operation of project facilities
	Unexpected environmental impacts
	If unexpected environmental impacts occur during project operation phase, the IA will update the EMP, and the environmental protection measures will be designed in compliance with World Bank’s EHS Guidelines and resources will be utilized to cope with these impacts.
	O&M Cost
	IA
	During operation

	D. Decommissioning

	Dismantling of PV panels
	Impacts from disposal of PV panels and batteries.
	Contract agreements with PV panel suppliers for dismantling and disposal of panels and batteries.
	Maintenance cost
	EA
	Post operation
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