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1. Introduction 

The following report provides an introduction to the different procurement mechanisms and structures 

for Private Sector Participation (PSP) in the energy market. Chapter 2 provides an overview on some 

of the most important elements of private sector participation including the different project types and 

IPP models and bidding processes. In chapter 3 the Consultant suggests a suitable structure for such 

processes based on international best practices. The Annexes contain templates for a Power Pur-

chase Agreement (PPA) Terms Sheet and Minimum Functional Specifications (MFS) for Wind Power, 

Solar Photovoltaic (PV) and Concentrating Solar Power (CSP). They provide an overview about the 

different legal and technological aspects that need to be covered in the actual project-specific context.  

 

2. Private Sector Participation (PSP) 

The private and public sector can take different roles in the development of (renewable) energy pro-

ject. Though there is large number of possible constellations, one typically distinguishes between the 

Equipment Procurement and Construction (EPC) model and the Independent Power Producer (IPP) 

scheme, the first one being the traditional concept, the latter growing since the 1990s. In an EPC 

scheme the typical role distribution is sketched below. 

 

 

Figure 1: Structure and Actors in EPC model 

 

The plant itself is on the balance sheet of the utility including the financing and Operation and Mainte-

nance (O&M) risks. The technology risks are reduced for the utility through performance guarantees 

and warranties. The focus is typically on a cheap design allowing only a small range of technological 

optimization for the EPC.  

 

In an IPP scheme, the risks for financing, O&M and technology are shifted to the project company 

owning the plant, which is off the balance sheet of the utility. This model allows for more flexibility on 

the actual design optimization on the side of the IPP. Here, the IPP sells the electricity to the seller 

based on a PPA. There are a number of different IPP structures that share the concept of a privately 

owned energy production facility for some period along the project’s lifetime. They include:  
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 Build Operate Transfer (BOT): The facility is owned by the concessionaire/host. The investor pays 

for construction, concession, and is allowed to operate during concession period. After that the 

physical assets are being transferred to the state. 

 Build Own Operate Transfer (BOOT): The investor retains ownership, operating for a limited fran-

chise period. After that the facility is transferred to the state. 

 Build Own Operate (BOO): Investor retains ownership, operating and open-ended franchise (rec-

ommended, alternatively BOT). 

 Build Lease Transfer (BLT): Special Purpose Company (SPC) builds, leases and eventually trans-

fers assets.  

 Build Lease Own (BLO): Same as above, but assets remain with project company.  

 

The IPP scheme focuses around the Special Purpose Vehicle (SPV) which is established only for the 

purpose of the renewable energy project. Its roles include entering into the contracts and financing, 

partnerships, joint ventures or other arrangements. Government agencies can hold shares of the SPV. 

As such the SPV will sign and administer the relevant agreements, such as PPA. See below the typi-

cal framework for such an SPV structure.  

 

 

Figure 2: SPV Structure and Framework 

 

As a rather general rule the IPP contractual framework shall assign all risks of the project to the party 

best able to handle them. As such the PPA agreement defines the conditions for supply and selling of 

electricity from the SPV to the buyer (e.g. utility or industrial offtaker) including supply conditions, tar-

iffs, guarantees and testing. The critical figure is the agreed tariff. For power projects it is typically split 

into a capacity payment for fixed O&M and capital cost recovery (debt service and shareholders’ re-

turn) and an energy payment for variable O&M recovery (fuel, spare parts, consumables and alike). 

For renewables fuel does not play a major role. For further detail on the typical elements of this central 

document please refer to the PPA Term Sheet in the annex. In addition to the PPA, the shareholder’s 

agreement rules the relationship of SPV’s shareholders and the nature of the SPV including the distri-

bution of liabilities and the scope of the SPV. The insurance agreement is supposed to protect the 

SPV from diverse losses due to events or natural disasters including coverage, deductibles, coverage 

period and extension.  

 

Aside from the legal agreements on selling the electricity, the management of the SPV and insurance, 

there are a few contractual arrangements required related to the access to grid, fuel, water and land. 

The grid connection agreement ensures the connection to the grid and transport of electricity defining 
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the connection point, technical restrictions and grid requirements. Fuel and/or water supply agree-

ments guarantee the required fuel/water supply for the plant defining interfaces, quality specifications, 

prices and volumes. Regarding the three technologies in the focus of this report (solar PV, solar CSP, 

wind), this would only apply for CSP power plants.  

 

Finally, the actual construction and maintenance needs to be considered through O&M and EPC 

agreements. The latter guarantees that the construction of the plant through an EPC provider accord-

ing to the specifications is on time. It includes the technical specifications, guarantee values, the turn-

key price, payments, milestones and penalties. The O&M contract between the services provider and 

the SPV finally defines the rules for the proper and efficient operation of the plant including maintain-

ing the availability and Key Performance Indicators (KPIs), the delivery of electricity and bonus/ malus 

payments.  

 

The EPC contract has a large influence on the final tariff and project costs (>80%). The contract can 

be turnkey lump-sum or lot-wise based on the risk assumptions of the SPV. In any case it is important 

that it is designed back-to-back with the PPA agreement. It should at least include the technical speci-

fications, guarantee values, testing procedures and liquidated damages (LD). The O&M contract shall 

specify the guarantee values regarding availability, performance and consumption. Fees are perfor-

mance-related and bonus/malus should cover the SPV’s operation risks. The O&M should be involved 

before Commercial Operation Date (COD). Developers and shareholders of SPV could take the role 

as an O&M service provider.  

 

3. Procurement Process  

The procurement process for an IPP scheme is split into different phases. During a pre-qualification 

phase, the prospective bidders provide evidence for a set of qualification criteria typically divided into 

technical, financial and legal requirements. This Request for Prequalification (RfQ) takes place after a 

feasibility assessment and when a minimum development progress has been achieved including tech-

no-economic analysis, verification of the availability of land and media, site accessibility, possible envi-

ronmental impacts, grid connection and once no major issues with permitting and licensing were iden-

tified. In short, a proper due diligence of requirements is necessary before going into procurement to 

avoid unnecessary delays and extra costs. Prior to the actual prequalification a simple Expression of 

Interest (EoI) may be used to sense the market interest in the project and the availability of potential 

bidders/consortia for a competitive pricing. This is recommended in the Libyan case.  
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Figure 3: Prequalification Process 

 

The main objective of the prequalification is to select only bidders/consortia with individual or added 

experience, capabilities and financial backing for developing and implementing the project (possible to 

include also EPCs and O&Ms), to provide the market with sufficient information about the project, to 

give confidence on its seriousness and to initiate the start of formation of associations/consortia.  

 

After the prequalification stage the shortlisted bidders get access to the bidding documents and re-

quired studies/reports to prepare a competitive proposal (Request for Proposals, RfP). This should be 

a single set of documents for all bidders for fair, transparent and consistent evaluation and awarding. 

For IPP/PSP schemes complex legal, financial and technical requirements need to be engineered. Lo-

cal and IFI’s regulations should be considered and national committees established to oversee bid 

process. Clear links and references throughout the documents are important to avoid duplication 

whenever possible. In the Libyan case only commercial/proven technology should be tendered and a 

developer chosen with sufficient financial capabilities, technical and regional experience (MENA).  

 

The bid strategy can be adapted to the market and technology. As stated above, the Expression of In-

terest is optional for instance. Further, the bid procedure can be a single or a two stage process. The 

two-stage proposal is applied for a low level of certainty with regard to the specifications. In both cases 

the proposal can be based on one or two envelopes/packages for financial and technical offers. An 

IPP scheme is based on Minimum Functional Specifications  (MFS) and the developer is free to opti-

mize design and O&M for high availability as long as the output and operation conditions are fulfilled. 
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Figure 4: Example of CSP Bidding Process in Single Stage Bid 

 

Various aspects need to be considered in the bidding documents such as the track record of the cho-

sen technology, the amount of local content, the involvement in the plant’s operation via an agency 

(GECOL, REAOL, REDEVCO, IPP Commission), minimum criteria for countries, manufacturers, sup-

pliers or applicants, compensation structures (auction, fixed tariff...etc.), the evaluation scheme itself 

(points, major deviations) or how to deal with missing documents and clarifications during the process. 

The typical structure of the bidding documents is illustrated below. 

 

 

Figure 5: Bid Documents structure 

 

The Bid Evaluation itself should be based on the clarity for price optimization and plant’s optimization. 

Only substantially compliant bids will be considered for the evaluation according to price criteria 

(LCOE, tariff). The definition of criteria for substantial compliance should include: 

 

 Completeness of bid 

 References (already in RfQ, only if additional information is required) 
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 Financial standing (already in RfQ, only if additional information is required) 

 Technical: HSSE, performance, costs, operational, standards, perf. Model 

 Work schedule proposed is realistic 

 Exclusions or modifications to the draft agreements 

 Local requirements 

 Requirements on manufacturers and suppliers of MAIN equipment 

 Compliance of warranties, insurances 

 

Before the Notice to Proceed (NTP) there are a few final steps. First final clarifications and negotia-

tions take place with the best-ranked bidder. If this does not succeed, this will be continued with the 

second best ranked bidder and so on. This is followed by the preparation of final contracts on all as-

pects. In particular the PPA contract is prepared and final parts of the RfP migrate to PPA sections 

and annexes. Contracts are signed, financial close achieved and conditions precedent to NTP fulfilled. 

Eventually a provisional NTP could be issued to start engineering and wait for permitting and licensing 

to be finalized 

 

Finally, the plant’s acceptance is of foremost importance to guarantee expected production levels of 

the plant and cash flow. It includes three main stages, provisional acceptance, final acceptance and 

Full Commercial Operation. Typically the SPVs are penalized if they don’t sell the energy as specified 

in the PPA. For a PSP scheme minimum requirement for EPC and O&M would be required due to 

shared ownership, risk and responsibilities which should be back-to-back with the PPA contract as 

stated above. Most importantly guarantee values and payment structures need to be defined.  
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Annexes: Standard Private Sector Participation Documents  
 
Annex 1: Power Purchase Agreement (PPA) Term Sheet 
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1. Project Description 

1 Background Buyer is considering the use of solar Photovoltaic (PV) as additional source of 

electricity supply. 

The capacity of the PV project shall be XX MWAC with options to increase ca-

pacity further at a later stage.  

2 Energy Producer 

– The SELLER 

Special Purpose Company (SPC) for Name of Project, registered in Country 

(to be established) 

3  Shareholders: 

[XX]% Shareholder 1 

[XX]% Shareholder 2 

[XX]% Shareholder 3 

…. 

4 Energy Off-taker 

– The BUYER 

Description of Buyer 

Name of Buyer is owned by Name of Owner(s)  

5 The Project  The BUYER owns and operates Name of Factory
1
 

 The SELLER shall develop, build and operate a Photovoltaic Power 

Plant (PVPP).  

 The Buyer shall purchase electricity generated from this PVPP.  

 The PV power plant shall be installed on the property of the BUYER 

next to the Factory, provided by the BUYER to SELLER. 

 Electric energy to be fed into the electrical infrastructures of the 

BUYER for consumption  

 Energy supply depending on solar irradiation availability 

6 Technical concept  PV modules (poly-crystalline) installed on 1-axis tracker, inverters, 

transformer, switch gear, etc., up to interconnection point at electrical 

system of the BUYER. 

 The technical design of the PVPP is based on XX MWAC capacity, but 

a future upgrade to XX MWAC shall be considered in grid connection 

equipment and design. 

 The upgrade of the connection facility with Name of Utility shall be 

considered  

 PV plant control shall interface with the control system the BUYER. 

 The BUYER may review and comment the final technical specifica-

tions (TS)  

 Once TS are finalized, any further modification shall require consent 

from BUYER 

 

 

 

                                                      
1
 This term sheet is taken from an example for an industrial offtaker. However, most aspects are covered in similar fashion in a 

in a Power Purchase Agreements (PPA) between an Independent Power Producer (IPP) and the utility.  
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2. Land Rights 

7 Land   The BUYER has pre-selected a site for the PV plant.  

 The BUYER has control and all rights regarding the selected land and 

the electrical infrastructures  

 The BUYER shall grant all required rights to SELLER to install and 

incorporate the PVPP. 

 The BUYER shall provide the land and rights without cost to SELLER 

for the duration of this contract. 

8 Project site and 

construction  

Contract shall consider clauses for 

 Risk and liability 

 BUYER`s inspection rights 

 General Construction obligations 

9 Access / Rights of 

Way 

 BUYER shall permit the construction of the electrical interconnection 

infrastructures assigning the necessary rights of way. 

 BUYER shall grant access to the PVPP site for SELLER’s designated 

and authorized persons at any time and without restrictions. 

 

3. Milestones 

10 Schedule Milestones and expected timeline: 
1. Appointment of Preferred Bidder by the BUYER with exclusivity for 

negotiations of PPA (T0) 

2. Installation of on-site measurement station (T0+6 weeks) 

3. Finalization of PPA (T1 = T0 + 12 weeks) 

4. Permitting process completed (T1+26 weeks) 

5. Construction (to be defined in accordance with Milestones 4 and 6) 

6. Commercial Operation Date (COD) (T1+78 weeks) 

 

 Quarterly progress report during project development and construc-

tion to inform the BUYER on development status and milestones 

achieved 

11 Governmental 

Approvals 

 SELLER shall, under Applicable Law in connection with all activities 

to be carried out hereunder, obtain, maintain and comply with the 

permits and licenses required to build and operate the Plant and Fa-

cilities.  

 BUYER shall provide full support and cooperation with respect to the 

required permits and licenses. 
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4. Construction of the Project 

12 Installed Power  XX MWAC installed capacity (at metering point). 

 SELLER has right of first refusal for upgrade of the PVPP to higher 

capacity (i.e. XX MWAC). 

13 Obligation of 

SELLER during 

Construction 

 Design, engineer, develop, build, commission, and test the Plant and 

the Facilities at its sole cost, risk and expense in conformity with Pru-

dent Industry Practice and the Operating Standards. 

 SELLER shall prepare and maintain accurate and detailed books.  

 If SELLER does not reasonably expect to achieve the COD by the 

expected Date, SELLER shall provide to BUYER prompt written no-

tice thereof and shall provide the update completion schedule 

 SELLER shall coordinate with sufficient notice period with BUYER for 

energy supply from commissioned segments of the PVPP during 

construction of the remaining plant 

 SELLER shall consider contribution of up to [Sum and Currency] for 

upgrade of Grid Connection of the BUYER with Name of Utility for in-

terconnection of the PVPP (refers to cost estimate from Name of Utili-

ty to the BUYER, dated XX), subject to an interconnection agreement 

for the PVPP. 

 SELLER shall procure local products and labour to the most extent 

possible as long as available at internationally competitive prices and 

quality 

14 Obligations of 

BUYER during 

Construction 

 BUYER shall grant access to the land for Construction and Operation 

of the PVPP,  

 BUYER shall allow usage of adjacent land to the PVPP location (to 

be specified prior to construction) required for lay-down or storage 

during construction 

15 Testing and 

Commissioning 

 Connection to the BUYER plant 

 Facility completion and commissioning 

 Early Operating Period (first power supply prior to completion of com-

plete power plant and COD) 

 Integration of PVPP Control with the BUYER Plant Control 

 Performance testing of PVPP shall be conducted following interna-

tional norms and standards (i.e. IEC) and manufacturers instructions. 

 Commercial Operation Date 

 

5.  Operation of the Project 

16 Power Generation 

Scheme 

 The PVPP shall convert solar irradiation into electrical power. 

 The produced energy shall instantly be delivered to BUYER at the 

connection point for immediate consumption by the BUYER opera-

tions.  
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 Production shall depend on the available solar resource, an energy 

storage system is not provided.  

17 Operation and 

Maintenance 

 The SELLER shall ensure the long-term operation and maintenance 

through a long-term O&M contract for the PVPP. 

 The selection of the O&M Contractor is the sole discretion of the 

SELLER. 

18 Generation Fore-

casts 

 Weekly / Daily generation forecast shall be provided by SELLER dur-

ing operation if required  

19 Obligations of 

SELLER during 

Operation: 

 SELLER shall have care, custody and control of the Plant and Facili-

ties, and shall operate the Plant and Facilities in accordance with Ap-

plicable Law. 

 SELLER shall operate the Plant and Facilities after the Commercial 

Operation Date in accordance with: (i) manufacturer specifications, (ii) 

manufacturer update materials (including service bulletins, technical 

information letters, etc.), (iii) SELLER`s Operations and Maintenance 

Manual, (iv) the Technical Limitations and (v) the provisions of the 

Agreement. 

20 Obligations of 

BUYER during 

Operation 

 BUYER shall support SELLER to sell excess energy to Name of Utili-

ty. 

21 Scheduled Out-

ages 

 The SELLER shall be entitled to interrupt the electricity generation for 
scheduled maintenance work to carry out planned preventive mainte-
nance. 

 An annual plan shall be presented to the BUYER at the first of Febru-
ary of each year. The BUYER shall later be informed with [XX] days 
notice regarding the actual performance of maintenance interruptions. 

22 Utilities and con-

sumables 

 Responsibility for the supply of utilities 

 Responsibilities for the supply of consumables 

23 Unscheduled 

Outages of the 

PVPP 

 The technical design of the PVPP considers a modular design, so 

that no single equipment shall cause the complete PVPP into an un-

scheduled outage.  

 Therefore the unscheduled failure of some equipment shall be con-

sidered as “unavailability” of the PVPP related to the respective loss 

in generation capacity for the period until rectification has been suc-

cessful. 

 In case of Unscheduled Outages due to failure of any part of the 

equipment forming part of the facility and leading to a loss of >1 MW 

capacity, the SELLER shall inform the BUYER as soon as possible, 

but within eight (XX) hours from the commencement of the Unsched-

uled Outage regarding the reason and the expected rectification of 

the failure.  

24 Unscheduled 

Outages of the 

Factory opera-

tions 

 Unscheduled outages of the BUYER plant equipment that reduces 

the PVPP generated electricity consumption shall be considered as 

deemed generation in case the electricity off-take shall be below the 

guaranteed electricity off-take. 

 In case of Unscheduled Outages due to failure or standstill of any ma-
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jor power consuming equipment in the Factory >1 MW capacity, the 

BUYER shall inform the SELLER as soon as possible, but within eight 

(XX) hours from the commencement of the Unscheduled Outage re-

garding the reason and the expected rectification of the failure.  

25 BUYER Inspec-

tion Rights 

 The BUYER shall have the right to inspect the facility at reasonable 

times and frequencies after coordination with the SELLER. 

 

 

6. Power Purchase and Sale 

26 Solar electricity 

generation 

 The base year (20XX) annual electricity generation is XX MWh per 

year] based on the mean (P50 probability) Solar Irradiation and other 

data compiled as “Typical Meteorological Year”. 

 Based on variability of solar resources, the generation of electricity 

during any individual year can vary by +/- 10% compared to the base 

year. 

 A degradation of output of the installed PV modules of [0.5% per 

year] shall reduce the base year electricity generation 

 The minimum solar electricity generation availability guaranty by 

SELLER in the base year is XX MWh (90% of annual mean solar PV 

generated electricity) based on a P99 probability of solar resource. 

The guaranteed electricity generation considers scheduled and un-

scheduled outages of the PVPP. 

 The solar electricity generation refers to the potential production dur-

ing a full year (365 days), not counting days where the BUYER does 

not consume electricity from the PVPP. 

27 Liquidated Dam-

ages for SELLER 

 On annual basis, SELLER and BUYER shall review the electricity 

generated by the PVPP. 

 In case the solar electricity generation is less compared to the mini-

mum guaranteed electricity generation, Liquidated Damages apply for 

the undersupplied amount of generation, the generation deficit.  

 For this generation deficit, SELLER shall reimburse to BUYER the dif-

ference between the average Name of Utility tariff (daytime) and the 

PV tariff (both applicable for the respective calendar year) for the un-

dersupplied amount of kWh/a 

28 Electricity off-take  BUYER shall guarantee to buy at least 90% of annual solar PV gen-

erated electricity, independent from the actual consumption of the 

BUYER. 

 BUYER guarantees to take all electricity generated by the PVPP at all 

times according to the load of the BUYER. 

 the BUYER shall consume electricity from the PVPP with priority over 

electricity supply from other sources (i.e. Name of Utility) 

29 Liquidated Dam-

ages for BUYER 

 BUYER shall reimburse SELLER for every kWh that could be pro-

duced by the PVPP but was not consumed from the BUYER at times 

where the load of the BUYER has been high enough to consume the 
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PVPP energy. 

30 Deemed Electrici-

ty Amount 

 Deemed electricity is considered as delivered at times when the 

PVPP is available to generate electricity, but the BUYER operations 

are shut down or at reduced load.  

 The amount of deemed electricity is calculated as the sum of reduced 

load over the applicable period of time against the capacity of the 

PVPP for the applicable period of time under given solar Irradiation 

conditions. 

 Payment of deemed electricity is only applicable in case actual elec-

tricity-off-take from the BUYER is below the guaranteed Electricity off-

take, and is applicable for the difference between actual and guaran-

teed electricity off-take. 

31 Price  The initial price shall be XXX Currency/MWh (base case) calculated 

for a start of operation in the year 2016. 

Due to uncertainties in several project parameters, the initial price is ad-

justed accordingly:  

Base Case (XXX Currency/MWh) 

+ upgrade of Name of Utility grid connection [XX million Currency] 

+ additional effort to clean PV modules (based on the BUYER dust survey 

data) 

+ additional effort to clear site (invader bush) 

= XX Currency/MWh 

 

Depending on the final results of a geotechnical analysis, the foundation 

technology and the corresponding PPA price is adjusted as following: 
a) Pile driving / ramming: XXX Currency/MWh 

b) Screw driving: XXX Currency/MWh 

c) Concrete foundation: XXX Currency/MWh 

 

The base case guaranteed electricity off-take is 90% of annual solar PV 

generated electricity. If the guaranteed amount is lowered, we pro-

pose to step up the pricing as follows (assuming pile driving technol-

ogy is feasible): 

90% guaranteed off-take: XXX Currency/MWh 

80% guaranteed off-take: XXX Currency/MWh for the first 80% per year, 

any additional electricity XXX Currency/MWh (weighted annual elec-

tricity price XXX Currency/MWh) 

70% guaranteed off-take: XXX Currency/MWh for the first 70% per year, 

any additional electricity XXX Currency/MWh (weighted electricity 

price XXX Currency/MWh) 

60% guaranteed off-take: XXX Currency/MWh for the first 60% per year, 

any additional electricity XXX Currency/MWh (weighted electricity 

price XXX Currency/MWh) 

 

Optional: An extension of the PPA term can reduce the PPA price as fol-

lows: 

15 years PPA: XXX Currency/MWh (90% guaranteed off-take) 

20 years PPA: XXX Currency/MWh (90% guaranteed off-take) 

25 years PPA: XXX Currency/MWh (90% guaranteed off-take) 
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 Price excludes VAT or other applicable taxes in Country 

31 Tariff and other 

charges 

 Early Operating energy payments 

 Energy Payments after contract period 

32 Price Indexation  Escalation of PPA tariff in year 1 to 3 equivalent to Name of Utility tar-

iff increase 

 Escalation of PPA tariff in year 4 to 15 the electricity price shall be in-

creased according to the Consumer Price Index (CPI) minus 1% of 

Currency.  

 The new price shall enter into force from 1
st
 of July of each year, 

based on the official Currency CPI and Name of Utility tariff adjust-

ments.  

33 PPA term  The PPA shall be valid for a 15 year term, commencing with commer-

cial operation date (COD). 

 An extension of the PPA after completion of the above period at re-

vised prices shall be mutually agreed. 

34 End of Term   At the end of the term, the BUYER has the right to choose one of the 

following options: 

a) Negotiate a new PPA contract with the SELLER 

b) The SELLER shall hand-over the PVPP at no costs 

c) Dismantle of PVPP and rehabilitation of area at its own costs. 

35 Electricity sales to 

Name of Utility 

 SELLER aims to sell excess electricity not consumed by the BUYER 

to Name of Utility. BUYER provides support to SELLER to facilitate 

the sale to Name of Utility with respect to technical and formal/legal 

clarifications with respect to the grid connection of the BUYER – 

Name of Utility as may be required. 

 

 

7. Meter, Invoicing, Payment 

36 Electricity meter-

ing 

 The metering point shall be installed at the connection point between 

the PVPP and the existing electrical infrastructure of the BUYER.  

 A two-way metering system shall be installed in order to measure the 

energy delivered by the PVPP and also the electricity consumption, if 

any. A sealed metering system shall be provided and installed by an 

independent provider, which also calibrate the meter when required. 

37 Net Electricity 

Amount 

 The net delivered electricity is measured at the metering point, and is 

calculated as the difference between the following amounts: 

- Energy generated by the PVPP as delivered at the meter with the 

BUYER 

- Energy consumed by the PVPP as delivered at the meter with the 

BUYER 

38 Invoicing  Early Operating Period and Operating Period invoices 

 General principles as regards invoicing 
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 Billing disputes 

 Payment 32 days after invoice 

 

8. Early Termination 

39 Early Termination   BUYER has right to terminate the Contract in case of event of default: 

o COD not achieved until [date] 

 

 

9. Warranty, Insurance 

40 Warranty, Insur-

ance and General 

SELLER Contrac-

tor Claims 

 SELLER shall be solely responsible, at its own cost, risk and ex-

pense, for any defect in the Plant and/or the Facilities. 

 SELLER shall prepare and prosecute insurance and warranty claims 

against suppliers or vendors of parts, equipment, materials, works 

and services for the Plant and/or the Facilities, including, without limi-

tation, any claims or remedies against the Contractors or against any 

subcontractors, suppliers or vendors of such contractors that may ac-

crue to SELLER with respect to the warranties set forth in the respec-

tive Contracts. 

 SELLER shall control the prosecution of all warranty and insurance 

claims, and BUYER shall have no liability for the outcome of such 

claims. 

 SELLER shall defend and hold harmless BUYER of any current or 

threatened actions or claims from suppliers or vendors of parts, 

equipment, materials, works and services for the Plant and/or Facili-

ties, including, without limitation, any claims or remedies from Con-

tractors or from any subcontractors, suppliers or vendors of such con-

tractors in connection with the agreement. 

41 Warranties  Standard SELLER warranties 

 Standard BUYER warranties 

42 Taxes  To be defined in contract 

43 Insurance   SELLER shall procure adequate and market standard insurance 

packages for the PVPP during construction and operation. 
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10. Force Majeure, Indemnification, liability, 
law and dispute resolution, miscellaneous 

44 Force Majeure 

event; waiver of 

certain defences 

 Standard clause 

45 Indemnifications 

and liability 

 To be defined in contract 

46 Dispute Resolu-

tion 

 Rules of arbitration of ICC, [Switzerland]  

47 Governing Law  This Contract shall be governed by the law of Country without regard 

to that jurisdiction’s conflicts of law provisions. 

48 Confidentiality  Terms and conditions of this term-sheet shall remain confidential. 

49 Miscellaneous  Prudent Industry Practice and Operating Standards 

 Assignment 

 Cooperation with Financing 

 Notices 

 Entire Agreement 

 Waiver 

 Modification or amendment 

 Severability 

 Counterparts 

50 Corporate Social 

Responsibility 

(CSR) 

SELLER shall engage to provide capacity building, trainings and related CSR 

initiatives in close cooperation with the BUYER CSR. 

 

 

 

 

 

 

Location, Date 

 

 

Name    Name 

Title    Title 

Company   Company 
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DISCLAIMER TO THE STANDARD DOCUMENTS 

The information presented in this document does not refer to a specific project and covers only technical aspects of such a pro-

curement document. This document in its present condition is therefore not intended to be used for an actual procurement pro-

cess without the incorporation of technical aspects for a defined project. as well as elaboration of legal and financial aspects by 

proper advisors on these fields. 

http://www.gopa-intec.de/


DISCLAIMER 

 

The information in this document has been compiled by intec (GOPA – International Energy Consult-

ants GmbH, the Consultant) within the framework of the World Bank’s assignment: Strategic Plan for 

Renewable Energy Development in Libya - Supporting Electricity Sector Reform (P154606).  

 

Definitions used in this disclaimer that are not expressly defined herein shall have the meaning de-

fined under Section 1 of Part 1 of this Request for Proposals (“RfP”). 

 

The contents of this RfP or any other document by or on behalf of the Authorities at any time: 

 

 are not comprehensive and has not purport independently verified. The Bidders shall make their 

own investigations, validations and form its own views on the Project by consulting their own advi-

sors, performing their own estimations and establishing their own projections before submitting 

their Proposals;  

 do not cover all the information required by Bidders for reaching a decision as to any potential in-

vestment. The purpose of the document is to outline the Government’s expectations in relation to 

the Bid and assist the Bidders to make their own evaluation of the Project;  

 are not to be considered as legal, business or tax advice. Each recipient should consult its own 

counsel, accountant or financial or business advisor as to legal, tax and related matters concerning 

this investment. Neither the Authorities, nor their respective directors, officers, members, employ-

ees, agents or advisers undertake any obligation to provide Bidders with access to any additional 

information or to correct any inaccuracies herein which may become apparent; 

 shall be treated by the Bidders in accordance with the Confidentiality Agreement signed by a Bid-

der prior to receiving this RfP; and 

 will oblige the Authorities, or their advisors to enter into any consortium or agreement or impose 

any liability on any of them other than assumed pursuant to the Project Agreements when execut-

ed. 

 

Neither the Authorities, nor any of their respective employees, agents or advisers make any represen-

tation or warranty, whether expressed or implied, with respect to the veracity, adequacy, accuracy, 

reasonableness or completeness of the information contained in this RfP or with respect to the infor-

mation on which it is based or in respect of any written or oral information or representation given or 

made, or to be given or made, by the Government or any of their respective employees, agents. 

and/or advisers to any company, Lead Developer, Consortium, Consortium Leader or Consortium 

Member, or other person or entity or its professional advisers, whether given or made prior to or after 

the issuance of this RfP. Each company, Lead Developer, Consortium, Consortium Leader or Consor-

tium Member and each of their advisors shall be solely responsible for satisfying itself as to the infor-

mation required to submit a Bid and/or to undertake the Project in accordance with the terms of its Bid.  

 

The Authorities reserve the right, in their absolute discretion, at any stage and without notice, to termi-

nate the participation of single Bidders in the Bidding Process, to change the structure, terms and 

conditions and timing of the Bidding Process, to amend the information contained in this RfP or to ter-

minate the Bidding Process itself. Neither the Authorities, nor their advisors shall have any responsibil-

ity or liability for any costs, expenses, other liabilities or implications incurred to by any participants in 

the Bidding Process and/or in relation to this RfP. 

 

With the exception of Bid Bonds, neither the Authorities nor their advisors shall be under any obliga-

tion to return any Bid submitted by any Bidder or to reimburse any Bidder for any cost or expense, 

whether incurred in preparing its Bid or to any other request from the Authorities, their advisors or oth-

erwise. 

 

Kommentar [JSZ1]: FOR A DEFINED 
PROJECT – LEGAL. 
 
The disclaimer is a template and shall 
be reviewed and adapted by legal con-
sultant for the case of Libya.  
 
Further it shall be part of Part 1 ITB on-
ly. It is integrated here since this MFS 
will be provided before the full RfP 
docs. 

Kommentar [JSZ2]: This wording 
could be placed within the Part 1 ITB 
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1. Defined Terms 

Any term in this Minimum Functional Specification (the MFS) which is capitalized shall have the mean-

ing given in this section or in the PPA Term Sheet, Part 5 of this RfP. In the event of discrepancies of 

terms within the RfP the PPA Term Sheet shall prevail. 

 

[X] Substation  

[X] Wind Farm or Wind Farm means the WTGs and all associated facilities and interconnections 

including the Project Roads as described in Part 2 of this RfP (the 

MFS) to be designed, constructed, commissioned, started-up, oper-

ated and maintained by the Project Company for the term of the 

PPA. 

Annual Electricity Yield means the proposed annual Net Electrical Output at the Delivery 

Point based on the Guaranteed Power Curve, the Bidder’s wind re-

source assessment and the Bidder’s Technical Proposal. It will be 

part of Formsheet [X] – [X] for the year 1. 

Authorities means the Government of Libya and GECOL/REAOL 

Bid means the final proposal submitted by the Bidder in response to the 

RfP after finalizing the Bidding Process. 

Bid Bond means the Bid security submitted by Bidder according to Part 1 of 

the RfP. 

Bidder means the company or consortium that submits a Bid as part of this 

RfP 

Bidding Process means the process part of this RfP 

Business Days means any day excluding Friday and Saturday or legal holiday in 

Libya 

Buyer [DEFINITION IN THE PPA TERM SHEET] 

Closing Date [DEFINITION IN THE PPA TERM SHEET] 

Condition for Closing Date to be defined in the PPA, after Effective 

Date and prior to start of construction 

Commercial Operation Date [DEFINITION IN THE PPA TERM SHEET] 

Commissioning Certificate means the certificate as defined in section 6.1.7.2 of the MFS 

Confidentiality Agreement [DEFINITION IN THE PPA TERM SHEET] 

Connection Agreement [DEFINITION IN THE PPA TERM SHEET] 

Days [DEFINITION IN THE PPA TERM SHEET] 

Delivery Point means the connection point as defined in section 4.3 of this MFS 

Effective Date means the date of execution of the PPA 

EPC Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the design, engineering, procurement, 

supply, transportation, erection, construction, installation, testing, 

commissioning and warranty of the [X] Wind Farm 

Final Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Financial Close [DEFINITION IN THE PPA TERM SHEET] 

Government means the Government of Libya 

Kommentar [JSZ3]: GECOL/REAOL 
to confirm 
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Good Utility Practice means, at a particular point in time, those practices, methods, 

equipment, specifications and standards of safety and performance 

and that degree of skill, diligence and foresight generally used by 

skilled and experienced professional organisations acting in good 

faith performing (as the case may be) design, engineering, con-

struction, O&M services in the international power generation indus-

try with facilities and operations of a type and size similar to the [X] 

Wind Farm in order to accomplish the desired result at the lowest 

reasonable cost consistent with reliability, safety and expedition 

Grid means the electrical power system network comprised of conven-

tional generation plants, [X] Wind Farm, transmission lines, [X] Sub-

station, distribution lines and consumer.  

Guarantee Value means the values provided by Bidder according to section 8.1 of 

this MFS 

Guaranteed Availability means the availability values provided by Bidder according to sec-

tion 8.1.3 of this MFS 

Guaranteed Power Curve means the power curve provided by Bidder according to section 8.1 

of this MFS 

HSE Plan means the Health Safety and Environmental Plan provided by Bid-

der according to section 6.1.14 of this MFS 

Independent Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Buyer for activities defined within this 

RfP 

Interface means the connection and physical tie-ins described in section 4 of 

this MFS 

Laydown Areas means the provisional areas allocated temporarily for the Project 

which shall be returned to the Buyer or the Government upon 

Commercial Operation Date 

Libyan VRE Grid Code means a term set rules for Libyan VRE system for connection of [X] 

wind farm into power system of Libya. 

Main Equipment and Systems means the equipment and systems defined in section 6.1.3 of this 

MFS 

Maximum Sound Power Level means the value as defined in section 8.1.2 of this MFS 

MFS means this Minimum Functional Specification as part of the RfP 

Minimum Acceptance Level means the minimum value that can be accepted for the Perfor-

mance Guarantees 

Net Electrical Output [DEFINITION IN THE PPA TERM SHEET] 

Owner’s Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Generator to supervise the EPC Con-

tractor activities 

O&M Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the operation and maintenance  of the [X] 

Wind Farm 

Performance Guarantees means the values provided by the Bidder according to section 8.1 of 

this MFS 
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Project means: 

– The design, financing, construction, testing and start-up, as 

well as the operation and maintenance of the [X] Wind Farm 

on a Build, Own, Operate (BOO) basis for the term of the 

PPA; and 

– the sale by the Project Company and the purchase by the 

Buyer of Net Electrical Output dispatched by the Buyer and 

made available by the Project Company in accordance with 

the PPA term sheet. 

Project Agreements [DEFINITION IN THE PPA TERM SHEET] 

Project Company means the special purpose company to undertake the Project 

Project Implementation 

Schedule 

[DEFINITION IN PART 1 OF THE RFP] 

Proposal [DEFINITION IN PART 1 OF THE RFP] 

Provisional Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Reliability Test Run Means the test as defined in section 6.1.7.3 of this MFS 

Request for Proposals or RfP means the set of documents issued by GECOL/REAOL on 

XX.XX.XXXX for the Project 

Scheduled Commercial Opera-

tion Date 

[DEFINITION IN THE PPA TERM SHEET] 

Site means those parcels upon which the [X] Wind Farm will be con-

structed. 

Successful Bidder means the Bidder selected by GECOL/REAOL to undertake the 

Project 

Technical Proposal [DEFINITION IN PART 1 OF THE RFP] 

Project Roads means the access roads to the [X] Wind Farm facilities and each of 

its WTGs for the construction, commissioning, start-up and opera-

tion of the [X] Wind Farm during the term of the PPA. 

Turn-over Package means each of the systems defined by the ECP Contractor to be 

processed separately for cold and hot commissioning 

  

  

 

 

Kommentar [JSZ4]: FOR A DEFINED 
PROJECT: Review is necessary for 
those parcels only affected during 
transport of blades and underground 
cables for interconnection. 

Kommentar [JSZ5]: FOR A DEFINED 
PROJECT: To be defined whether the 
Project Roads to access the WTGs are 
to be operated and maintained by the 
Project Company or transferred to the 
Libyan Government upon commission-
ing. 
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2. Introduction 

The Authorities seek the installation of the [X] Wind Farm with a total gross installed capacity between 

[X] and [X] MW in the [X] area of Libya. The [X] Wind Farm shall include all facilities and equipment 

necessary for power generation according to the requirements of this Part 2 of the RfP, the Minimum 

Functional Specification (the MFS). 

 

The [X] Wind Farm will be developed in accordance with the [X] Law and comprise the design, financ-

ing, engineering, procurement, construction, testing and start-up, as well as the operation and mainte-

nance of the [X] Wind Farm on a Build, Own, Operate (BOO) basis for the term of the PPA. 

 

The [X] Wind Farm will connect to the [X] Substation located [X] km according to the requirements in 

section 3.5 of this MFS. The eventual expansion or full construction of the [X] Substation is not part of 

the Project’s scope of works. 

 

The Bidders are free to design the [X] Wind Farm as deem appropriate as long as the requirements of 

this MFS and Libyan VRE Grid Code are fulfilled, particularly the operational requirements and the 

Guarantee Values are of foremost importance. The capacity of the WTGs and the [X] Wind Farm is 

described in section 6.1.1. 

 

This MFS describes the minimum technical requirements for the [X] Wind Farm. 

 

 

Kommentar [JSZ6]: MAIN ASSUMP-
TIONS: 
 
Project development is in good pro-
gress by REAOL/REDEVCO including 
securing the site, grid connection, 
ground data, preliminary ESIA, no ma-
jor concerns with permitting and prelim-
inary soil survey. 

Kommentar [JSZ7]: FOR A DEFINED 
PROJECT: Insert applicable law if exist-
ing 

Kommentar [JSZ8]: GECOL/REAOL 
to confirm 
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3. Scope of Works 

The scope of works of the [X] Wind Farm includes: 

 

 the survey and assessment of the Site including all related site investigations; 

 the development, design, engineering, financing, permitting, insurance, procurement, manufactur-

ing, factory testing, transport to the Site, erection, construction, commissioning, performance test-

ing and reliability testing; 

 all works and services related to site development, site security, site preparation, civil, mechanical, 

electrical, I&C, firefighting and communication for the [X] Wind Farm during construction; and 

 the operation and maintenance of the [X] Wind Farm including all necessary works and services. 

 

The Bidder shall include in its scope all facilities, equipment, works and services necessary for com-

plete, safe and reliable operation and maintenance of the [X] Wind Farm in accordance with the terms 

of the PPA, even if certain essential works are not explicitly stated in this MFS or elsewhere in the RfP. 

 

If not defined as approved vendors within this RfP, all equipment and its accessories shall be newly 

manufactured by reputable manufacturers with sufficient experience of the particular equipment pro-

posed. No used, reconditioned or salvaged equipment, parts or material shall be allowed. The equip-

ment shall be free of defects and irregularities. All equipment and parts 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, of highest quality, most modern and up-to-date technologies shall be se-

lected and licensing terms agreed with the objective of maximizing value and availability of the [X] 

Wind Farm. 

 

The works shall be performed according to the Good Utility Practice and include at least the scope de-

scribed in this section. 

 

3.1 Studies and Surveys 

 Geotechnical and topographical surveys for construction of all equipment and facilities of the [X] 

Wind Farm including Project Roads and parcels affected, as well as cranes and laydown areas dur-

ing construction and operation; 

 Investigation of subsoil conditions and study of geological formation and seismic conditions of the 

area; 

 Social and Environmental Impact Assessment ([X]);  

 Hazard and Operability (HAZOP) studies; 

 Fire risk evaluation in accordance with NFPA standards and rules and local regulations; 

 Construction Environmental Management Plan (CEMP) and HSE regulations; and 

 Electrical system studies for grid interconnection; and 

 Wind resource assessment and Annual Electricity Yield (AEY) calculation study. 

 

Kommentar [JSZ9]: The scope of 
permitting is to be adjusted according to 
role of REAOL/REDEVCO 

Kommentar [JSZ10]: GECOL/REAOL: 
Insert proper denomination in Libya 

Kommentar [JSZ11]: TO BE DE-
FINED. It could be assumed by 
REAOL/REDEVCO for the first projects.  
 
If by REAOL/REDEVCO then they’ll 
need to prepare all data necessary for 
the network studies.  
 
A main difficulty is the different type of 
generators and configurations that 
might be offered.  
 
Suggestion is to allocate it to the Bid-
ders 



- 6 - 

 

Standard PSP Documents – Wind Power Projects 

Part 2 – Minimum Functional Specification  
 

3.2 Preparatory Works 

 Due diligence of all applicable aspects; 

 Data collection on parcels to be affected during transport and installation of large equipment; 

 Data collection regarding Interfaces;  

 Collection of meteorological data relevant for proper wind resource assessment and AEY of the [X] 

Wind Farm; 

 Data collection of previous relevant studies; 

 Site preparation including compaction of soil, filling of low areas and grading of the entire area of 

the Site to the required lines levels and slopes, as required; 

 Provision of temporary laydown areas, warehouses, workshops, vehicles and equipment as neces-

sary for the construction phase; 

 Soil improvement and load bearing piles if necessary; 

 Provision of flood protection measures if necessary; 

 Provision of precast yard as necessary; 

 Provision of temporary lighting and earthing as necessary; 

 Clear demarcation of project sites; 

 Provision of temporary firefighting and alarm system; 

 Provision of temporary site drainage, storm water and sanitary drainage as necessary for the Site, 

Site facilities, temporary laydown areas, warehouses, workshops, as required with concrete base if 

necessary; 

 Disposal of sewage as necessary; 

 Provision of temporary housing compound and camp facilities; 

 Provision of temporary roads as necessary; 

 Provision of temporary site fencing including gates as necessary; 

 Provision of first aid, site safety and security system for the construction phase;  

 Provision of temporary offices for the Project Company and the Owner’s Engineer/Independent 

Engineer; 

 Provision of temporary offices for the EPC Contractor; and 

 Site services as required for the construction and commissioning of the [X] Wind Farm such as 

electricity supply, potable water, make-up water, instrument and service air, fuel supply and tele-

communication. 

 

3.3 Civil Works 

Apart from civil works described so far in this MFS, at least the following civil works are parts of the 

scope of works.  

 

3.3.1 WTG foundations 

All civil works required for installation of the WTGs including design, preparation, excavation, backfill, 

levelling, earthing, formwork, concrete works and water proofing of the foundations in accordance with 

the WTG manufacturer, as well as all what is required for assembling of WTG’s tower. 

 

Kommentar [JSZ12]: GECOL/REAOL 
Confirm the requirements of Owner’s 
Engineer/Independent Engineer 
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3.3.2 Infrastructure and outdoor works 

 Construction of new roads including access roads to each and between (when necessary) the 

WTGs as required, the Project Roads;  

 Rerouting/relocation of existing facilities such as piping, cabling and ducts where necessary; 

 Crane areas/platforms and laydown and storage areas as required and as specified by WTGs 

manufacturer; 

 Modification, improvement and upgrading of the existing infrastructure as required to adequately 

service the requirements of the [X] Wind Farm; 

 Civil works for power evacuation from the [X] Wind Farm to the [X] Substation and works within the 

[X] Substation area for power evacuation and communications up to the Interface; 

 Civil works for earthing and lightning protection system; 

 Civil works for oily and chemical waste water collection and treatment; 

 General site filling, levelling and grading to the necessary lines and levels, and all other earth works 

where required including access areas; and 

 Soil improvement and load bearing piles, as required.  

 

3.3.3 Non-technical buildings (service building) 

Buildings and structures for the [X] Wind Farm shall be designed to acceptable international standards 

and local codes and regulations and shall be fit for the purpose in each case. The works shall include 

all what is necessary to fulfil the standards including at least excavation, foundations, reinforced con-

crete, masonry and structural steel. 

 

All buildings required for the proper operation shall be part of the scope of works including but not lim-

ited to: 

 

 Facilities for maintenance personnel as deemed necessary including changing rooms. lounge. etc.;  

 A storage space for all spare parts, tools and spare oil; 

 Lifting equipment within spare part storage as required; 

 HVAC for the buildings as required; and 

 Firefighting equipment as required. 

 

These facilities can be integrated together in one service building. 

 

3.3.4 Electrical and I&C systems 

Following buildings, civil works and structures for the electrical and I&C systems but not limited to: 

 

 Transformer buildings for each WTG’s transformer outside the towers of the wind turbines (if appli-

cable when transformers not inside the towers);  

 Underground cable ducts and trenches, and above ground cable trays and bridges for MV and data 

connections, all as necessary; 

 Underground cable troughs for MV and data connections at the [X] Substation area;  

 Service room for monitoring and maintenance of the [X] Wind Farm with communication equipment 

and working station for monitoring; 

 Foundations (if required); and 

 Earthing pits (if required). 

Kommentar [JSZ13]: FOR A DE-
FINED PROJECT: Update with defini-
tion of interface 

Kommentar [JSZ14]: GECOL/REAOL:  
 
Review requirements of this service 
room. Is it required? 



- 8 - 

 

Standard PSP Documents – Wind Power Projects 

Part 2 – Minimum Functional Specification  
 

 

3.4 Mechanical Works 

WTGs shall be of onshore upwind type horizontal axis including all standard accessories and auxiliary 

equipment that normally form part of a WTG including but not limited to: 

 

 Rotor including three (3) blades, hub, blade bearings and active pitch control for operation at varia-

ble speed; 

 Nacelle on top of the tower including yaw system to direct the rotor towards the wind and housing 

the gearbox (if applicable) and the electrical generator; 

 Drive train including bearings, main shaft, gearbox (if applicable); 

 Condition Monitoring System (CMS); 

 Generator with related auxiliary equipment for proper operation of the WTG; 

 Frequency converter including all necessary electrical auxiliary equipment; 

 Calibrated wind speed and direction sensors on top of nacelle; 

 Aviation lights and day markings such as nacelle beacons (where applicable), satisfying local and 

international regulations;  

 Tubular towers of steel supporting nacelle and rotor; and 

 Control cabinet, safety equipment, elevator and ladder, electrical installations within the tower, spe-

cial environmental conditions/shadow impact module (if applicable). 

 

Other mechanical works of the scope of work including: 

 

 Design, procurement, manufacture, transport, storage, installation, test runs and commissioning of 

a meteorological mast including instrumentation according to IEC 61400-12-1 and MEASNET rec-

ommendations for a third party site verification of the offered power curve; and 

 All equipment and tools necessary to fulfil the Guaranteed Availability of the [X] Wind Farm includ-

ing amongst others consumables, materials, lifting equipment and spare parts. 

 

3.5 Electrical Systems 

3.5.1 Interconnection from WTGs to Delivery Point at [X] Substation 

The interconnection from [X] Wind Farm to [X] Substation includes design, engineering, procurement, 

erection, commissioning and testing of all required equipment (inclusive of all necessary accessories) 

according to best industry practices and all applicable standards in Libya. 

 

 Power cabling as necessary for including, but not limited to, auxiliary equipment, machines, and 

connection cable from Wind Farm to [X] Substation.; 

 Control cabling as necessary for including, but not limited to, protection circuits, control circuits, 

metering circuits, DC cabling and communication circuits.; 

 Signal cabling as necessary; 

 Power line Carrier communication (PLCC) as necessary for, but not limited to, communication, 

power line carrier protection and tele. control; 

 Illumination system as necessary for, but not limited to, WTG building, switchyard and roads; 

 Earthing system as necessary for, but not limited to, switchyard and WTG area ; 

Kommentar [JSZ15]: TO BE DE-
FINED: Whether modifications in the 
road infrastructure shall be full respon-
sibility of the Bidder or if 
REAOL/REDEVCO will support the first 
projects by taking over this task and re-
sponsibility 

Kommentar [JSZ16]: No detailed re-
quirements since IPP and MEASNET 
recommendations shall suffice 

Kommentar [JSZ17]: ASSUMPTION. 
[X] Substation, expansion or connection 
is to be provided by GECOL under a 
different contract i.e. the [X] Substation 
is not part of the scope of works of this 
RfP 

Kommentar [JSZ18]: TO BE DEFINED 
according to grid connection strategy.  
 
This template assumes the case of [X] 
Substation sufficiently close to the Wind 
Farm i.e. no OHL required and connec-
tion to an available switchgear at the [X] 
Substation 
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 Firefighting system including, but not limited to, sensors, detection, water spray, fire port, panel, 

alarm and water tank; 

 Protection system  including, but not limited to, protection relay panels, control cables, transformer, 

WTG, isolator, Circuit Breaker (CB), Current Transformer (CT’s) and Voltage Transformer(VT’s); 

 Auxiliary stand by power system (if required) as necessary for, but not limited to, supplying starting 

power and stand by power for auxiliaries; 

 Any modifications in the [X] Substation and equipment necessary for the Interface with [X] Substa-

tion; and 

 Power system studies for grid interconnection. 

 

3.5.2 Wind turbine generators including auxiliaries supply 

The scope of supply shall include - but not be limited to - the following systems and components: 

 

 Step-up power transformers and MV switchgear situated inside the WTGs towers or when outside 

of WTGs towers in prefabricated transformer stations; 

 Auxiliary MV/LV transformer for supply to [X] Wind Farm non-technical buildings; 

 Power electronics converter system for WTG; 

 Operational meters for both production and auxiliary loads of WTGs; 

 Settlement meters for auxiliary supply to [X] Wind Farm non-technical buildings; 

 LV switchgear (if applicable); 

 DC and UPS-Systems with Ni-Cd batteries; 

 Required protection systems; 

 Power, control and signal cables including cable tray with supports and trenches (if required); 

 Lighting and small power installation including normal and emergency lighting; 

 Aviation safety markings and lights/nacelle beacons complying with international aviation standards 

i.e. International Civil Aviation Organization (ICAO);  

 Firefighting system; and 

 Earthing and lightning protection systems. 

 

3.6 I&C and communication systems 

The scope of supply shall include - but not be limited to - the following systems and components: 

 

 Primary sensors, transmitters and actuators; 

 Digital Control and Monitoring System (DCMS) and Supervisory Control and Data Acquisition 

(SCADA) for the [X] Wind Farm including all necessary software licenses; 

 Turbine generator controller including protection systems; 

 Human Machine Interface (HMI) with at least one (1) operator station to operate and monitor the 

[X] Wind Farm from one selected WTG of the Wind Farm; 

 All other protection systems; 

 Condition monitoring systems according IEC 61400-25 (if applicable); 

 Settlement meter at the [X] Substation; 

 Wind Farm monitoring / machine monitoring system; 

 Internal communication systems (telephone, LAN/ WAN system); 

 GPS based Clock systems; 

 Field testing equipment; 

Kommentar [JSZ19]: FOR A DE-
FINED PROJECT: Verify this require-
ment 

Kommentar [JSZ20]: GECOL/REAOL 
to confirm that the SCADA cabinet and 
monitor could be installed in one of the 
WTGs 

Kommentar [JSZ21]: Settlement meter 
at [X] Substation to be provided by sub-
station contractor not by the Project 
Company. This is the usual practice 
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 Two (2) sets of I&C special tools, including programming and diagnosis equipment; 

 Instrument workshop equipment; 

 Signal exchange and related works; 

 Data transfer to control & maintenance center of supplier and to [Y] (e.g. via Internet); 

 Telecommunication systems; 

 OLTE/MUX telecom channels provision, programming and routing including connection to the sub-

station system at [X] Substation as well as tele protection equipment; 

 Works like engineering and engineering documents, data preparation and data acquisition required 

for integration of the [X] Wind Farm into [X] Substation Control & Monitoring System (SCMS) at the 

[X] Substation;  

 Works like engineering and engineering documents, data preparation and data acquisition required 

for implementation and integration of the [X] Wind Farm into the NCC including any required 

equipment and software as well as testing, auditing and documentation (according to GECOL re-

quirements);  

– Remark: For avoidance of doubt, implementation and integration of the [X] Wind Farm into the 

NCC systems will be carried out by a separate contract under the responsibility of GECOL; and 

– Operational meter / measurements/ signal status readings shall be provided at interface for 

transmitting from the [X] Wind Farm DCMS to NCC for planning purposes.  

 Assistance and close cooperation in GECOL’s end-to–end test data and signal transferred from [X] 

Wind Farm to NCC prior back-energizing, which shall include data point tests, data communication 

and exchange tests and functional tests and tuning.  

 

 

Kommentar [JSZ22]: GECOL/REAOL: 
Confirm whether data shall be trans-
ferred to an own monitoring system at 
GECOL/REAOL 

Kommentar [JSZ23]: GECOL/REAOL 
Verify denomination for NCC 

Kommentar [JSZ24]: GECOL/REAOL: 
Include requirements of GECOL for da-
ta acquisition 
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4. Interfaces 

4.1 General 

The Bidder shall indicate and describe in detail Interfaces as part of his Technical Proposal and in the 

general layout to be provided as part of the Bid. Interfaces to other facilities and/or involving other par-

ties shall be done with the cooperation of the Bidder. 

 

Interfaces are connections and physical tie-in points between the [X] Wind Farm and: 

 

 The public roads; 

 The [X] Substation; 

 The NCC; and 

 The [COMMUNICATIONS]. 

 

4.2 Interface with the public roads 

The Interface(s) with the public roads shall be located in such a way that restrictions in traffic during 

construction, operation and maintenance of each WTG are minimized. A detailed description of the 

Project Roads’ interfaces including exact coordinates is to be provided with the Bid. 

 

4.3 Interface with [X] Substation 

Interfaces with the [X] Substation consist of:  

 

 Medium voltage connection: Cable terminals for connection of the MV cables within the MV 

switchgear of the [X] Substation including terminals in the interface panels for control and protec-

tion of CT/VT and auxiliary power supply of the MV cable protection cubicle. 

 Instrumentation and control: The interface panels shall be provided with the required equipment 

for transfer of signals between the SCMS  and fault monitoring and disturbance recording system 

(FMS) of the [X] Substation and the Wind Farm (in both directions) and the data exchange between 

[X] Wind Farm and [X] Substation via two (2) fiber optic cables within the scope of the Bidder. 

Hardwired I&C signals shall be provided with a cable by the Bidder up to a terminal strip in the in-

terface panels. 

 Telecommunication / teleprotection system: Interface of the telecommunication/ teleprotection 

system is the communication panel in the [X] Substation and the interface of the hotline telephone 

communication (voice/ data) with NCC is the telecommunication cabinet in the [X] Substation. The 

cables up to these connection points are part of Bidder’s scope. 

 

Kommentar [JSZ25]: FOR A DE-
FINED PROJECT: a layout shall be in-
corporated including coordinates and 
code of interface. 

Kommentar [JSZ26]: ASSUMPTION: 
Interface at the substation and MV 
XPLE cables underground to the [X] 
Substation for connection at MV part of 
the scope of the Bidder. 

Kommentar [JSZ27]: GECOL/REAOL 
Introduce counterpart for communica-
tion aspects in Libya .e.g. Ministry of 
Communications? 

Kommentar [JSZ28]: FOR A DE-
FINED PROJECT. Define Delivery 
Point. 
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4.4 National Control Centre 

All relevant data will be transferred from the [X] Wind Farm via the [X] Substation to the NCC. The In-

terface between the [X] Wind Farm and the NCC will be the connection points at the optical distribu-

tion frame in the [X] Substation. 

 

The type and amount of signals between the [X] Wind Farm and NCC is to be agreed during design 

stage. 

 

4.5 COMMUNICATIONS 

The [X] Wind Farm shall be connected to the national telephone system via an internet protocol based 

private automatic branch exchange (IP-PABX). The Interface is to be defined together with the authori-

ty for communications in Libya. 

 

Kommentar [JSZ29]: GECOL: Provide 
list of signals required if available 

Kommentar [JSZ30]: FOR A DE-
FINED PROJECT: 
 
Confirm that the connection point shall 
be coordinated with the responsible of 
communications in Libya. 
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5. Site Conditions 

5.1 General 

The Government/GECOL/REAOL will grant the Bidder with full access to the site in order to collect all 

information necessary for a proper preparation of its Bid. 

 

Regarding the site the Bidder shall carry out its own investigations neither GECOL/REAOL nor the 

Government, nor are their advisors responsible for the accuracy and completeness of the information 

in this RfP regarding the Site. 

 

5.2 Location and site characteristics 

[Coordinates. land use. topography. access. meteorology] 

 

[Include general description of site and snapshot of layout] 

 

[Include reference to geotechnical. topography. or other available studies of the sort] 

 

 

5.3 Meteorology 

[Meteorological description of the area] 

 

[Reference to annex with available data: satellite data. ground data and resource assessment report] 

 

 

Kommentar [JSZ31]: FOR A DE-
FINED PROJECT. 
 
All this section shall be adjusted for a 
defined project 

Kommentar [JSZ32]: ASSUMPTION: 
The site is secured and at least a pre-
liminary soil survey has been carried 
out. 
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6. Design Requirements 

6.1 General Design Requirements 

This section describes the minimum technical requirements and guidelines for defining the technology 

and the design of the [X] Wind Farm. The design of the Wind Farm shall take into account the site 

conditions as described in section 5. 

 

The Bidder shall  be responsible for all design and engineering for the Wind Farm. All design draw-

ings, specifications and calculations shall be signed and sealed by a professional engineer. The Wind 

Farm shall be designed, manufactured and configured in such a way that it will achieve high availabil-

ity and reliability at minimum power generation costs for the term of the PPA. 

 

All parts of the Wind Farm shall be suitable in every respect to fulfil the Performance Guarantees.  

 

The Bidder shall fulfil the following design requirements: 

 

 The design of the equipment and systems of the [X] Wind Farm shall be based on achieving an 

annual availability of the [X] Wind Farm greater than 97% according to the availability calculation in 

section 9 and optimizing the use of wind energy; 

 The [X] Wind Farm shall be designed and operated so that all the MFS requirements are met and 

all health, safety and environmental requirements are fulfilled; 

 All parts of the [X] Wind Farm shall be suitable in every respect for continuous operation at maxi-

mum output, as well as part loads, minimum load and to the shutdown periods and frequency of 

shut downs expected;  

 All parts of the [X] Wind Farm shall be suitable for the climatic conditions of the Site, as well as for 

the environmental restrictions; 

 All equipment and systems shall be built to appropriate internationally recognized standards and 

shall comply with all the applicable national codes and statutory requirements; 

 The Bidder shall ensure good engineering practices in preparing the design of the [X] Wind Farm;  

 The Bidder shall apply for the Wind Farm a well-established component classification and identifi-

cation system;  

 The international system of units (SI) shall be used for design, drawings, diagrams, instruments, 

etc.; 

 The overall layout of the wind farm shall consider service corridors for all services required as well 

as for MV cable connections within the Wind Farm, as well as between the [X] Wind Farm and [X] 

Substation facilities. as the case may be; 

 The primary operability objective is to design all Wind Farm systems that are easy to operate and 

that require minimum operator surveillance; 

 The primary maintainability objective shall be to minimize the required time and cost for mainte-

nance; 

 All facilities and equipment shall be arranged and spaced sufficiently to enable satisfactory access 

for operation and maintenance of the Wind Farm; and 

 Fire protection of the individual installations shall be according to international and local standards 

and in accordance with all requirements of this MFS. 

Kommentar [JSZ33]: Update when 
this section is shifted to PPA annex 
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6.1.1 Capacity 

The [X] Wind Farm shall have a total gross capacity in the range between [X] and [X] MW using WTGs 

with rated power of minimum 2 MW, hub heights between 80 and 120 meters and rotor diameters be-

tween 90 and 120 meters. 

 

6.1.2 Design conditions 

6.1.2.1 Climate conditions 

[X] 

 

Condition Unit Value 

Maximum ambient temperature °C [X] 

Minimum ambient temperature °C [X] 

Maximum relative humidity % [X] 

Minimum relative humidity % [X] 

Maximum ambient pressure mbar [X] 

Minimum ambient pressure mbar [X] 

 

6.1.2.2 Reference Site Conditions (RSC) 

The following Reference Site Conditions (RSC) shall be considered for the design and Performance 

Guarantees of the [X] Wind Farm. 

 

Reference Site Condition Unit Value 

Ambient air temperature °C [X] 

Ambient air pressure mbar [X] 

Relative humidity (at solar noon) % [X] 

 

6.1.2.3 Design conditions 

The Bidder shall consider as a minimum the following conditions for the design and rating of the Wind 

Farm. 

 

Condition Unit Value 

Ambient temperature °C [X] to [X] 

Design ambient air temperature (outside in the shade) °C [X] 

Black bulb temperature in full exposure to the sun °C [X] 

Maximum relative humidity % [X] 

Maximum design temperature of the electrical equipment installed indoors in 
air conditioned rooms 

°C 
[X] 

Maximum design temperature of the electrical equipment installed non in air 
conditioned rooms 

°C 
[X] 

Maximum ambient pressure mbar [X] 

Kommentar [JSZ34]: GECOL/REAOL 
to confirm. Capacities and features can 
be adjusted 

Kommentar [JSZ35]: FOR A DE-
FINED PROJECT: Insert introduction 
according to the data collected and to 
be provided with the RfP 
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Condition Unit Value 

Minimum ambient pressure mbar [X] 

Reference wind speed in accordance with IEC class (IEC 61400-1) m/s [X] 

Rainfall – Annual average mm [X] 

Rainfall – Maximum recorded in one (1) year mm [X] 

Seismic zone   

System frequency Hz 50 

Generator power factor - [X] lagging 
[X] leading 

Wind speed and dominant direction - See Part 3, Annexes 
to MFS, [X], of this 

RfP 

 

The Bidder shall consider that the site is exposed to sand storms and high temperatures that may lead 

to lower availability of the Wind Farm and/or high curtailment rates due to high temperature. High tem-

perature packages with additional protection against sand shall be considered and described in detail 

in the Technical Proposal. 

 

The occurrence of sand storms and high temperatures are to be further investigated by the Bidder to 

fulfil the requirements of this MFS. 

 

6.1.3 Main Equipment and Systems 

The following equipment shall be considered as Main Equipment and Systems: 

 

 Wind Turbine Generators; 

 SCADA/DCMS; and 

 MV transformers.  

 

The Main Equipment and Systems shall fulfil the following requirements: 

 

 Manufacturers given in Formsheet [X] Design and operational data shall be fixed from the date of 

submission of the Bid and shall not be changed; 

 Evidence of a track record of at least two (2) years of successful commercial operation under cli-

matic conditions similar to the ones at the Site by the time of Bid submission. 

 

6.1.4 Applicable norms and standards 

The Bidder shall ensure that the engineering, design, construction, testing, start-up and operation of 

the Wind Farm components, including all auxiliary facilities and systems, are according to internation-

ally recognized standards and codes in their latest edition. 

 

The latest editions of the standards, codes and recommendations and directives issued by the follow-

ing organizations shall apply for the design, construction, testing, commissioning and operation of the 

Project. 

 

International standards (shall prevail if no otherwise specified in this RfP) 

ISO International Standardization Organization 

Kommentar [JSZ36]: FOR A DE-
FINED PROJECT: If available for the 
required hub heights based on resource 
assessment and IEC 61400-1.  
 
It can be changed by Bidders depend-
ing upon own wind resource assess-
ment 

Kommentar [JSZ37]: FOR A DE-
FINED PROJECT:  
Depending on the site and according to 
an international standard e.g. Uniform 
Building Code 

Kommentar [JSZ38]: Insert exact ref-
erence to the Annex 

Kommentar [JSZ39]: FOR A DE-
FINED PROJECT: To be considered 
only if sand storms and high tempera-
tures. Usually manufacturers cannot of-
fer a package for both sand and tem-
perature, hence a description is neces-
sary. 

Kommentar [JSZ40]: GECOL/REAOL 
to confirm 
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International standards (shall prevail if no otherwise specified in this RfP) 

IEC International Electrotechnical Commission 

ICAO International Civil Aviation Organization 

 

National standards 

ANSI American National Standards Institute 

BSI British Standards Institution 

DIN Deutsches Institut für Normung 

EN European Standards 

JAPS Japanese Standard Organization 

 

National standards 

AASHTO American Association of State Highway and Transportation Officials 

ACI American Concrete Institute 

AGMA American Gear Manufacturers Association 

AIJ Architectural Institute of Japan 

AISC American Institute of Steel Construction 

AISE Association of Iron and Steel Engineers 

AISI American Iron and Steel Institute 

AMCA Air Moving and Conditioning Association 

API American Petroleum Institute 

ASCE American Society of Civil Engineers 

ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing Materials 

AWS American Welding Society 

CIRIA Construction Industry Research and Information Association 

ICE Institution of Civil Engineer 

IEEE Institute of Electrical and Electronics Engineers 

IPCEA Insulated Power Cable Engineers Association 

ISA Instrument Society of America 

JEC Japanese Electrotechnical Institute 

JEMA The Japan Electrical Manufacturers Association 

JIS Japanese Industrial Standards 

NACE National Association of Corrosion Engineers 

NFPA National Fire Protection Association 

OSHA Occupational Health & Safety Administration 

VDE Verband Deutscher Elektrotechniker (German Society of Electrical Engineers) 

VDI Verband Deutscher Ingenieure (German Society of Engineers) 

VGB Technische Vereinigung der Grosskraftwerksbetreiber E.V. (Society of big power Wind Farm opera-
tors) 

 

The Bidder shall conform to all applicable requirements of the national and local regulations, such as 

GECOL requirements unless stated differently in this RfP.  

 

Application of subsequent addenda and code cases published after the PPA is signed is subject to 

agreement between the PPA parties.  
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In case of conflict between the requirements of this RfP and other local regulations or GECOL’s speci-

fications the more stringent requirements shall apply. In case of any further disputes, the requirements 

of the PPA for disputes shall apply. 

 

6.1.5 Redundancy Concept 

The [X] Wind Farm shall be designed to achieve a high level of reliability through component redun-

dancy, quality construction implementation, quality equipment selection and farm maintainability and 

operability. Routine maintenance of the [X] Wind Farm or any of its components shall not lead to com-

plete shutdown of the complete Wind Farm. 

 

The design shall be such that the impact of a failure of any single piece of auxiliary equipment on the 

output of the [X] Wind Farm is minimal and will not cause a failure of the entire Wind Farm nor result in 

the loss of generation. Any system that can cause the outage of the complete [X] Wind Farm if one 

component fails shall be designed for high reliability, ease of maintainability, sufficient redundancy and 

quick system backup support. This shall also apply for electrical power supply. 

 

If a failure in an instrument or in a control component can directly or indirectly cause the failure of the 

whole system this component should have a redundancy factor. Specifically this is applied to all the 

central components of the instruments and control system, as well as for remote control of common 

facilities (if any). 

 

For the design of the electrical and I&C control facilities all requirements in this section 6.1 shall be fol-

lowed accordingly; reliable power supply and remote control of common facilities shall be maintained 

in case of outage of one single component. The [X] Wind Farm shall be monitored, controlled and 

safeguarded by the DCMS. The [X] Wind Farm shall employ redundancy of hardware and facilities at 

the supervisory and HMI levels and must be unitized at the Wind Farm automation level to match the 

mechanical Wind Farm redundancy. 

 

6.1.6 Performance Guarantees 

Performance Guarantees of the [X] Wind Farm shall be provided by the Bidder in Formsheet [X] Per-

formance Guarantees in section 8.1 or this MFS and shall be as follows: 

 

 For Provisional Acceptance: 

– Reliability runs: Acceptance of the Wind Farm will follow the conditions of Reliability Test Runs 

further described in section 6.1.7. 

– Maximum sound power level at hub height and nominal power of the WTGs. The Guaranteed 

Sound Power Level shall be valid for each WTG in the [X] Wind Farm and the value shall not 

exceed the level given in Formsheet [X] Performance Guarantees. 

 For Final Acceptance: 

– Guaranteed Power Curve: A power curve to be provided in Formsheet [X] Performance Guaran-

tees whose verification is optional after Warranty Period has expired and indicating the power 

production of each WTG in kW in steps of 0.5 m/s and until 30 m/s. This curve shall be in line 

with the measured power curve of the proposed WTG which shall be also certified by a valid in-

stitution and according IEC 61400-12. The measured power curve shall be also attached to the 

Technical Proposal. Further conditions are described in section 6.1.7. 

 During operation 

Kommentar [JSZ41]: GECOL/REAOL:  
Connection of Wind Turbines Single T 
concept, Double T or Ring connection ? 
 
It has substantial impact on the cost 

Kommentar [JSZ42]: FOR A DE-
FINED PROJECT:  
Review according to environmental 
regulation and IFIs guidelines. 
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– Guaranteed Availability: From COD a minimum annual availability combined for the [X] Wind 

Farm of 97% is to be guaranteed by the Bidders according to section 9. 

 

An additional Performance Guarantee is the maximum annual off-line electricity consumption of the 

Wind Farm which is given only for information to the Buyer  

 

6.1.7 Inspection, testing, commissioning and start-up 

The Bidder shall perform the following activities related to the inspection, testing, commissioning and 

start-up of the [X] Wind Farm but not limited to: 

 

 Coordinate, execute and document on site and at the factory inspections (i.e. Factory Acceptance 

Testing or FAT) according to the MFS and best engineering practices allowing the Buyer, if re-

quired, to witness the inspections; 

 Coordinate, execute and document of:  

– Installation, pre-commissioning, commissioning, start-up, operational and functional testing of 

the Wind Farm equipment and systems according to the requirements of this MFS and best en-

gineering practices;  

– Performance and acceptance testing of the Wind Farm and each WTG; 

– Reliability Test Run of the Wind Farm and related facilities, equipment and systems; and 

– Power curve measurement (if required). 

 Management  and coordination with all parties involved, including the Buyer, via regular meetings 

and written instructions when applicable; 

 Provide all supplies and qualified staff required for carrying out all inspections, tests, pre-

commissioning commissioning activities, unless otherwise excluded in this RfP; 

 Provide the necessary instructions, troubleshooting and training to the O&M Contractor and other 

staff involved in the operation of the Wind Farm; 

 Provide proof of calibration of instruments as well as relevant devices and equipment in advance of 

performing testing; 

 All electrical equipment shall be type and routine tested in the factories. Type tests authenticated 

by international neutral inspection authority will not be repeated if type test certificates of identical 

or similar (“similar” according the definition of IEC) equipment and for the same frequency (50 Hz) 

are available. The type test certificates shall be in English language and shall certify that the type 

test is according to IEC Standards; 

 The physical inspection shall be carried out at the time delivery of equipment, after the installation 

of equipment and after the commissioning; 

 During pre-commissioning and commissioning, main equipment and systems shall be checked for 

compliance with approved documentation, commissioning procedure and also for safe and secure 

integration of wind farm into the system ; and 

 Verify and ensure that communications and control are proper and sufficient for performing the 

tests. 

 

6.1.7.1 Inspection, test procedures and testing program  

The Bidder shall prepare and submit to the Buyer at least four (4) weeks prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the Wind Farm: 

 

Kommentar [JSZ43]: GECOL/REAOL: 
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 Construction inspection program including program and procedures for on-site and Factory Ac-

ceptance Testing (FAT) of Main Equipment and Systems. 

 

The Bidder shall prepare and submit to the Buyer at least four (4) months prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the Wind Farm: 

 

 Commissioning and start-up structure (sequential logic) including among others definition of Turn-

over Packages (TOP), as well as procedures for cold and hot commissioning, operational and func-

tional tests, energization, labelling and related health & safety;  

 A Reliability Test Run procedure of the Wind Farm and related facilities, equipment and systems; 

 A power curve measurement procedure including corrections due to air density; and 

 Testing program and detailed procedures for acceptance testing according to the requirements of 

this section. 

 

The Buyer has the right within thirty (30) Days after receipt of the relevant test procedures to provide 

comments or request the Bidder to conduct additional tests, which in the opinion of the Buyer should 

be carried out to prove that the Wind Farm facilities are installed and capable of being operated ac-

cording to the design, performance and operation requirements specified in this MFS and are capable 

of attaining the relevant Performance Guarantees specified in this MFS; and the Bidder shall include 

any such reasonable requests into the test procedures. If the Parties are unable to agree upon such 

additional tests, the matter in dispute shall be subject to resolution in accordance with the provisions of 

the PPA, provided that the Bidder shall be entitled to proceed with testing under its proposed proce-

dures pending resolution of such matter. 

 

Such test procedures and testing program shall take into account the demand supply position of the 

Grid. The Bidder shall notify GECOL at least three (3) Business Days in advance of the predicted 

generation in connection with any test, as well as the nature and duration of the required generation. 

In relation to any scheduled test that is required to be rescheduled, the Bidder shall notify the Buyer at 

least three (3) Business Days in advance of the commencement of the rescheduled test. 

 

The following contents and structure of test procedures is recommended but not mandatory, however 

if any of the contents apply, they shall be included within the procedure: 

 

 test program; 

 test standards; 

 type of inspection and tests; 

 methodology of tests; 

 method and equations/correction curves used for adjustment of recorded data to the design condi-

tions; 

 method of data recording and check lists including process data to be recorded; 

 forms of test records and of test report; 

 forms of quality inspection report, periodic inspection report and third party inspection report; 

 manpower and deployment schedule of [Bidder] for performing the tests;  

 equations and correction curves for process data; 

 description of instrumentation to be used including typical calibration sheets, procedures and accu-

racy within acceptable limit. Calibration certificates shall be valid according to best industry practic-

es or not older than six (6) months; 

Kommentar [JSZ49]: GECOL/REAOL: 
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 location of measurements; 

 tests which are to be witnessed by third parties; and 

 quality control procedure. 

 

 

6.1.7.2 Commissioning 

The Bidder shall supervise, execute and control as per approved procedures all aspects of commis-

sioning, including grid energization and without limitation the switchgear at the Delivery Point, while 

maintaining high quality standard and best industry practices. The Bidder shall also secure the  proper 

application of  labelling procedures and commissioning structure. 

 

The commissioning of the WTGs shall cover all components of WTG, power and control cabling, 

MV/LV switchgear and cabling from Wind Farm to [X] Substation. The commissioning tests have to be 

performed according to manufacturer’s standard commissioning procedures including confirmation of 

the proper, safe and functional operation of all safety systems, devices, controls and apparatus.  

 

The commissioning test on WTG shall include, but not be limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections 

 WTG vibration level below acceptable level; 

 Test of over speed trip of each WTG; 

 Test of power measurement system; 

 Verification of settings for electrical protection relays; 

 Demonstration of compliance with the requirements of Libyan VRE Grid Code; 

 Isolation procedure of WTG; and 

 Icing detection test. 

 

The commissioning tests for earthing system shall include, but not limited to: 

 

 Resistance measurement test; 

 Continuity measurement test; and 

 Step voltage measurement test. 

 

The commissioning test for transformers shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Transformer turns ratio measurement test; 

 Insulation dielectric test; 

 OLTC (on load tap changer) measurement test (if available); and 

 Transformer winding resistance measurement test. 

 

The commissioning test for MV switchgear shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

Kommentar [JSZ50]: FOR A DE-
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 Contact measurement test for main circuit (wherever applicable) 

 Insulation dielectric test; and 

 Mechanical operation test. 

 

The commissioning test for instrument transformer (CT’s and VT’s) shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Insulation dielectric test; 

 Ratio measurement test; and 

 Polarity test. 

 

The commissioning test for protection relays shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; and 

 Validation of protection setting and calibration. 

 

The below mentioned activities shall be part of the commissioning process, but not limited to: 

 

 Safe start-up with automatic synchronization; 

 Safe shutdown; 

 Safe emergency shutdown; 

 Demonstration of proper controlling of the WTG and of proper monitoring and recordings/data col-

lection by the SCADA system during operation; 

 Tower ladder safety rail / rope system; 

 Firefighting protection 

 Wind turbine over-speed and fail safe braking protection; 

 Tower / nacelle vibration detection; 

 Icing detection;  

 Frequency converter protection; 

 Isolation procedures of WTG (if applicable); 

 Function test of service lift, on-board crane; 

 Operation of changeover of LV auxiliary supply to UPS supply, operation of UPS system; and 

 Method from changeover of main equipment to redundant stand-by equipment. 

 

The Bidder shall present the commissioning protocols with all test results to the Buyer without any de-

lay.  

 

The Bidder shall confirm the successful commissioning of the measurement mast including but not lim-

ited to its mechanical completion, mast setup, arrangement of instruments, data logging and power 

supply. 

 

After successful completion of the commissioning activities for each WTG, for the interconnection from 

WTGs to Delivery Point at [X] Substation, and for the measurement mast, a Commissioning Certificate 

shall be issued by the Owner’s Engineer for each WTG, for the interconnection from WTGs to Delivery 

Point at [X] Substation and for the measurement mast. These certificates are to be provided to the 

Buyer without any delay. 

Kommentar [JSZ51]: TO BE DIS-
CUSSED. What party shall provide this 
certificate. Usually is the task of an OE 
if the OE is a requirement of the RfP. 

Kommentar [JSZ52]: GECOL/REAOL: 
Or to GECOL/REAOL 



- 23 - 

 

Standard PSP Documents – Wind Power Projects 

Part 2 – Minimum Functional Specification  
 

 

6.1.7.3 Provisional Acceptance 

The Provisional Acceptance consists of a reliability rest run and hence is also referred hereinafter as 

the Reliability Test Run. The Reliability Test Run purpose is: 

 

a. To demonstrate the reliable operation of the Wind Farm, its equipment and its systems; and 

b. To fulfil the Minimum Acceptance Criteria requirements of the PPA for declaring Commercial 

Operation Date. 

 

The Reliability Test Run can only be performed once the Commissioning Certificate has been issued. 

 

The Bidder shall provide a procedure for the Reliability Test Run according to the provisions in section 

6.1.7.1. 

 

During the Reliability Test Run all and each one of the WTGs are to be operated simultaneously dur-

ing two hundred and forty (240) consecutive hours producing and exporting electricity via the Delivery 

Point. During this period, the technical availability of the Wind Farm and of each WTGs shall be mini-

mum 97% and 95% respectively. The technical availability is to be calculated according to section 9 

(Annex 1 – Calculation of technical availability). 

 

The two hundred and forty (240) hours shall be considered when: 

 

 the WTG is operating or ready for operation; 

 the WTG is not able to operate due to the following external constraints: 

– meteorological or environmental conditions outside the standard conditions of use as specified; 

– the WTG is not operating on demand of GECOL or the Buyer; 

– downtime due to official regulatory requirements; 

– downtime due to shadow impact or noise emissions; 

– downtime due to grid outages that have not been caused by one of the WTGs or personnel of 

the Bidder; 

– downtime due to force majeure and the resulting additional maintenance activities approved by 

the Buyer/GECOL;  

– scheduled maintenance activities as agreed with the Buyer/GECOL; and 

– outage due to force majeure and the resulting additional maintenance activities approved by 

Buyer/GECOL. 

 

Upon successful Reliability Test Run the following process shall be followed: 

 

 The Bidder shall compile test documentation and provide a test report to the Buyer within five (5) 

Business Days after completion of the test. Data of all WTGs shall be collected with the SCADA 

system and submitted to the Buyer in corresponding report of the test documenting the measured 

technical availability; 

 The Buyer has seven (7) Business Days to review and provide comments on the report. If no 

comments are provided within this timeframe the Reliability Test Run is deemed as passed;  

 Comments shall be discussed among the parties and if disputes arise they shall be dealt with ac-

cording with the provisions in the PPA; and 

 The Buyer or its representative shall provide a Provisional Acceptance Certificate stating whether 

Kommentar [JSZ53]: Harmonize with 
PPA termsheet 
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the Wind Farm has successfully passed, passed with reservations or failed to pass the Reliability 

Test Run. 

 

If the Wind Farm fails to pass the Reliability Test Run this can be repeated two (2) more times at which 

stage the Buyer shall have the right to reject the Wind Farm according to the conditions in the PPA. 

 

6.1.7.4 Final Acceptance 

Within the Warranty Period, the Buyer shall have the right to perform a Power Curve Measurement via 

a third party in accordance with IEC 61400-12-1 for one selected and suitable WTG. The results doc-

umented in accordance with IEC 61400-12-1 by means of a power curve verification report that shall 

be available not later than 24 months after the Project Commercial Operation Date. 

 

 

6.1.8 Grid connection requirements 

The Bidder shall comply with minimum technical, design and operational requirements of the Libyan 

VRE Grid Code as an user connected to the Transmission System. Likewise, the Libyan VRE Grid 

Code states the minimum technical, design and operational requirements that GECOL shall comply 

with at the connection side with the Wind Farm. 

 

 

 

The Bidder shall approach GECOL to coordinate the signal exchange as well as the necessary hard-

ware and consequently provide GECOL with all electrical data of the Wind Farm according to the Lib-

yan VRE Grid Code. Furthermore, all grid connection and settlement requirements from GECOL shall 

be identified and complied by the Bidder 

 

6.1.9 Operational requirements 

The Wind Farm shall be designed for operation and dispatching before and after COD in accordance 

with the following requirements: 

 

 The Wind Farm, grid connection equipment, and all systems and equipment shall be designed for 

safe continuous or intermittent operation, at constant or fluctuating levels, including the capability 

for frequent start-ups and shutdowns (if limitations on shutdowns due to grid defaults, this limitation  

has to be provided with Bid); 

 The Wind Farm shall be operated with full compliance with the environmental requirements, within 

its technical limits to be specified by the Bidder according to section 7.1; 

 The Wind Farm shall be able to curtail/shut down the operation of single WTGs on request; 

 Compliance with the applicable requirements of the Libyan VRE Grid Code; 

 The auxiliary power for the Wind Farm shall be designed in a way such that in case of standstill the 

supply shall be from the [X] connection at the [X] Substation;  

 Maintenance activities for the Wind Farm shall be planned to take place outside the peak load peri-

ods, and preferably in periods of low demand in Libya with timely coordination with GECOL; 

 The Bidder shall explain in its Technical Proposal how maintenance and operation data is collect-

ed, processed and evaluated in relation with the operation and control system of the Wind Farm; 

 The Bidder shall ensure that equipment used for ongoing Wind Farm performance monitoring 
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should at all times have a valid calibration certificate; and 

 The Bidder shall take all necessary provisions for keeping the nacelle tight to avoid the dust parti-

cles coming in contact with sensitive components and causing damages In case of dust/sand is a 

major concern in the area the Bidder shall explain the measures taken or to be taken for equipment 

most affected by it e.g. gearbox oil filter and blade and cooling radiator. 

 

6.1.10 Spare parts, consumables and materials 

The EPC Contractor shall provide all spares necessary for discharging his responsibilities in carrying 

out the work, including commissioning and during the Warranty Period. 

 

During the Warranty Period, as parts and supplies are used from the inventory, they shall be replaced 

by the Project Company at no cost to the Buyer. In addition, if during the Warranty Period a change in 

the level of spare parts maintained is required in order to maintain the guaranteed levels of availability, 

the spare parts inventory shall be revised, at no cost to the Buyer. 

 

The Project Company shall declare before substantial completion of the Wind Farm the list of spares 

held for the purposes above and offer the Project Company the option to purchase the spares at the 

end of the Warranty Period of the Wind Farm to reach substantial completion. 

 

Bidder shall submit a priced list with quantities of recommended spare parts and special tools for the 

Wind Farm. This list shall include any requirements for spare parts as defined by any local law or regu-

lation and according to good practices. The Bidder shall complete the template provided in Formsheet 

[X] of the RfP, detailing the individual spare parts, the unit price and its quantity. The recommended 

spares should be classified as follows: 

 

 Maintenance spares and consumables: These are items for which the Bidder anticipates that de-

mands will arise during normal operation of the Wind Farm. 

 Overhaul spares and consumables: These are items for which the Bidder anticipates that demands 

will arise during the programmed minor and major overhauls. The Bidder shall provide prices and 

estimated quantities required for each item affected by both minor and major overhauls. 

 Strategic/Breakdown Spares: These are items for which the Bidder anticipates that demands may 

arise through breakdowns that could jeopardize the availability or safety of the Wind Farm.  

 

All spares shall be directly interchangeable with the corresponding parts installed in the Wind Farm 

and shall meet the requirements of the specification of the Wind Farm Spares shall be warranted for a 

period equivalent to the Warranty Period for the original Wind Farm. 

 

The spares shall be stored in appropriate areas / stores within the Wind Farm. Bidder shall provide the 

spare parts listing in such a format to serve as a base for a relational database system for the further 

consideration, handling and management of the spares. 

 

6.1.11 Special tools 

All tools, special tools and equipment to facilitate the overhaul, maintenance and adjustment of the 

Wind Farm during construction, commissioning and operation, including cranes and lifting equipment 

shall be included in the Bid. 
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All parts of the Wind Farm shall be provided with permanent arrangements for slinging or handling 

during erection and overhaul. 

 

Any item of the Wind Farm normally stripped or lifted during periods of maintenance weighing at least 

50 kg shall be permanently marked with its weight and shall be provided with lifting gear for the instal-

lation, maintenance and replacement. Any special devices, slings, runway beams, trolleys and other 

lifting tackle necessary for the maintenance of the Wind Farm shall be provided by the Project Com-

pany. 

 

In the case of Wind Farm items weighing more than 2000 kg, the lifting gear to be provided shall gen-

erally comprise a permanently installed electrically operated hoist or overhead crane. Exceptions may 

be permitted on a case-by-case basis. 

 

The marking and test specification of safe working load values on lifting equipment shall be in metric 

units. 

 

The Bidder shall provide with his Bid a list of recommended special tools and corresponding prices. 

 

6.1.12 Corrosion protection 

All material not naturally corrosion-resistant shall be treated or finished to protect surface and func-

tional integrity under the ambient conditions prevailing at the site. The Bidder shall be acquainted with 

the corrosion conditions at the site chiefly with equipment installed outdoors. 

 

Corrosion protection measures and procedures for reinforced concrete, steel structures, concrete sur-

faces and metal surfaces shall be provided with the Technical Proposal.  

 

The painting and corrosion protection shall be covered and regularly monitored during the Warranty 

Period by the Bidder. 

 

In particular, following recommendations shall be followed: 

 

 Reinforced concrete: Reference should be made to NACE Standard RP0187-2005 Item No. 21034 

Standard Recommended Practice Design Considerations for Corrosion Control of Reinforcing Steel 

in Concrete. Prior to detail engineering, the Successful Bidder is required to describe his proposed 

method of concrete production under hot weather conditions and give explanations with regard to 

crack-free concrete design concerning groundwater structures and monolithic elements such as 

turbine foundations etc. 

 Steel structures: Adequate protection shall be provided for steel structures to avoid reduction of 

their lifetime or hindering of their purpose. The following guidelines shall be applied: 

– Galleries, handrails, stairs, ladders and other miscellaneous steelwork shall be hot-dipped gal-

vanized and shall be in addition adequately painted according to safety requirements. 

– Structural steelwork shall be at least coated with minimum three (3) workshop coats (prime 

coat, intermediate coat and final coat) and a touch-up / repair on site after erection where nec-

essary. In any case the coating shall be in accordance with international standards depending 

upon the specific conditions on site. 

– The embedded items (anchor bolts, fixing elements etc.) for outside and inside conditions sub-

ject to corrosive climate and chemical attack, etc. shall be of stainless steel (type 316L accord-
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ing to AISI-Standard). 

– The embedded items for inside conditions (no corrosive climate) shall be hot-dipped galvanized 

and shall be adequately painted in addition. 

– All anchor bolts shall have a concrete cover of at least 100 mm. 

 Painting Systems: The applicable corrosion category where the Wind Farm will be located (macro-

climate) shall be determined in accordance with ISO 12944-2 (Part 2: Classification of environ-

ments). Any special corrosion conditions (microclimate) may result in a higher category. Any paint-

ing system shall be designed with a low VOC content to meet the requirements for low emission of 

solvents. 

 

6.1.13 Environmental Requirements 

The Bidder shall demonstrate that the Wind Farm over all site and operational conditions will comply 

with all applicable environmental regulations and standards during construction, testing and operation. 

If applicable, and further to the national standards applicable in Libya the Bidder shall adhere to envi-

ronmental standards required by International Finance Institutions (IFIs) involved in the Project. In any 

case, the more stringent regulation or standard shall be applied. 

 

The Bidder shall prepare and get approved by the local authority an Environmental and Social Impact 

Assessment (ESIA) before start any construction activity at the site. The ESIA preparation shall be 

done according World Bank procedures considering the WB OP 4.01. Preparation of the ESIA shall be 

shown in the Project Implementation Schedule to be provided with this RfP. 

 

The following environmental aspects shall be analysed and complied with for all site and operation 

conditions during construction and operation of the Wind Farm but not limited to: 

 

 Noise levels: Sound pressure levels shall be measured according to relevant ISO standards com-

pensating for background noise and comply with the requirements in section 6.1.6 of this MFS. 

 Air pollution control; 

 Water pollution controls; and  

 Soil contamination control. 

 

 

6.1.14 HSE Management 

The Bidder shall be responsible for Health, Safety, and Environmental (HSE) management of the 

works during construction, commissioning, testing and operation of the Wind Farm. This shall be in 

accordance with all applicable international and local regulations and good practice. 

 

The Bidder shall prepare and implement an overall, comprehensive and pro-active Health, Safety and 

Environment Plan (HSE Plan) and associated working instructions and procedures (to be included in 

the HSE Plan as mentioned below) that will govern Bidder’s actions at all times during the construction 

and operation of the Wind Farm. The HSE Plan shall: 

 

 Comply with applicable local and international standards and regulations; 

 Set out, in detail, how the Bidder proposes to deal with the environmental risks and challenges dur-

ing the construction phase of the Wind Farm. The environmental risks shall be evaluated in qualita-

tive terms, and wherever possible in quantitative terms. The overall target of the project shall be to 
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reduce possible environmental impacts to an as low as reasonable practicable level; and 

 Develop and implement an emergency response plan outlining all necessary measures and com-

munication procedures in case of emergency situations. 

 

The Successful Bidder shall submit a detailed construction HSE Plan, that will demonstrate the Bid-

der’s commitment to the highest standards of personal and general safety standards, the Bidders 

commitment to the highest standards of health and occupational hygiene of the construction workforce 

during construction of the Wind Farm as well as the concept of an accident and injury free Project. The 

safety track record of the Bidder in previous projects should also be highlighted, as well as the meth-

odology that it will adopt, particularly in the intense environmental conditions of the region, in order to 

ensure the highest standards of health & safety management on the construction site. The HSE Plan 

shall include environmental mitigation and monitoring measures to ensure Bidders commitment to the 

highest standard of environmental protection at the construction site and during all phase of the con-

struction activities. 

 

All suppliers of materials and services are required to comply with the international social accountabil-

ity standard SA 8000 and environmental standard ISO 14001. 

 

6.1.15 Training 

The Bidder shall provide a schedule of recommended operations and maintenance training differenti-

ating training by categories similar to the following and including a narrative description of the type and 

level of training: 

 

 Bidder's on-site training; 

 Equipment vendor's on-site training; and 

 Equipment vendor's off-site training. 

 

The Bidder is required to demonstrate with the Technical Proposal the implementation of long-term 

training for the Wind Farm personnel during design, construction, operation and maintenance.  

 

The long-term training program covers both training and qualification. The goal of the training and 

qualification program shall be to ensure that Wind Farm personnel acquire and maintain the combina-

tion of knowledge and demonstrated skills required for fulfilling their responsibilities.  

 

All employees shall be responsible to participate in both formal and self-paced training to achieve and 

maintain qualification for their assigned position. Maintaining an assigned level of qualification shall be 

a condition of continued employment. 

 

The Project Company has the overall responsibility for ensuring that Wind Farm personnel are ade-

quately trained and fully qualified to perform their assigned duties, as well as work closely with the 

EPC and O&M Contractors to ensure effective program development. 

 

Training shall be based, on the job training, supplemented by classroom instruction and/or computer-

assisted training for required topics. Special schools and seminars for specific knowledge and skill re-

quirements that are considered beyond the capabilities of the staff have to be evaluated and imple-

mented on a case-by-case basis. 
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The Bidder shall also identify where training is offered free of charge to new equipment owners by 

equipment vendors.  

 

6.1.16 Quality Assurance and Quality Control (QA/QC) 

Bidder shall provide a quality assurance manual applicable to the design, procurement, construction, 

testing and start-up as well as to the O&M of the Wind Farm and evidence of accreditation to a nation-

al or international quality assurance standard equal to ISO 9001 in its last version. 

 

During project execution, the Project Company will be required to develop, implement and maintain a 

project specific quality plan covering all aspects of the PPA. 

 

 

6.1.17 Permits, authorizations, licenses and consents 

The Project Company shall identify, obtain and maintain all permits, consents, licenses, authorizations 

and/or approvals required for achieving the Scheduled Commercial Operation Date (SCOD) and the 

proper operation and delivery of electricity of the Wind Farm and the Project after COD. 

 

The cost and time incurred for obtaining all the permits, consents, licenses, authorization and/or ap-

proval shall be included in the Bid. This is notwithstanding that; GECOL/REAOL will cooperate with 

the Project Company in the identification of such permits, consents, licenses and approvals and use 

reasonable efforts to assist with such applications. 

 

 

6.2 Particular Requirements 

Following the minimum particular requirements for the Wind Farm are described and shall be detailed 

by the Bidder in the Technical Proposal. 

 

6.2.1 Security, safety, firefighting and hazards 

 The Bidder shall provide firefighting and first aid equipment in WTG tower base and nacelle as well 

as in service room as required; 

 Areas where a potentially flammable atmosphere may exist shall be classified to the relevant sec-

tions of internationally recognized standards. Suitably certified equipment shall be used in the des-

ignated hazardous areas. To the maximum extent practicable, equipment requiring operator atten-

tion and/or electrical equipment shall not be installed in hazardous areas; 

 The Bidder shall ensure at all times that there is adequate aggregation of electrical equipment from 

hazardous areas and that no hazardous area extends beyond the Wind Farm boundary; and 

 The Bidder shall ensure that the Wind Farm design includes suitable security systems such as se-

curity fences where necessary. The Wind Farm shall be protected from both casual and malicious 

intrusion. 

 

6.2.2 Materials 

 Materials selected by the Bidder shall be proven adequate and sufficient for the complete term of 
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the Project; 

 The Bidder shall carefully consider all corrosion and erosion possibilities subject to the environment 

of the Site and nearby facilities;  

 All non-metallic materials in contact with water shall be proven, tested and certified as suitable for 

its purpose by an internationally recognized testing authority;  

 Metallic and non-metallic materials shall be U.V. resistant and stand high temperature operation 

regimes over the term of the PPA; and 

 Where materials are specified in any part of this MFS, those materials are to be considered as min-

imum requirement. 

 

6.2.3 Insulation 

Thermal insulation shall be provided as appropriate to conserve energy, provide personnel protection, 

provide freeze protection, prevent condensation, and attenuate noise. Insulation materials to be used 

in points of potentials leaks shall be properly selected. 

 

6.2.4 Aviation safety installation 

The WTGs shall be equipped with aviation safety markers and lights according to the requirements of 

the corresponding aviation safety agency of Libya. 

 

At the same time, all aviation safety markings and lights/nacelle beacons shall comply with the rec-

ommendations of the Convention in Civil Aviation as laid down in the: International Civil Aviation Or-

ganization (ICAO) Annex 14, 5th Edition, July 2009. 

 

6.2.5 Lubrication 

 

Rotating equipment shall be splash lubricated, force lubricated or self-lubricated. Oil cups shall be 

provided as necessary. Where automatic lubricators are fitted to equipment, a provision for emergency 

hand lubrication shall also be specified. Protective guards shall be utilized for manual lubrication while 

equipment is in operation. 

 

6.2.6 Mechanical systems requirements  

This section describes the mechanical requirements that shall be taken into consideration by Bidder. 

 

6.2.6.1 Wind Turbine Generators 

The following minimum requirements shall be considered by the Bidder for the WTGs: 

 

 The offered WTG shall have the type and characteristics described in section 3.4; 

 WTGs shall be equipped with electrical generators activated directly (direct drive) or by means of a 

gearbox of either double fed induction generator or generator with fully rated converter respective-

ly; 

 [OPERATION TRACK RECORD AND IN SIMLAR CONDITIONS]; 

 The facility must be selected, designed, assembled, installed, erected, commissioned, operated 

and maintained in accordance with the relevant IEC standards; 

Kommentar [JSZ71]: GECOL/REAOL: 
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 The WTG must be type-tested and must at submission date of the Technical Proposal have valid 

type IEC 61400-1 certificate in accordance with the IEC site classification from an accredited certi-

fying body which must be updated throughout the warranty period; 

 The Bidder must have performed a classification in accordance with IEC 61400-1 and determine 

the appropriate IEC class for each WTG to be installed; 

 In case that the determined conditions do not allow the selection of a standard IEC wind turbine 

class, The Bidder must provide evidence that the selected turbine withstands such conditions, at 

least for the term of the PPA, by means of load calculations performed by an independent institu-

tion. Basis for such calculations must be the IEC 61400-1; 

 All WTG parts must be structurally identical to the parts tested and approved as a part of the type 

certificate. The Bidder must notify the Buyer without delay if significant changes to the delivered 

WTG version will be implemented and which will require an updated or renewed type certificate;  

 The WTG must be equipped with a failsafe brake system consisting of a primary aerodynamic 

brake system (by means of the independent pitch drives) and a secondary mechanical brake sys-

tem. The secondary mechanical brake system must be activated in case of a failure of the primary 

brake systems or for locking the rotor for maintenance purposes; 

 Emergency and Uninterrupted Power Supply (UPS) systems have to be provided for all critical sys-

tems and at least for the pitch system; 

 The WTG must be equipped with sufficiently large, safe platforms, galleries, stairways, ladders, ac-

cess ways etc. necessary to provide safe and easy access to all parts of the WTG for operation 

and maintenance; 

 Nacelle, hub and tower must be dust and water tight and the impact of sand must be considered in 

the design and operation; 

 Lubricated parts (oil or grease) in the WTG must be safely protected against spill in or outside the 

WTG. Automatic greased bearings must have appropriate and sufficient sized grease collectors / 

tanks installed at lubrication drain channels; 

 Relevant warning signs at WTG entrance in addition to all safety relevant location and emergency 

exits and emergency plans must be adequately placed with adequate materials and according to 

international standards; 

 The Wind Farm and all systems, equipment and components shall be designed to withstand the 

most extreme ambient conditions (see section 6.1.2.3 and meteorology data in Part 3 Annex to 

MFS of this RfP) to which it may be subjected, chiefly high temperatures and dust storms. Derating 

or curtailment due to extreme ambient conditions shall be minimized as possible and good detail of 

derating curves are to be provided with the Bid and considered in the energy yield estimation of the 

Wind Farm. If available, the WTGs are to be supplied with high temperature and dust protection 

packages to operate under such conditions. The maximum operational temperature shall be of [X]; 

 The area allocated for the Wind Farm shall be optimized by Bidder efficient use of land and maxim-

izing energy production by performing all analyses required (i.e. micrositing, turbulence and proper 

distance between WTGs) and adhering to the requirements in section 6.1.1 of this MFS.  

 The overall layout of the Wind Farm shall consider areas needed for servicing the Wind Farm and 

for cable connections between the [X] Wind Farm and the [X] Substation facilities; and  

 The measurement mast should be placed at a distance between 2.5 to 4 rotor diameters from one 

of the wind turbines and undistracted by any turbine from the main wind direction. 
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6.2.6.2 Measurement mast 

A measurement mast assembled as tubular steel mast or lattice mast; anti-corrosion protection zinc 

coating or comparable according to section 3.4. shall be installed, commissioned, tested and operated  

by Bidder over the term of the PPA.  

 

The location of the mast shall follow the guidance of IEC 61400-12-1 and mounted in accordance to 

structural stability requirements on secure ground, either on a concrete foundation or a steel pressure 

plate, vertically fixed with steel guy ropes and anchored in four directions to the ground. 

 

6.2.6.3 Waste water systems 

In general, the waste water processing (if applicable) shall be designed as a zero liquid discharge sys-

tem i.e. there shall be no liquid discharge off-site. In particular, waste waters including oily water and 

any water streams that are likely to be contaminated by chemicals, shall be treated according to their 

origin for neutralization and/or detoxification before disposing them. Environmental standards as de-

scribed in section 6.1.13 shall be complied accordingly. 

 

6.2.6.4 Heating, ventilation and air conditioning (HVAC) systems 

The Bidder shall make himself fully aware of the severe climate conditions at the Site. HVAC shall be 

implemented considering the climatic conditions at the Site in all spaces and rooms. HVAC shall con-

sidering staff and equipment requirements according to best industry practices and environmental re-

quirements for staff comfort, as well as safe and efficient operation of equipment and systems.  

 

HVAC systems, including housings and enclosures for electrical or control equipment, shall consider 

dust/sand control. 

 

6.2.7 Electrical requirements 

6.2.7.1 Electrical system configuration 

The Wind Farm’s connection to auxiliaries and to the [X] Substation shall consider the following: 

 

 [TENTATIVE SINGLE LINE INCLUDING GRID CONNECTION AND AUXILIARIES TO BE IN-

CORPORATED IN Part 3 Annexes to MFS]; 

 [LOCATION OF THE SUBSTATION TO BE INCORPORATED IN Part 3 Annexes to MFS]; 

 [ASSIGNED CORRIDORS FOR CONNECTION TO SUBSTATION (IF APPLICABLE) TO BE IN-

CORPORATED IN Part 3 Annexes to MFS] 

 

6.2.7.2 Voltage levels 

The Bidder shall consider the requirements in the latest edition of the Libyan VRE Grid Code as indi-

cated in section 6.1.8.  

 

The following voltage levels shall be used in the Project: 

 

 

Kommentar [JSZ77]: FOR A DE-
FINED PROJECT. 
 
This information shall be added 



- 33 - 

 

Standard PSP Documents – Wind Power Projects 

Part 2 – Minimum Functional Specification  
 

Subject Voltage Start point/neutral treatment 

Grid connection voltage [X] MV  (+/-10%), 50 Hz,  
3-phase ] 

Solidly grounded 

Generator voltage**  [X]V**, 50 Hz, 3-phase 
 

** 

Power distribution system - MV 11 kV (+/-10%), 50 Hz,  
3-phase 

Resistance earthed 

Power distribution system – LV 415/240 V  (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

UPS 415/240 V (+/-10%),  
50 Hz (+/-0.5%), 

3-phase, + N + PE or  
 

240 V (+/-10%),  
50 Hz (+/-0.5%), 

1-phase, + N + PE 

 solidly grounded 

DC control voltage*** 220 VDC or 125 VDC or 110 
VDC  (+/-10%) 

 ungrounded 

Lighting and small power distribution 415/240 V (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

** Information to be completed by Bidder according to manufacturer standards 

*** Same control voltage level for the complete Wind Farm 

 

 

6.2.7.3 Electrical equipment installation conditions 

The electrical equipment shall be designed in accordance with the ambient conditions in section 

6.1.2.3. 

 

All equipment and materials provided for outdoor installation shall be resistant against the prevailing 

climatic conditions including sand, sand storms, water, dust and strong sun irradiation. Unless other-

wise specified, equipment enclosure classes shall be as follows: 

 

 Dry type or hermetically sealed oil type transformers shall be located in transformer housings with 

degree of protection of minimum IP42 and shall be located indoors in the WTG prefabricated trans-

former station; 

 The mechanical protection class of all MV and LV switchgears as well as of all control and protec-

tion panels shall be minimum IP42.  

 DC rectifiers and inverters (UPS) shall be minimum IP42; 

 Electric motors shall be of minimum protection class IP55; 

 Outdoor installed equipment shall be minimum   IP55W and shall be provided with sunshades; and 

 Equipment installed in non-air conditioned rooms and/or areas shall be minimum IP55. 

 

6.2.7.4 MV and LV switchgears 

All switchgear shall be of metal-clad compartmented design for indoor installation. 

 

 MV Switchgear: 

– The MV switchgear shall be designed for a nominal voltage of [X] kV (according IEC 60038), to 

be internal arc certified IAC A-FL or A-FLR according IEC 62271-200 Annex A, to withstand a 

Kommentar [JSZ78]: FOR A DE-
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short-circuit current of minimum 20% higher than required by calculations for a duration of three 

(3) seconds; 

– For MV switchgear a minimum loss of service continuity of category LSC2B-PM according to 

IEC 62271-200 is required; and 

– The MV switchgear shall be of withdrawable type and metal-clad design for indoor installation. 

The cubicles shall be provided with a single busbar system and circuit-breakers. All circuit 

breakers shall be of vacuum or SF6 type. 

 

LV Switchgear (if applicable): 

– The LV switchgear shall be designed for a nominal voltage of 415/240 V (according IEC 60038) 

and to withstand a short – circuit current of minimum 50 kA for a duration of 1 second; 

– All LV main switchgear shall be of the withdrawable type Form 3b for outgoing feeders and form 

4a for incomers (according IEC 61439-2). DC and safe AC distributions may be of fixed installed 

type Form 2b according IEC 61439-2; 

– The LV main switchgear shall be sectionalized, fed by 2 x 100% transformers and equipped 

with automatic transfer systems; 

– Each LV panel shall be equipped with 20% spare feeders. All sub-distributions shall be provided 

with two infeeds with automatic or manual change over systems; and 

– The LV network shall be either of TN-S (separate PE and N conductors) or of the TN-C-S type 

with combined PE&N conductor (TN-C) from transformer to the main distribution, but separate 

PE and N conductors in the distribution and all connected consumers (TN-S). 

 

6.2.7.5 Fault monitoring and disturbance recording system (FMS) 

The FMS shall cover the entire Wind Farm electrical system items including: 

 

 Generator, generator step up transformer and unit auxiliary transformer; 

 All MV switchgear feeders except motor feeders (motor feeders shall be monitored via the DCMS); 

 Incomers and couplers of all main LV switchgears; and 

 All MV switchgear bays that are connected to the Wind Farm. 

 

Using of the fault memory (minimum 3 minutes before and 3 minutes after the event) of the digital pro-

tection relays with a common evaluation/engineering workstation in the central control building with 

adequate evaluation software will also be accepted. All protection relays shall be connected to the 

evaluation / engineering workstation and shall be synchronized with the master clock system; and 

 

A master-clock system shall be provided with an interconnection to GPS. 

 

6.2.7.6 Electrical generator and power converter of the WTGs 

The electrical generator and power converter of the WTGs shall consist of either asynchronous or 

synchronous of either the Double Fed Induction Generator (DFIG) type or with fully rated converter (di-

rect drive) able to comply with the requirements of the Libyan VRE Grid Code. The set of electrical 

generator and power converter shall provide the WTG with variable speed, as well as reactive and 

voltage control capabilities. 

 

The electrical generator(s) shall fulfil also the following requirements: 
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 The rated value shall match the output of the connected WTG; 

 The electrical generator and related cooling system shall be designed to maintain internal heating 

within insulation class B limits throughout the entire operational range and throughout the ranges of 

ambient temperatures. However, the insulation shall be class F or higher; 

 They shall be closed air cooled type; and 

 The protection degree shall consider the meteorological conditions at site and shall have as mini-

mum a protection degree of IP55. 

 

The power converter(s) shall be equipped with an on-load disconnector and a power contactor at the 

power input of the converter (generator side), power factor control and full regenerative four quadrant 

control capability.  

 

6.2.7.7 Synchronization 

Synchronization shall be done automatically by closing the generator circuit breaker of the WTG. 

 

6.2.7.8 Protection 

The types of required protection is to be investigated in detail detail engineering phase as the protec-

tion requirement changes in accordance with the project. Digital protection equipment shall be provid-

ed for: 

 

 Generator protection; 

 Transformer protection; 

 MV switchgear protection; 

 LV switchgear protection (air circuit-breaker /Vacuum Circuit Breaker incomers and couplers);  

 MV motors and large LV motors (≥ 132 kW);and 

 Protection of fibre optic cables; 

 

6.2.7.9 Transformers 

The following particular requirements for the transformers shall be considered by Bidder: 

 

 As a rule, all transformers and their accessories must be designed for indoor installation. All com-

ponent and accessory parts must be constructed using carefully selected materials and be of ap-

propriate design to last over the term of the PPA;  

 The step up transformer shall be designed to be able to transmit the maximum output of the WTG 

at all possible ambient temperatures. Bidder shall provide with its proposal a diagram showing the 

capacities of the wind turbine, generator, converter and step-up transformer versus the ambient 

temperature from 0°C to 55°C (see section 8.5 of this MFS); 

 The transformers shall be either  with ONAN or with ONAF type of cooling depending on the condi-

tions of the Site; 

 If hermetically sealed or sealed-tank design (maintenance free) transformers are offered and or-

dered, the tank supervision/protection shall be adapted to sealed-tank conditions; 

 For the oil type transformers installed outdoors the following temperature rises shall not be ex-

ceeded: 

– Top oil temperature 40 K 

– Average winding temperature:  45 K 

Kommentar [JSZ80]: FOR A DE-
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– Winding hot spot: 58 K 

 For the dry type transformers with class F insulation the temperature rise defined according to 

class B (IEC 60076-11 and design temperatures in section 6.1.2.3) shall not be exceeded. 

 

6.2.7.10 Power and control cables 

 All cables shall enter electrical enclosures, panels, cubicles, distribution boxes and the like from be-

low; 

 All cables that are directly buried shall be armoured; 

 The electrical power and control cabling between WTG to [X] Substation includes all necessary 

pulling. dressing, lugging , taping, splicing and terminations; 

 All underground cables ways shall be marked clearly in a way suitable to the site conditions; 

 All cables shall be Cross-linked Polyethylene (XLPE) insulated and flame retardant; 

 All cables outdoors shall be UV resistant;  

 All the control cables shall have copper conductors; and 

 All the power cables shall have either aluminium or copper conductors. Prior check shall be per-

formed before considering either copper or aluminium.  

 

6.2.7.11 MV XLPE cables 

 For the interconnection between the MV switchgear of the individual WTG units and the MV 

switchgear of the [X] Substation, MV XLPE insulated underground cables (copper or aluminium 

wire armoured) and cable accessories shall be provided from approved suppliers of GECOL (refer 

to Part 3 of this RfP, type-tested and accepted by GECOL; 

 Details related to the MV cable termination at the [X] Substation MV auxiliary switchgear shall be 

coordinated with the [X] Substation contractor; 

 The MV cable pulling, dressing, lugging, taping, splicing, connection and termination in the [X] 

Substation shall be included in Bidder’s scope of work;  

 The MV cables between the Wind Farm and the [X] Substation shall be directly buried with mini-

mum 3 meters depth with no crossing with another cables, whereby MV cables within the Substa-

tion shall be laid in separate concrete cable troughs as per GECOL requirements;  

 All cables outside the transformer must be covered to protect them against mechanical damage. 

Where these covers are to be walked on they must be stable enough. Cables going downwards 

over the edges of the transformer cover must be covered beyond the edge; and 

 [X] 

 

6.2.7.12 Motors 

Electric motors shall be of minimum protection classIP55 , shall be designed for class F insulation and 

shall be operated with class B temperature rise 

 

6.2.7.13 Control power supply 

The Bidder shall provide for control power supply 1 x 100% battery and 1 x 100% charger, as well as 

DC distributions and 1 x 100% UPS/Safe AC. Batteries shall be of the NiCd type. Each battery shall 

be able to cover 100% auxiliary load for 10 hours for each WTG. 
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6.2.7.14 Lighting 

 Location of the lighting and small power equipment shall be reviewed at site before installation so 

that satisfactory co-ordination with walkways, streets, fences, service room, gates, crossings, en-

tries, PV panel support structures, cable ways and other installations can be assured; 

 The lighting systems are to be classified in normal lighting fed from normal supply and emergency 

lighting fed from safe AC supply (UPS). While normal lighting shall provide desired illumination lev-

els in the various indoor and outdoor areas and roads, emergency lighting shall be activated in 

case of failure of normal lighting to provide sufficient illumination to allow safe movement of per-

sonnel;  

 Each lighting circuit is meant to serve a varying number of luminaries and is controlled by local 

room light switches. External lighting shall be automatically controlled by photocells which switch a 

number of relays or contactors in these circuits; and 

 Beside normal and emergency lighting also aviation safety markers and lights according to the re-

quirements of the national aviation safety agency shall be provided. 

 

 

6.2.7.15 Earthing and lightning protection system 

 The earthing and lightning protection system shall be designed according to IEC, VDE, BS or IEEE 

standards; 

 For earthing, protective earthing, functional earthing, potential equalization and lightning protection-

potential equalization, one common system shall be established; and 

 After installation of the earthing and lightning protection system measurement of earth resistance 

and other safety features of the earthing design shall be carried out. An earthing resistance of ≤ 0.1 

Ω has to be achieved.  Detailed procedures as per relevant standards shall be provided. 

 

6.2.7.16 Fire alarm system 

The design and installation of the fire protection and alarming systems shall be in accordance with an 

international recognized standard, preferably the relevant NFPA-Codes and Standards (approved by 

the corresponding Libyan authority). The fire detection and alarm system shall be connected to the 

main alarm communication panel to the Libyan fire brigades. 

 

 

6.2.8 I&C requirements 

This specification does not relieve the Bidder of his responsibility for the basic design and execution of 

the instrumentation and control system. The rules of good engineering practice and the relevant ap-

proved standards and regulations shall be observed. The following I&C requirements shall be taken in-

to consideration by Bidder: 

 

No single I&C failure shall: 

 

 Cause any danger to personnel and Wind Farm; 

 Invalidate protection by inhibiting a trip; 

 Shut down more than one major Wind Farm item; 

 Simultaneously trip a Wind Farm item and invalidate its auto-change-over; and 

Kommentar [JSZ86]: GECOL needs to 
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 Affect more than one control area. 

 

The DCMS shall have a high level of availability and reliability as required to preserve security of pro-

duction. It shall employ redundancy of hardware and facilities at the supervisory and HMI levels and 

must be unitized at the automation level to match the mechanical Wind Farm redundancy. 

 

A consistent instrumentation and control philosophy shall apply throughout the Wind Farm and shall 

be implemented in terms of a range of equipment exhibiting a minimum diversity of type and manufac-

ture. The objective shall be to standardize all measurement and control equipment throughout the 

Wind Farm in order to rationalize operation, maintenance and reduce spares holding. 

 

As a general rule, measuring points and measuring equipment for interlocking and protection purpos-

es shall be separate and not combined with measuring equipment for monitoring or automatic control 

equipment, except for cases when 2 out of 3 voting is used. 

 

The instrumentation and control equipment shall have high electro-magnetic and radio frequency inter-

ference immunity and shall not be affected by portable radio transmitters operated in the vicinity of the 

equipment. Any limitations shall be stated in the Technical Proposal. 

 

All I&C equipment shall have enclosure classification not less than IP 54 according to EN 60529 when 

mounted in an enclosed building and IP 65 for mounting outdoors. Control cubicles installed in air-

conditioned rooms shall be at least IP 42. 

 

Sunshades shall be provided for all cubicles located outdoor. Furthermore, all cubicles shall be ade-

quately ventilated or air-conditioned, if necessary for operability. 

 

6.2.8.1 Field equipment - Transmitters 

The requirements for field equipment are based on usage of conventional signal interfacing by I/O 

equipment. Regarding transmitters, the following are the minimum requirements: 

 

 All transmitters shall have an impressed output signal of 4 - 20 mA corresponding to zero to full 

range input. As far as possible, all transmitters shall be of the SMART-type; 

 Two (2) wire transmitters shall be used (exceptions shall be clearly described in the Technical Pro-

posal). If for some special purposes (e.g. analysers) 230 V AC power supply is required, the output 

circuit shall be isolated. All transmitters shall be individually fused;  

 Transmitters with accuracy class 0.5 or better must be used. The repeatability shall be within a 

range of ± 0.1% of full span; 

 If binary signals cannot be derived from an analogue value, switching sensors e.g. temperature 

switches, pressure switches etc. may be used. Preferably, limit switches shall be of the proximity 

type. All switches shall be of robust design and reliable performance and shall be of the snap-

action and change over type. The switches shall have an adjustable switching hysteresis; 

 Transmitters and process switches shall be equipped with sunshade or installed in instrument box-

es; and 

 Indicating instruments / indicators shall be grouped together and shall be clearly visible from oper-

ating level. 
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6.2.8.2 Field equipment – Vibration measurements 

Measurement of vibration shall be made on all large rotating machinery for protection and predictive 

maintenance. The measurement shall be indicated via DCMS and shall be suitably alarmed where 

high vibration levels may cause possible damage or affect the safety of the Wind Farm. 

 

For the protection and predictive maintenance, the vibration monitoring system shall be provided in 

accordance with ISO 7919 and ISO 10816 series. The vibration level of all equipment, measured on 

the rotating parts at each main bearing, shall not exceed the upper limit of the zone “A” as defined in 

ISO 7919 at steady conditions; and shall not exceed the upper limit of zone ”B” as defined in ISO 7919 

for transient operation at rated speed. 

 

6.2.8.3 Field equipment – Measurement mast 

The meteorological mast shall collect the measured data via data logger and communicate the data 

with the Wind Farm’s DCMS via Ethernet connection. 

 

The measurement equipment of the meteorological mast shall be in accordance with the World Mete-

orological Organization (WMO) guidelines. The Bidder shall provide a comprehensive description of 

his calibration method and achievable calibration accuracy as part of his Bid. 

 

6.2.8.4 Digital Control and Monitoring System (DCMS) / Supervisory Control and Data Acqui-

sition (SCADA) 

 General 

 

– Reference is made to Annex [X] of Part 3 of the RfP; 

– The DCMS shall achieve all functions of data acquisition, open loop control, closed loop control, 

automatic operation, manual operation, alarm signalling, sequential event recording and man-

agement reporting; 

– The design of the DCMS shall conform to the state-of-the-art and shall already have been prov-

en in at least three (3) other similar Wind Farms for more than three (3) years. Only high quality 

systems from reputable suppliers preferably with established local back-up for maintenance and 

after-sales technical and spares supports shall be offered. For the system offered, a guarantee 

shall be given that spare parts will still be available at least fifteen (15) years after commission-

ing of the Wind Farm, and that pin-compatibility of modules shall be maintained over this period. 

– The DCMS shall be suitable for faultless and safe control and supervision during all operating 

conditions with high availability. In order to obtain a high availability of the Wind Farm, the con-

trol system also requires a high availability. This shall be achieved by using a redundant, re-

spectively single fault tolerant design for the centralized components such as data bus, control 

processors, operator control stations, power supply, etc. The safeguarding of vital equipment 

shall be performed as an integrated part of the DCMS system. 

– Important sensors, which might affect the Wind Farm availability in case of malfunction, shall be 

provided in a redundant configuration (i.e. 2 out of 2 voting for control functions and 2 out of 3 

voting for protection functions);  

– All relevant data for the operation of the Wind Farm and each WTG have to be transferred to 

the DCMS and vice versa. 

– The system shall be designed to enable control and monitoring of the Wind Farm from the NCC. 

Kommentar [JSZ87]: FOR A DE-
FINED PROJECT: 
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Any additional equipment and modifications required for this purpose in the existing NCC and 

GECOL control systems, including software and hardware, for implementation of the Wind Farm 

will be carried out by GECOL. 

– System configuration shall be simple and flexible with regard to re-configuration of loop connec-

tion and display formats to suit changes in operational requirements. System software security, 

including data base configuration, controller loop tuning parameters shall be accessible by 

password; and 

– All systems shall require minimum maintenance, and shall have comprehensive self-checking 

and self-diagnostic capabilities including self-test failure alarms. 

 

 Signal input and output processing 

 

– Dedicated hardware modules for input and output signal conditioning shall be provided. The 

process I/O shall be able to accept signals from conventionally available signal sources. (binary 

signals, analog 4 - 20 mA signals); and 

– Redundant signals from or to redundant control equipment shall not be connected to the same 

input or output card and preferably using a different rack. 

 

 Analogue I/O 

 

– For the analogue inputs the system software shall check for signal integrity and if the input sig-

nal exceeds ± 5% of the specified range the measurement shall be declared invalid. Analogue 

input modules shall also provide the power supply for the field transmitters; and 

– Analogue inputs shall contain over range protection circuits to protect the equipment from 

ground faults or high voltage either in common or normal mode. Ground fault detection alarm 

shall be provided.  

 

 Binary I/O 

 

– The binary input modules shall be provided for 24 V DC. Sense voltage to field contacts and in-

put for proximity switches shall be provided by the DCMS; and 

– The system shall have the capability to provide faster scan rates for selected digital points (SOE 

- Sequence of Event Recording); a scan rate of 10 milliseconds per point or better shall be pos-

sible. The scan rate for SOE of electrical signals shall be 1 millisecond. 

 

 Controls 

 

– Special precautions shall be taken to provide maximum reliability for "Vital" control loops whose 

failure could result in a complete Wind Farm shut down or threaten human life. These measures 

can be implemented as a redundant process interface, or using 2 out of 3 voting; 

– WTG shall be stopped if alarms are ignored for a predefined time period; 

– WTG’s operation parameters to be stored in individual WTGs in case of Wind Farm controller 

breakdowns, software failures; and 

– WTG controller parameter changes shall be performed for each WTG individually, etc. 

 

 Data highway communication 

 

– The controller modules shall communicate with the workstations (installed e.g. in Services 
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Room) and with each other through a data highway. The data highway shall be coaxial or fiber 

optic cable, capable of data transmission over a distance of a minimum of 3000 m. Extension of 

the data highway shall be possible; and 

– Operation of the single fault tolerant bus system shall be such that one failure of the highway 

shall not affect the operation of the Wind Farm. Under no circumstances shall one single failure 

lead to an outage of the complete data system. 

 

6.2.8.5 Human Machine Interface (HMI) 

 I&C systems shall be designed in such a way that the complete Wind Farm can be remotely con-

trolled from Bidder’s Service Centre. Local activities shall be not necessary; 

 The operator station with windows technique shall allow operating and monitoring of the complete 

Wind Farm. The workstation shall be equipped with two screens, mouse and keyboard; 

 It shall be possible to display the process with corresponding graphic displays, control loop dis-

plays, electrical single line schematics, group displays, etc., all with dynamically updated process 

parameters on the Video Display Units (VDU). The system shall be able to create and to show dis-

plays like 

– Overview display and process graphic displays; 

– Alarm display; 

– Loop display; 

– Trend display (real time and historical trends); as well as 

– Logging Reports. 

 Graphic on-screen displays shall include mimics on various portions of the WTGs such as blades, 

nacelle, gear, brake, generator, controllers, etc. as appropriate for information overviews; 

 Complete Wind Farm overview with current operational information comprising: 

– All failures of the complete Wind Farm and individual WTG’s including grid failures (status mes-

sage, number, type, failure date and time and total failure duration); 

– Status of each WTG; 

– WTG communication lost; 

– Operation times of WTG in hours as monthly, yearly and cumulative values; 

– Electrical generation of WTG in kWh; 

– All phase voltages and currents; 

– Wind speed in m/s (present, classified monthly distribution, monthly average); 

– Failure protocol at least for the recent 3 months (type, start of failure, end of failure); 

– Power output/input (active, reactive, cos phi, voltage, current); 

– Rotor speed; and 

– Temperature at nacelle, gearbox, generator and ambient. 

 All necessary information concerning process behaviour, control instrument and controller integrity 

for modulating control, sequential control and alarm function shall be immediately available at the 

operator station; 

 Abnormal operating conditions and events have to be displayed. Under operation control, it shall be 

possible to print all or selected alarms on demand. A colour laser printer shall be foreseen and pro-

vided as of state-of-the-art; 

 Alarms shall include recommendations for immediate actions and have correct references to O&M 

documentation, so alarms will support corrective O&M activities at a maximum of efficiency; 

 The engineer's consoles shall allow system configuration, graphics development, report genera-

tion, system self-documentation functions, system monitoring functions (which show the result of 

self-diagnostic tests), system database load/save, diagnostics and failure analyses, reports, etc. In 
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addition, it shall be possible to tune controllers, change limit set-points, view all loop variables, con-

figure control systems, add and delete alarms;  

 Data exchange to office and Wind Farm systems such as Wind Farm management systems, 

maintenance management system, document management systems, etc. have to be provided ac-

cording to operation and maintenance requirements; and 

 Remote control and monitoring via web browsers or adequate, directly or via VPN secured chan-

nels, facilitating not less than [X] operators using the system simultaneously shall be possible. 

 

6.2.8.6 Cyber security 

The Wind Farm control systems are critical for Wind Farm safety and operation. If degraded or sabo-

taged, they put people, environment and assets at risk. The requirements to security are therefore 

high: 

 

 To ensure availability, confidentiality and integrity at least the following points shall be taken into 

account: 

– Be designed with security measures, segregation and availability to reflect the farm require-

ments; 

– Have measures to protect itself from unauthorized access from external systems including the 

corporate office data network; 

– Have measures that enable secure remote operation according to process requirements; and 

– Have measures for disaster recovery. 

 The measures shall be based on international standards like ISO 27001, IEC 62443 and ISA S99. 

 

6.2.8.7 External data communication 

 Interfaces for serial data communication shall be enabled for utilizing international standardized da-

ta transmission protocols (e.g. IEC 60870-5-101, IEC 60870-5-104, IEC 60870-5-102, IEC 61850, 

etc.) to communicate with e.g. GECOL/NCC; 

 Not less than 10% of the Interface equipment at each Interface installed shall be provided as ex-

cess capacity in order to allow for an additional 10% of signals without the need for additional Inter-

face equipment; 

 All telemetry signals for GECOL/NCC shall be brought to a telemetry interfacet, consisting of a 

suitable interface device to be supplied by Bidder. The communication protocol to be provided will 

be determined by GECOL/NCC. The equipment shall be located in a GECOL communications 

room forming part of the [X] Substation; 

 The signals as given in Annex [X] of Part 3 of this RfP shall be an estimate for GECOL signal ex-

change and therefore tentative only. Set point commands for Automatic Generation Control (AGC) 

and remote start/stop from NCC shall be considered. Final signals shall meet requirements of 

GECOL; 

 SCADA links shall be provided by GECOL/NCC for data transmission. The information to be ex-

changed between the Wind Farm and GECOL/NCC can be classified into different categories like 

information relating to electrical situation (telemeasuring of power, energy, voltage, current and fre-

quency) and relating to telesignalling (faults, alarms, position indications) or reciprocal type com-

munications (general network and private network telephone); and 

 The Interface coordination has to be carried out by Bidder. 
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6.2.8.8 Metering requirements 

The metering equipment i.e. settlement metering shall be provided by GECOL and located at the con-

nection point on the switchyard of the [X] Substation. All losses up to the settlement metering are re-

sponsibility of the Bidder. 

 

6.2.8.9 Wind Farm monitoring / machine condition monitoring  

 The Wind Farm monitoring system/ machine condition monitoring system shall consider measure-

ments, evaluation of measurement data, creation of models and performance calculations; 

 Each of the WTGs shall be equipped with an online Condition Monitoring System (CMS). The CMS 

shall enable the permanent monitoring of the status of all components subject to wear so that pre-

ventive service and maintenance works can be planned before any sever damage is done, thus re-

ducing unforeseen downtimes resulting from component wear or damage: 

– The CMS shall be customized for the WTG type and shall be certified by an internationally 

acknowledged and independent certifying body;  

– The CMS shall be integrated in the WTGs as a stand-alone solution. It shall work completely in-

dependent from the wind turbine control system. All data collected by the CMS shall be trans-

ferred, stored and analyzed by the wind farm SCADA system or if applicable by a customized 

CMS data base including a full data back-up facility. Full compatibility with SCADA software and 

standard Windows programs etc. shall be considered; and 

– As a minimum, the CMS shall monitor vibration and acceleration levels of main bearings, gear-

box bearings and teething, generator bearings and nacelle with tower by a sufficient number of 

sensors in the WTG. 

 

6.2.8.10 Communication equipment 

The Bidder shall provide a telephone system based on internet protocol (IP-PABX) for voice and data 

with wall mounted telephones in the WTGs, as well as in all relevant rooms or buildings of the Wind 

Farm according with the O&M requirements in the Technical Proposal. 

 

 

6.2.9 Civil requirements 

The following are the minimum civil requirements that the Bidder shall take into account for its Bid: 

 

 The Bidder shall perform its own soil and geotechnical investigations that shall be sufficient to en-

sure that all foundations are most suitable and safe and are properly designed for soil conditions of 

the Site. This is notwithstanding the information provided in this RfP; and 

 All construction activities shall occur within the Site boundary limits with the exception of those re-

lated to the Wind Farm electrical interconnection to the [X] Substation, construction power supply, 

telecommunications, Wind Farm access road interconnection. 

 

6.2.9.1 Temporary site installations 

 All temporary site installations shall be located either within the Site or within the Laydown Areas. 

The temporary installations include labour camps, offices and car parking for GECOL/REAOL’s 

representative and for the EPC Contractor and its subcontractors, workshop facilities, laydown are-
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as, among others as required for the construction up to COD of the Project. The Bidder is request-

ed to review the local requirements which might include restrictions for allocation of areas for work-

er camps;  

 On achievement of COD, all temporary installations must be removed and demobilized leaving the 

occupied location clean and clear of debris or pollution;  

 The Project Company is responsible to keep the Site and Laydown Areas clean and organized ac-

cording to the HSE Plan; and 

 In general, the Laydown Area is available for temporary site installations and laydown required dur-

ing the construction phase. All such usage of the area is subject to GECOL/REAOL requirements.  

 

6.2.9.2 General levelling and grading 

Any debris, surplus or unsuitable material shall be removed from the site. Soft or unstable subsoil are-

as shall be excavated down to firm subsoil and shall be replaced with well compacted suitable import-

ed fill material if necessary. Compaction of fill material shall be in layers of not more than 250 mm and 

shall be compacted to acceptable standard. 

 

6.2.9.3 Roads, loading capacities and clearances 

 The Bidder shall take into consideration the loading capacities and clearances of existing bridges 

and connecting roads when carrying out transportation from the ports or from other places to the 

site and vice-versa; 

 Roads, accesses, crane areas/platforms and parking areas on the Site shall be designed and con-

structed of sufficient width and for maximum likely loads and follow the specifications set out by the 

WTG for the specific type offered by Bidder; 

 The Interface(s) with the public roads shall be located and built in such a way that restrictions in 

traffic during construction, operation and maintenance of each WTG are minimized including the 

design with proper radius for the heavier and largest parts of the WTGs. A detailed description of 

the Project Roads’ interfaces including coordinates, sectional drawings and routings is to be pro-

vided with the Bid; and 

 Internal roads for common and frequent use shall be designed of sufficient width and load. 

 

6.2.9.4 Service room 

 The service room (the building) for the O&M functions shall accommodate all the necessary ma-

chines, cranes, equipment, spare parts and consumables that are necessary for the smooth opera-

tion and maintenance of the Wind Farm. Indoor and outdoor storage as necessary shall be provid-

ed. The design of the building and assumed loadings shall meet the relevant international stand-

ards. Access and covered parking for the associated personnel and heaviest loads shall be provid-

ed; 

 The storage shall be sized such that all spare parts required for the Wind Farm can be stored. The 

building shall be equipped with craneage and lifting devices for the heaviest parts to be handled as 

required; and 

 The building shall house at least the following rooms and facilities: 

– Store room for big tools and spare parts; 

– Store room for small tools and spare parts; 

– Offices;  

– Sanitary rooms; and 
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– Locker rooms. 

 

6.2.9.5 Wind turbine tower 

 The design of the wind turbine tower shall meet the relevant international standards that are nec-

essary for the smooth operation and maintenance; 

 The wind turbine tower shall be designed to resist all imposed loads in all possible working condi-

tions. This includes temperature loads, rotor unbalance due to bearing wear as well as excessive 

loading, such as short circuit forces and loads caused by rotor blade crash; 

 Foundation settlements and deformation shall satisfy the turbine manufacturers’ criteria; and 

 The wind turbine tower shall accommodate all the necessary equipment necessary for the safe and 

convenient operation, maintenance and service of the WTGs. 

 

6.2.9.6 Transformer buildings or installations 

For a separate transformer building adjacent to the WTGs, in addition to the requirements in section 

6.2.7.3 the following minimum requirements shall be fulfilled: 

 

 The transformer buildings shall have safety partition walls for safety reasons. Oil pit large enough 

to receive all the oil content of the transformer in case of oil leak shall be provided as a part of the 

foundation for each transformer. A minimum of 200 mm deep bed of 35 mm to 50 mm single size 

cobble stones laid on a grating of hot dipped galvanized steel shall be provided above the oil pit. A 

sump is to be provided in one corner of the oil pit to facilitate removal of the oil or water by pump. 

For this purpose access to the sump and the pit shall be provided; and 

 The transformer buildings should be equipped with adequate ventilation and cooling as required. 

 

In the case of transformers located within the WTG towers, similar requirements shall be fulfilled and 

the Bidder shall submit a detailed description of these installations with its Technical Proposal. 

 

6.2.9.7 Water systems 

 The Bidder shall provide all foundations and carry out all necessary civil works for the water plants 

and systems (if any), including tanks, pumps, piping works and other related equipment. The foun-

dations shall be carried out such that differential settlements of unacceptable nature are prevented; 

 The aspects of corrosion protection of concrete and steel surfaces shall be taken care of on the 

basis of the requirements specified in section 6.1.12 of this MFS; 

 The treated waste water drainage system (if any) to be installed in the Wind Farm shall be installed 

to carry the maximum likely discharge from Wind Farm’s service room; and  

 All materials and pipes used for the system shall be fit for the purpose and shall be adequate for 

the maximum flows expected. Lifting stations shall be provided where necessary. 

 

6.2.9.8 Civil works within [X] Substation 

 MV cables of the Wind Farm shall be connected to the respective feeder in the [X] Substation. A 

corridor has been reserved within the [X] Substation area for this. The Bidder shall provide appro-

priate underground concrete cable troughs taking full account of the site conditions including: 

– Availability of limited space; 

– Existing road works and drainage; 

Kommentar [JSZ93]: GECOL: 
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– Cables, troughs and ducts which already exist in the area; 

– Maximum soil temperature; and 

– Maximum soil thermal resistivity. 

 The cable ducts/troughs shall be of reinforced concrete, waterproof and shall at a minimum include 

adequate HVAC where necessary, dewatering, LV power and lighting facilities; and 

 Bidders must coordinate closely with GECOL during the civil works, i.e. any works will require per-

mit to work issued by GECOL. 
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7. Technical Documentation and Information 

GECOL/REAOL reserves the right to request from Project Company additional information, drawings, 

documents, etc. as may be reasonable and required for proper understanding and definition of the de-

sign and engineering of the Wind Farm. 

 

The Successful Bidder, shall provide four (4) copies of all drawings and documentation to be submit-

ted by him, together with an electronic copy (pdf format and AutoCAD format), which in the case of a 

final submittal of any document shall be editable, except as may be otherwise required by the provi-

sions of this MFS or as may be otherwise reasonably required by GECOL/REAOL. 

 

7.1 Technical Information to be provided with Bid 

The Bidder must complete all data sheets and forms contained in in this MFS section 8. The 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 undertaking the necessary as-

sessment, evaluation and verification of the technical and performance features of the Bid. Formsheet 

[X] (Performance Guarantees) and Formsheet [X] (Design and Operational Data) shall be submitted 

electronically (xls-file) with the Bid. 

 

The Bid shall include the technical information described within this section. The Bidder is requested 

to complete Formsheet [X] (Information to be provided with Technical Proposal) in section 8 of this 

MFS to enable a proper checking of the responsiveness of the Bid. The Bidder is to submit with his 

Bid in a separate folder documents, descriptions, drawings, datasheets etc. according the Bid submis-

sion requirements as specified in Part 1 of this RfP. For details of the technical information to be pro-

vided with the Bid, reference is made to Bid Formsheet [X] (Information to be provided with Technical 

Proposal) in section 8 of this MFS. 

 

The Successful Bidder will also be required to provide the supplemental documentation specified in 

sections  7.2 to 7.5 of this MFS relating to the design and construction of the Wind Farm by the dates 

specified therein. 

 

Any deviation from the technical requirements or instructions of the RfP shall be clearly indicated and 

explained by the Bidder in accordance with Formsheet [X] (Declared Deviations) in section 8.4 of this 

MFS. Deviations and/or clarifications not listed in Formsheet [X], will not be considered.  

 

 

7.2 Documentation to be submitted after Execution of PPA and 
Closing Date 

The Project Company shall submit to GECOL/REAOL the following documents as scheduled below or, 

if not specified, as and when required in due time prior Closing Date: 

 

 Monthly progress reports - by no later than one (1) week after the last day of each month com-
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mencing on the Effective Date; 

 Supplementary technical information as required in addition to the agreed Wind Farm descriptions, 

design and technical data in the Bid; 

 Drawings and documents required for permitting, certifying and/or licensing of the Wind Farm, and 

copies of all correspondence exchanged between Project Company and competent authorities hav-

ing jurisdiction over same; 

 Updated SLDs; 

 System description of the main systems; 

 Operation philosophy; 

 Maintenance philosophy; 

 General arrangement and layout drawings; 

 Arrangement and layout drawings of any offsite facilities; 

 Underground piping, ducts and cable arrangement drawings (mechanical, I&C, electrical and civil); 

 Description of Project Company’s Settlement system for the Wind Farm; 

 Updated time schedule relating to the Wind Farm including  

– Design and engineering work;  

– Order dates and time of delivery of Main Equipment and Systems of the Wind Farm and related 

systems; 

– Site surveys; 

– Site preparation; 

– Factory tests for Main Equipment and Systems; 

– Civil/structural works; 

– Erection and installation; 

– Commissioning and start-up; and 

– Functional and acceptance tests. 

 Reliability Test Run and Power Curve Measurement procedures according to requirements  in sec-

tion 6.1.7 of this MFS; 

 First issue of the long-term training program according section 6.1.15 of this MFS for approval; 

 ESIA according to section 6.1.13 of this MFS as well as all relevant procedures and monitoring ac-

tivities directly after completion; and 

 Consents, licenses and approvals as required for Financial Close.  

 

 

7.3 Documentation to be submitted after Closing Date 

The Project Company shall deliver to GECOL/REAOL the following documentation and information by 

the dates set forth in the following or, if not specified, as and when each such document is required: 

 

 Copies of all applications submitted by the Project Company to the relevant competent authorities 

for the governmental authorization or otherwise required under applicable laws, to commence the 

construction of the Wind Farm, together with copies of all supporting documentation submitted 

therewith within two (2) months after the Closing Date; 

 Project documents (data sheets, specifications, piping and instrumentations (P&IDs), drawings) for 

major systems and components; 

 Electrical system studies executed by the Project Company to demonstrate that the Wind Farm will 

perform according to the requirements specified in this MFS, in the Libyan VRE Grid Code and all 

associated agreements, and that there is or will be no negative impact on the operation of the 
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transmission system.  

 Transformer sizing calculations; 

 Detailed electrical SLDs and layouts; 

 Cable Schedule; 

 Layout drawings of all transformers; 

 Layout drawings of all MV and main LV switchgear; 

 Monthly status reports - by no later than ten (10) days after the last day of each month; 

 Any revision of the Project Implementation Schedule by no later than seven (7) days after such re-

visions; 

 Copies of reports of all management or other meetings held between Project Company and EPC 

Contractor; 

 Preliminary commissioning program with start-up test and acceptance tests as specified in section 

6.1.7 of this MFS; and 

 The description and specifications of the electric protective devices to be incorporated in the Wind 

Farm in order to protect the transmission systems for review and approval of GECOL/REAOL; 

 

7.4 Documentation to be submitted prior to Construction 

The following documents shall be submitted prior to Wind Farm construction: 

 

 Building permit issued to the Project Company together with the approvals relating to the construc-

tion of the Wind Farm within six (6) months after the Closing Date or such earlier date as may be 

required; and 

 At least thirty (30) days prior to the start of construction at the Site, evidence demonstrating that 

Project Company has obtained from all other competent authorities having jurisdiction all material 

approvals required to commence construction of the Wind Farm or that Project Company has taken 

all steps within its control to apply for and to obtain such approvals not yet obtained as of such 

date. 

 

The Project Company shall deliver to GECOL/REAOL after Closing Date all requested documents, da-

ta, drawings, lists and calculations related to the technical requirements to connect the Wind Farm to 

the Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 

 

 

7.5 Documentation to be submitted during Construction 

The following documents shall be submitted during construction: 

 

 Final Reliability Tests Run and Power Curve Measurement procedures according to the require-

ments in section 6.1.7 of this MFS; 

 No later than thirty (30) days prior to the SCOD, evidence that the Project Company has obtained 

(from the competent authorities having jurisdiction), all material permits, licenses, approvals and 

other governmental authorizations required for the operation of the Wind Farm, in accordance with 

the provisions of the PPA; 

 Final version of long term training programme according to section 6.1.15; 

 A copy of the Connection Agreement entered into between GECOL or the applicable governmental 

Kommentar [JSZ102]: GECOL/REAO
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institution in Libya and the Project Company pursuant to the requirements of the Libyan VRE Grid 

Code, by not later than the date specified for execution of same in the Libyan VRE Grid Code or in 

the generation license issued to the Project Company pursuant to the provisions thereof, as the 

case may be; 

 Preliminary workshop and site test reports in due time after issuance thereof, but not later than the 

PCOD of the Wind Farm;  

 The Project Company shall submit to GECOL/REAOL drawings, diagrams, graphs, curves, calcula-

tions, schedules for information in relationship to the Wind Farm. The quality of all documents 

submitted shall conform to acceptable international practice; and 

 Final documentation related to interfaces according to section 4 of this MFS. 

 

The Project Company shall deliver to GECOL/REAOL during construction all requested documents, 

data, drawings, lists and calculations related to the technical requirements to connect the Wind Farm 

to the Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 
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8. Formsheets 

8.1 Formsheet [X] Performance Guarantees 

8.1.1 Guaranteed Power Curve 

Data is to given for an air density of 1.255 kg/m
3
 and during measurement data is to be normalized 

according to ISO 61400-12-1 

 

Wind speed 
[m/s] 

Output power 
[kW] 

0.0  

0.5  

1.0  

1.5  

2.0  

2.5  

3.0  

3.5  

4.0  

4.5  

5.0  

5.5  

6.0  

6.5  

7.0  

7.5  

8.0  

8.5  

9.0  

9.5  

10.0  

10.5  

11.0  

11.5  

12.0  

12.5  

13.0  

13.5  

14.0  

14.5  

15.0  
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Wind speed 
[m/s] 

Output power 
[kW] 

15.5  

16.0  

16.5  

17.0  

17.5  

18.0  

18.5  

19.0  

19.5  

20.0  

20.5  

21.0  

21.5  

22.0  

22.5  

23.0  

23.5  

24.0  

24.5  

25.0  

25.5  

26.0  

26.5  

27.0  

27.5  

28.0  

28.5  

29.0  

29.5  

30.0  

 

8.1.2 Guaranteed Sound Power Level 

Guarantee Value Values Unit 

Guaranteed Sound Power Level at nominal power 
conditions and hub height 

 dB 

 

8.1.3 Guaranteed Availability 

 

Year Permitted downtimes
* 

[hours cumulated all WTGs] 
Unpermitted downtimes*[hours 

cumulated all WTGs] 
Availability 

[%] 

Kommentar [JSZ105]: FOR A DE-
FINED PROJECT - FINANCIAL: 
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Year Permitted downtimes
* 

[hours cumulated all WTGs] 
Unpermitted downtimes*[hours 

cumulated all WTGs] 
Availability 

[%] 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

20    

21    

22    

23    

24    

25    

*Refer to section 9 Annex 1 – Calculation of Technical Availability for details on permitted and unper-

mitted downtimes 

 

8.1.4 Maximum off-line electricity consumption 

Value only given for Buyer’s information and planning. 

 

Value Value Unit 

Maximum annual off-line electricity consumption  MWh 

 

8.2 Formsheet [X] – Design and operational data 

Data Unit Value 

8.2.1 Design conditions 

Yearly average hub height wind speed m/s  

Yearly average hub height temperature C  

Reference wind speed (IEC 61400-01) m/s  

Turbulence intensity (IEC 61400-01) %  

Gust wind speed (IEC 61400-01) m/s  

IEC Class   

Kommentar [JSZ105]: FOR A DE-
FINED PROJECT - FINANCIAL: 
 
Verify with financial advisor. 

Kommentar [JSZ106]: GECOL/REAO
L 
 
This requirement is to be discussed as 
it may imply a double penalty since the 
Project Company will pay for the elec-
tricity consumed. 
 
Should GECOL need to limit the wind 
farm consumption a penalty could be 
introduced in the O&M term sheet to 
the O&M to secure this. 
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Data Unit Value 

8.2.2 Main performance data  %  

(for year 1 according to Formsheet [X] – [X] and Formsheet [X] – Performance Guarantees)   

Number of WTGs -  

Design lifetime (minimum for the term of the PPA) years  

Gross Annual Electricity Yield (AEY) of Wind Farm  MWh/a Formsheet 

[X] – [X] 

Technical Losses (Gross AEY to Net AEY) (sum of all the following) %  

       Wake losses (included in Gross AEY) %  

       Soiling of rotor blades %  

       hysteresis effects %  

       electrical losses MV cabling system and transformer %  

       Shut downs due to high ambient temperature  %  

       Turbine derating due to high ambient temperature  %  

       Other Restrictions resulting from high temperatures %  

       Other losses (specify) %  

Net Annual Electricity Yield of Wind Farm  MWh/a Formsheet 

[X] – [X] 

Availability  % for year 1 

according to 

Formsheet 

[X] – Per-

formance 

Guarantees 

Maximum annual shutdowns due to Grid default No.  

   

8.2.3 Wind Farm design data 

8.2.3.1 Wind Turbine Generators   

General   

IEC wind turbine class [X]  

Rated power MW  

Number of blades Nos 3 

Rotor Diameter m  

Tower height m  

Manufacturer -  

Country of origin -  

Tip height m  

Blade manufacturer -  

Blade material -  

Pitch system type -  

Number of main bearings -  

Gearbox manufacturer -  

Gear box type -  

Speed gearbox output side -  

High speed coupling type -  

Frequency converter manufacturer -  

Frequency converter type -  

Kommentar [JSZ107]: FOR A DE-
FINED PROJECT – FINANCIAL. 
 
To be harmonized with Formsheet [X] 
of the financial model and Formsheet 
[X] Performance Guarantees 

Kommentar [JSZ108]: FOR A DE-
FINED PROJECT – FINANCIAL. 
 
To be harmonized with advisor accord-
ing to financial model formsheet 

Kommentar [JSZ109]: FOR A DE-
FINED PROJECT – FINANCIAL. 
 
To be harmonized with advisor accord-
ing to financial model formsheet 

Kommentar [JSZ110]: FOR A DE-
FINED PROJECT.  
 
TBD with wind data for specific site 
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Data Unit Value 

Frequency converter position (Nacelle / tower) -  

Frequency converter rated power -  

Rated active power output of WTG at RSC kWe  

Power factor at the WTG terminals (lead/lag) -  

Number of yaw drives -  

Yaw bearing type -  

Yaw brake type -  

Tower type -  

Service lift included in tower design -  

Wave Energy Converter internal load (auxiliary power), 10 min mean value kW  

Maximum Sound Power Level at hub height dB  

   

Weights   

Nacelle excl. rotor and hub Ton  

Rotor blade Ton  

Hub complete incl. pitch system Ton  

   

Wind speed key values   

Cut-in wind speed m/s  

Rated wind speed m/s  

Cut-out wind speed m/s  

Survival wind speed m/s  

   

Ambient temperature range   

Minimum operation temperature °C  

Maximum operation temperature °C  

Derating temperature (if applicable, at which turbine power starts derating) °C  

Derating gradient (power decrease per °C between derating temperature and 

max. operating temperature) 

kW/°C  

Maximum temperature for structure design °C  

Minimum temperature for structure design °C  

   

Generator   

Manufacturer -  

Type -  

Country of origin -  

Apparent power at guarantee site conditions and class B temperature rise, 

measured at generator terminals 

MVA  

Power factor (lag/lead) -  

Generator cooling factor -  

Frequency Hz  

Terminals -  

Voltage V  

Type of cooling -  

Number of coolers -  

"Power output with one cooler out of operation and class F temperature rise" MVA  

Efficiency at rated MW output and power factors %  

Direct axis sub-transient reactance (saturated) X”d  
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Data Unit Value 

Protection class of generator -  

Insulation class of generator and exciter -  

Permissible operation according to insulation class -  

Generator data sheet doc. no.  

Generator performance chart doc. no.  

   

Requirements for access roads    

Maximum axle load of crane/transport vehicle ton  

Maximum overall vehicle weight ton  

Useful width m  

Clearance width m  

Clearance height m  

Radius of curve, internal m  

   

Requirements for crane platforms    

length m  

width m  

maximum support pressure ton  

maximum surface pressure kN/m
2
  

   

Auxiliary Transformer   

Manufacturer   

Type   (No of Phases, No of winding, oil/cast resin) -  

Country of origin -  

Standards   

Rated power at site ambient conditions kVA  

Type, steps and range of tap changer  -  

Rated voltage (primary / secondary) kV / kV  

Rated Frequency  Hz  

Type of cooling  -  

Vector group -  

No-load losses with tap changer in nominal position, at rated voltage , rated 

frequency 

W  

 Full Load Losses  W  

Total Losses   

 kA  

Switchgear for auxiliary power   

Manufacturer -  

Type    -  

Country of origin -  

Rated voltage V  

Rated frequency Hz  

Test voltage V  

Secondary current of current transformer A  

Busbar current rating A  

Rated short circuit with current (1s) kA  

Initial short-circuit current kA  

Type of circuit breaker driving mechanism -  
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Data Unit Value 

Protection class of switchgear -  

Dimensions   

   

Weight of cubicle kg  

   

Batteries   

Manufacturer -  

Type -  

Quantity -  

Rated Voltage V  

Rated capacity for 3 hours autonomy time Ah  

   

Battery chargers   

Manufacturer -  

Type -  

Rated Frequency Hz  

Rated output DC voltage V  

Continuous charging voltage per cell and tolerance V  

Type of cooling -  

Rectifier mounted in metal-clad cubicles yes/no -  

Protection class of cubicles -  

   

Inverters for safe AC system   

Manufacturer -  

Type -  

Rated Frequency Hz  

Rated DC input voltage from the battery V  

Rated AC output voltage V  

Average AC voltage deviation %  

Dynamic stability with switching on and off of 50% of the load %  

Correction time in case of 50% load alteration ms  

Waveform -  

Distortion factor K over the entire DC input voltage, load and power factor 

ranges 

%  

   

110 V DC Distribution   

Manufacturer -  

Type -  

Busbar -  

Nominal Voltage V  

Test voltage V  

Protection class of distribution -  

   

240/24 V AC/DC Converter (if applicable)   

Manufacturer -  

Type -  

AC input voltage from safe AC V  

DC output voltage V  
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Data Unit Value 

Protection class of cubicles -  

Type of cooling -  

   

24 V DC Distributions   

Manufacturer -  

Type -  

Busbars -  

Rated voltage DC V  

Test voltage V  

Type of circuit breaker mechanism -  

Protection class of distributions -  

   

Fire alarm system   

Manufacturer -  

Type of fire alarm station -  

Quantity Ionization detector pcs.  

Quantity optical smoke detector pcs.  

Quantity flame detector pcs.  

Quantity thermo dif/thermo max detector pcs  

Total number of detector services -  

   

8.2.3.2 Electrical design   

MV switchgear   

Manufacturer -  

Type -  

Country of origin -  

Number of switchgear assemblies -  

Switchgear scheme arrangement (single line diagram) Dwg. 

No. 

 

Type of circuit breaker (vacuum, SF6) -  

Circuit breaker withdrawable or fix -  

Busbar insulation (air, SF6) -  

Type tested acc. To IEC 62271-200 yes/no  

Internal Arc Certification acc. IEC 62271-200 IAC=..  

 -  

Operating voltage kV  

Nominal voltage of system kVrms  

Rated lightning Impulse withstand voltage kVpeak   

Rated short duration Power frequency withstand voltage kV  

Rated frequency Hz  

Rated current A  

   for Ring Main Feeder A  

   for Transformer Feeder A  

Short-time current 3s kApeak   

Max. asymmetric three-phase short-circuit withstand current kA  

   

Rated short-circuit making current   
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Data Unit Value 

    for Main Feeder kA  

    for Transformer Feeder kA  

   

Protection relay for circuit breaker   

Manufacturer -  

    Type -  

   

Dimensions   

    Size of individual cubicle (length x width x height) mm  

    Weight of cubicle kg  

   

Generator Transformer   

Build in position (nacelle / tower / extra housing) -  

Manufacturer -  

Type (oil/cast resin) -  

Country of origin -  

Total number -  

 -  

 -  

Rated power at site ambient conditions MVA  

Rated voltage (primary / secondary) kV/kV  

Tap changer type (on load / off circuit) -  

Tap changer number and size of steps +/- .. x 

..% 

 

Rated frequency Hz  

Impedance voltage (nominal position) at maximum rating %  

Type of cooling (ONAN/ONAF) -  

Vector Group -  

Design maximum ambient temperature °C  

Design monthly average temperature °C  

Design yearly average temperature °C  

Oil temperature rise (oil transformers only) K  

Winding temperature rise K  

Winding hot spot temperature K  

   

Impulse withstand voltage   

    HV kV 

(peak) 

 

    LV and neutral kV 

(peak) 

 

   

Power frequency withstand voltage   

    HV kV  

    LV and neutral kV  

   

No-load losses with tap changer in nominal position, at rated voltage and fre-

quency  

kW  

Short circuit losses with tap changer in nominal position kW  
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Data Unit Value 

   

Short circuit current on primary side kA  

Short circuit current on secondary side kA  

   

Type of connection   

    HV -  

    LV -  

   

Main dimensions:   

    Length x width x height mm  

    Gross weight t  

    Transport weight t  

    Oil weight t  

   

Protection class of transformer housing IP  

   

MV Cabling   

Manufacturer -  

Type -  

Country of origin -  

nominal Voltage U0/U kV  

max. permissible operating voltage kV  

current carrying capacity in ground single arrangement A  

Number of cores and nominal cross section -  

thickness of insulation mm  

cross section of screen mm
2
  

Permissible bending radius mm  

Type of  armoured  -  

Permissible pull N/mm
2
  

DC test voltage kV  

Rated frequency Hz  

Standard -  

   

Fibre Optic Cables   

Manufacturer -  

Type -  

Country of origin -  

Applicable standards for the cable -  

termite resistant yes/no  

UV resistant yes/no  

Type of armoured -  

Permissible bending radius  mm  

length marking at every meter interval yes/no  

minimum operating temperature range °C  

Transmission mode -  
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Data Unit Value 

8.2.3.3 Civil works   

Wind Turbine Foundation   

Detailed description of WTG foundations (attach typical drawings)   

   

Access roads   

Details of access roads to be built within the wind farm area   

   

Wind Farm service room   

Gross floor area   

Number of floors   

Number of offices   

Number of rooms   

Main building material   

Air conditioning type   

Other Details   

   

Crane Platforms   

Dimensions   

Design and requirements of crane platform areas   

   

Transformer Buildings   

Main design characteristics of transformer housing (external on the ground of 

the WTG) 

  

   

8.2.3.4 Instrumentation and control   

Digital Control & Monitoring System/ Supervisory Control and Data Ac-

quisition (DCMS/SCADA) 

  

Manufacturer   

Type   

Control system architecture according to the attached drawing  drawing 

No. 

 

   

Type of I/O- Modules   

   analog inputs/number of channels of each module -  

   analog outputs/number of channels of each module -  

   binary inputs/number of channels of each module -  

   binary outputs/number of channels of each module -  

   

Electronic cubicles (in air conditioning environment)   

Manufacturer -  

Type -  

Degree of protection IP  

Number -  

   

Operator Stations   

Number of operator stations -  

Number of monitors of each operator station -  

Kommentar [JSZ111]: GECOL/REAO
L to confirm  this requirements through-
out. 
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Data Unit Value 

Data archiving (Historian) minimum trending time s  

Sampling time s  

Data archiving (Historian) memory capacity GB  

Sequence of event resolution time ms  

   

Data communication network   

Redundancy -  

Transmission rate (useful data rate) Mbit/s  

Transmission medium -  

   

8.2.3.5 Communication systems   

Telephone system (PABX)   

Manufacturer -  

Type -  

Number of subscriber lines -  

   

Clock System   

Manufacturer -  

Type -  

GPS synchronization -  

Interface for synchronization of DCMS and PLCs -  

   

Accuracy of metering System   

MV meters (settlement metering) %  

LV meters (operational metering) %  

   

 

 

 

8.3 Formsheet [X] – List of spare parts 

Item Quantity 

Maintenance spares and consumables 

  

  

  

Overhaul spares and consumables 

  

  

  

Strategic/Breakdown Spares 

  

  

  

 

 

Kommentar [JSZ112]: ASSUMPTION. 
Settlement meter(s)  at the [X] Substa-
tion, operation meters at each WTG, 
thus LV 
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8.4 Formsheet [X] – Declared deviations 

 

 

8.5 Formsheet [X] – Information to be provided with Technical 
Proposal 

Item Reference with-

in the Bid 

Wind Farm design and operation information 

a. Detailed project implementation schedule including relevant milestones 

showing: 

1. the critical path for the design, procurement, construction, installation, testing 

and commissioning of the Wind Farm; 

2. all principal activities relating to the design, procurement, construction, com-

missioning, provisional and final acceptance testing of the Wind Farm; and 

3. any authorizations which must be obtained prior to the commencement of 

construction of the Wind Farm. 

 

The project implementation schedule shall take into account the Interfaces as de-

scribed in section 4 of this MFS and shall be consistent with Formsheet [X] Project 

timeline and main milestones. 

 

b. A detailed description of the equipment and components, essential technical 

and performance characteristics, as well as technical limits of operation 

 

c. Type Test Protocols / Certificates for Main Equipment and Systems (only rel-

evant pages must be added, e.g. sound summary sheets).Only type tested 

equipment must be used including at least a type certificate according to IEC 

61400-1 for the offered wind turbines issued from a certified institute 

 

d. Layout drawings of the Wind Farm, including: 

1. Intended layout of the Wind Farm including WTG positioning and respective 

coordinates including location and design of service room, measurement 

mast and any additional proposed facilities; 

2. Layout drawings of the WTG including sectional drawings of the nacelle, 

tower drawings; 

3. Foundation data sheet including geometry of foundation and principal foun-

dation drawing; 

4. Descriptions of cranes to be used, sketch showing an example of access 

road construction/sectional drawing;  

5. Temporary site installations, lay down areas, WTG construction sites etc.; 

and 

6. Measurement mast. 

 

e. Schematics of the principal Wind Farm systems  

f. General descriptions of individual systems and descriptions of operation  

g. Space requirement for construction site and equipment  

h. Electrical single-line diagrams  

i. General arrangement of electrical equipment  

Kommentar [JSZ113]: FOR A DE-
FINED PROJECT – LEGAL.  
 
TO BE DEFINED WITH LEGAL ADVI-
SOR 

Kommentar [JSZ114]: To be kept ei-
ther here or in the section in the main 
text. AVOID DUPLICATIONS 

Kommentar [JSZ115]: This Formsheet 
shall be described and referenced from 
Part 1 ITB 
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Item Reference with-

in the Bid 

j. Confirmation that the offered WTG type and model and IEC class is consid-

ered suitable for the meteorological conditions on the Site and layout, in par-

ticular with respect to turbulences and survival wind speed 

 

k. IEC type test certificate for the WTG type and model valid for at least 3 years  

l. In case that the determined conditions do not allow the selection of a stand-

ard IEC wind turbine class, the Bidder must provide evidence that the select-

ed turbine withstands such conditions for the term of the PPA by means of 

load calculations performed by an independent institution. Basis for such cal-

culations must be the IEC 61400-1 latest edition 

 

m. Measured power curve according to IEC 61400-12 measured by an inde-

pendent accredited institution 

 

n. Generator data sheet and performance chart  

o. Power quality characteristics according to IEC 61400-21 latest edition, includ-

ing an measurement report according to IEC 61400-21 latest edition, pre-

pared by an independent accredited institution 

 

p. Diagram showing the capacities of the wind turbine, generator, converter and 

step-up transformer versus the ambient temperature from 0°C to 55°C 

 

q. Compilation of tolerable/acceptable conditions (meteorological etc.) and any 

other further restrictions for use/operation of the WTG with description and 

specifications of high temperature and dust protection packages (if applica-

ble) 

 

r. Black box model and white box model for the WTG in PSSE and/or DigSiLent 

format, in order to simulate temporary voltage drops in compliance with IEC 

61400 - 27 

 

s. Grid protection system of the WTG  

t. Description of the wind turbine cooling system indicating key limitations (max-

imum operating temperature, derating strategy and limits) 

 

u. Wind Farm monitoring and control philosophy including description, control 

system architecture 

 

v. A wind resource and energy yield assessment justifying the inputs to 

Formsheet [X] Levelized Electricity Cost and considering all factors that could 

affect the Net Electrical Energy assumed to be dispatched for the term of the 

PPA 

 

w. Proposal for long-term training as per section 6.1.15 of this MFS  

x. Standards, codes and regulations: Listing of major international standards, 

codes and regulations (international standards and codes in accordance with 

section 6.1.4 of this MFS) which will be applied for the design and construc-

tion of Wind Farm equipment and facilities, for civil works and for testing of 

Wind Farm’s equipment; 

 

y. Maintenance philosophy and plan including scheduled maintenance, major 

overhauls, management of spare parts, organizational structure in the form of 

responsibility descriptions and an organizational chart of personnel. 

 

  

Contractors and suppliers 

a. The Bidder shall submit as part of his Bid details and references of the nomi-

nated and/or proposed major subcontractors (EPC and O&;M) and suppli-

ers/manufacturers for Main Equipment and Systems as specified in section 

6.1.3 of this MFS 

 

Kommentar [JSZ116]: Revisit and de-
fine clearly this term as this is the main 
input for payments in the PPA. 
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Item Reference with-

in the Bid 

Environmental 

a. Description and details of noise pressure levels map  

b. Description and details of shadow flicker map. 

 

 

Site 

The Bidder shall submit as part of his Bid details on the intended use of temporary 

areas for construction, housing area including fencing in the Site or Laydown Areas. 

Bidders shall provide information about the intended use of storage areas for Wind 

Farm equipment and material delivery and the intended use of transportation roads. 

 

  

Project Management 

Detailed information on the project management programme and structure of the 

Bidder and the EPC Contractor also including information in accordance with sec-

tions 6.1.13, 6.1.14, and 6.1.16 of this MFS (e.g. quality assurance and HSE). 

 

Plan to comply with national requirements  
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9. Annex 1 – Calculation of Technical Availa-
bility 

The temporal availability of the Wind Farm is calculated at the end of the Reliability Test Run based on 

the time the wind turbines were available for production to the total time of Reliability Test Run. The 

permitted downtimes are subtracted from the calculation.  

 

The following permitted downtimes shall apply (other downtimes are considered unpermitted): 

 

 downtime for scheduled maintenance (> 48 h advance notice); 

 downtime on demand by Buyer/GECOL; 

 downtime due to rotor-blade icing; 

 downtime due to excessive ambient temperatures excluding WTGs downtime resulting from com-

ponent failure due to thermal overloading; 

 downtime due to official regulatory requirements; 

 downtime due to shadow impact or noise emissions; 

 downtime due either to excessively weak or strong wind; 

 downtime due to either [X] Substation or Grid outages that have not been caused by one of the 

WTGs or personnel of the Bidder; and 

 downtime due to force majeure and the resulting additional maintenance activities approved by 

Buyer/GECOL. 

 

Equation for the calculation of availability: 

 

 

 
%100

nWTG 

1 

 

1  











WTG

pa

nWTG

WTG

upa

TT

TTT

A  

 

where: 

 

A    availability in % 

Ta    annual time in h (8760 h or, in leap years, 8784 h) 

Tp    total permitted downtime in hours 

Tu    unpermitted downtime in hours 

n     number of wind turbines in the wind farm 

WTG 1 to WTG n   single wind turbines in the wind farm 

 

Availability of individual turbines is calculated in an analogous way. 

 

 

 

 

Kommentar [JSZ117]: This section 
shall be shifted to an annex of the PPA. 
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The World Bank 
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GOPA-International Energy Consultants GmbH 

Justus-von-Liebig-Str. 1. 61352 Bad Homburg. Germany 
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Suntrace GmbH 
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DISCLAIMER TO THE STANDARD DOCUMENTS 

The information presented in this document does not refer to a specific project and covers only technical aspects of such a pro-

curement document. This document in its present condition is therefore not intended to be used for an actual procurement pro-

cess without the incorporation of technical aspects for a defined project. as well as elaboration of legal and financial aspects by 

proper advisors on these fields. 

http://www.gopa-intec.de/


DISCLAIMER 

 

The information in this document has been compiled by intec (GOPA – International Energy Consult-

ants GmbH, the Consultant) within the framework of the World Bank’s assignment: Strategic Plan for 

Renewable Energy Development in Libya - Supporting Electricity Sector Reform (P154606).  

 

Definitions used in this disclaimer that are not expressly defined herein shall have the meaning de-

fined under Section 1 of Part 1 of this Request for Proposals (“RfP”). 

 

The contents of this RfP or any other document by or on behalf of the Authorities at any time: 

 

 are not comprehensive and has not purport independently verified. The Bidders shall make their 

own investigations, validations and form its own views on the Project by consulting their own advi-

sors, performing their own estimations and establishing their own projections before submitting 

their Proposals;  

 do not cover all the information required by Bidders for reaching a decision as to any potential in-

vestment. The purpose of the document is to outline the Government’s expectations in relation to 

the Bid and assist the Bidders to make their own evaluation of the Project;  

 are not to be considered as legal, business or tax advice. Each recipient should consult its own 

counsel, accountant or financial or business advisor as to legal, tax and related matters concerning 

this investment. Neither the Authorities, nor their respective directors, officers, members, employ-

ees, agents or advisers undertake any obligation to provide Bidders with access to any additional 

information or to correct any inaccuracies herein which may become apparent; 

 shall be treated by the Bidders in accordance with the Confidentiality Agreement signed by a Bid-

der prior to receiving this RfP; and 

 will oblige the Authorities, or their advisors to enter into any consortium or agreement or impose 

any liability on any of them other than assumed pursuant to the Project Agreements when execut-

ed. 

 

Neither the Authorities, nor any of their respective employees, agents or advisers make any represen-

tation or warranty, whether expressed or implied, with respect to the veracity, adequacy, accuracy, 

reasonableness or completeness of the information contained in this RfP or with respect to the infor-

mation on which it is based or in respect of any written or oral information or representation given or 

made, or to be given or made, by the Government or any of their respective employees, agents. 

and/or advisers to any company, Lead Developer, Consortium, Consortium Leader or Consortium 

Member, or other person or entity or its professional advisers, whether given or made prior to or after 

the issuance of this RfP. Each company, Lead Developer, Consortium, Consortium Leader or Consor-

tium Member and each of their advisors shall be solely responsible for satisfying itself as to the infor-

mation required to submit a Bid and/or to undertake the Project in accordance with the terms of its Bid.  

 

The Authorities reserve the right, in their absolute discretion, at any stage and without notice, to termi-

nate the participation of single Bidders in the Bidding Process, to change the structure, terms and 

conditions and timing of the Bidding Process, to amend the information contained in this RfP or to ter-

minate the Bidding Process itself. Neither the Authorities, nor their advisors shall have any responsibil-

ity or liability for any costs, expenses, other liabilities or implications incurred to by any participants in 

the Bidding Process and/or in relation to this RfP. 

 

With the exception of Bid Bonds, neither the Authorities nor their advisors shall be under any obliga-

tion to return any Bid submitted by any Bidder or to reimburse any Bidder for any cost or expense, 

whether incurred in preparing its Bid or to any other request from the Authorities, their advisors or oth-

erwise. 

 

Kommentar [JSZ1]: FOR A DEFINED 
PROJECT – LEGAL. 
 
The disclaimer is a template and shall 
be reviewed and adapted by legal con-
sultant for the case of Libya.  
 
Further it shall be part of Part 1 ITB on-
ly. It is integrated here since this MFS 
will be provided before the full RfP 
docs. 
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Abbreviations Used 

 

AC Alternating Current 

AEY Annual Electricity Yield 

CB Circuit Breaker 

CEMP Construction and Environmental Management Plan 

COD Commercial Operation Date 

CT Current Transformer  

DC Direct Current 

EPC Engineering, Procurement and Construction 

ESIA Environmental and Social Impact Assessment 

FMS Fault monitoring and disturbance recording system 

HAZOP Hazard and Operability Study 

GV Guarantee Value 

HV High Voltage 

HSE Health, Safety and Environmental 

HVAC Heating, ventilation and Air Conditioning 

IFI International Finance Institutions 

ITB Instructions to Bidder 

LV Low Voltage 

MFS Minimum Functional Specification 

MV Medium Voltage 

NFPA National Fire Protection Association 

O&M Operation & Maintenance 

PID Potential Induced Degradation 

POA Plane of Array 

PR Performance Ratio 

PPA Power Purchase Agreement 

QA/QC Quality Assurance / Quality Control 

RfP Request for Proposals 

RSC Reference Site Conditions 

SI International System of Unit 

SCADA Supervisory Control and Data Acquisition 

SCMS Substation Control and Monitoring System 

SCOD Scheduled Commercial Operation Date 

SLD Single Line Diagram 

TF Thin Film 

UPS Uninterrupted Power Supply 

VT Voltage (Potential) Transformer 

XLPE Cross-Linked Polyethylene  
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1. Defined Terms 

Any term in this Minimum Functional Specification (the MFS) which is capitalized shall have the mean-

ing given in this section or in the PPA Term Sheet, Part 5 of this RfP. In the event of discrepancies of 

terms within the RfP the PPA Term Sheet shall prevail. 

 

[X] Substation  

PV Plant  means the PV plant and all associated facilities and interconnec-

tions including the Project Roads as described in Part 2 of this RfP 

(the MFS) to be designed, constructed, commissioned, started-up, 

operated and maintained by the Project Company for the term of the 

PPA. 

Annual Electricity Yield means the proposed annual Net Electrical Output at the Delivery 

Point based on the yield simulations, the Bidder’s solar resource 

assessment and the Bidder’s Technical Proposal. It will be part of 

Formsheet [X] – [X] for the year 1. 

Authorities means the Government of Libya and GECOL/REAOL 

Bid means the final proposal submitted by the Bidder in response to the 

RfP after finalizing the Bidding Process. 

Bid Bond means the Bid security submitted by Bidder according to Part 1 of 

the RfP. 

Bidder means the company or consortium that submits a Bid as part of this 

RfP 

Bidding Process means the process part of this RfP 

Business Days means any day excluding Friday and Saturday or legal holiday in 

Libya 

Buyer [DEFINITION IN THE PPA TERM SHEET] 

Closing Date [DEFINITION IN THE PPA TERM SHEET] 

Condition for Closing Date to be defined in the PPA, after Effective 

Date and prior to start of construction 

Commercial Operation Date [DEFINITION IN THE PPA TERM SHEET] 

Commissioning Certificate means the certificate as defined in section 6.1.7.2 of the MFS 

Confidentiality Agreement [DEFINITION IN THE PPA TERM SHEET] 

Connection Agreement [DEFINITION IN THE PPA TERM SHEET] 

Days [DEFINITION IN THE PPA TERM SHEET] 

Delivery Point means the connection point as defined in section 4.3 of this MFS 

Effective Date means the date of execution of the PPA 

EPC Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the design, engineering, procurement, 

supply, transportation, erection, construction, installation, testing, 

commissioning and warranty of the [X] PV Plant 

Final Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Financial Close [DEFINITION IN THE PPA TERM SHEET] 

Government means the Government of Libya 

Kommentar [JSZ3]: GECOL/REAOL 
to confirm 
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Good Utility Practice means, at a particular point in time, those practices, methods, 

equipment, specifications and standards of safety and performance 

and that degree of skill, diligence and foresight generally used by 

skilled and experienced professional organisations acting in good 

faith performing (as the case may be) design, engineering, con-

struction, O&M services in the international power generation indus-

try with facilities and operations of a type and size similar to the [X] 

PV Plant in order to accomplish the desired result at the lowest rea-

sonable cost consistent with reliability, safety and expedition 

Grid means the electrical power system network comprised of conven-

tional generation plants, [X] PV Plant, transmission lines, [X] Sub-

station, distribution lines and consumer.  

Guarantee Value means the values provided by Bidder according to section 8.1 of 

this MFS 

Guaranteed Availability means the availability values provided by Bidder according to sec-

tion 8.1.3 of this MFS 

HSE Plan means the Health Safety and Environmental Plan provided by Bid-

der according to section 6.1.14 of this MFS 

Independent Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Buyer for activities defined within this 

RfP 

Interface means the connection and physical tie-ins described in section 4 of 

this MFS 

Laydown Areas means the provisional areas allocated temporarily for the Project 

which shall be returned to the Buyer or the Government upon 

Commercial Operation Date 

Libyan VRE Grid Code means a term set rules for Libyan VRE system for connection of [X] 

PV Plant into power system of Libya. 

Major Subsystem means all systems/components on LV side connected to a trans-

former station to be processed separately for Provisional Ac-

ceptance Testing 

Main Equipment and Systems means the equipment and systems defined in section 6.1.3 of this 

MFS 

MFS means this Minimum Functional Specification as part of the RfP 

Net Electrical Output [DEFINITION IN THE PPA TERM SHEET] 

Owner’s Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Generator to supervise the EPC Con-

tractor activities 

O&M Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the operation and maintenance of the [X] 

PV Plant 

Performance Guarantees means the values provided by the Bidder according to section 8.1 of 

this MFS 
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Project means: 

– The design, financing, construction, testing and start-up, as well 

as the operation and maintenance of the [X] PV Plant on a Build, 

Own, Operate (BOO) basis for the term of the PPA; and 

– the sale by the Project Company and the purchase by the Buyer 

of Net Electrical Output dispatched by the Buyer and made 

available by the Project Company in accordance with the PPA 

term sheet. 

Project Agreements [DEFINITION IN THE PPA TERM SHEET] 

Project Company means the special purpose company to undertake the Project 

Project Implementation 

Schedule 

[DEFINITION IN PART 1 OF THE RFP] 

Proposal [DEFINITION IN PART 1 OF THE RFP] 

Provisional Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Provisional Acceptance Test Means the test as defined in section 6.1.7 of this MFS 

Request for Proposals or RfP means the set of documents issued by GECOL/REAOL on 

XX.XX.XXXX for the Project 

Scheduled Commercial Opera-

tion Date 

[DEFINITION IN THE PPA TERM SHEET] 

Site means the area within which the [X] PV Plant will be constructed  

Successful Bidder means the Bidder selected by GECOL/REAOL to undertake the 

Project 

Technical Proposal [DEFINITION IN PART 1 OF THE RFP] 

Project Roads means the access roads to the [X] PV Plant facilities for the con-

struction, commissioning, start-up and operation of the [X] PV Plant 

during the term of the PPA. 

  

  

  

 

 

Kommentar [JSZ4]: FOR A DEFINED 
PROJECT: To be defined whether the 
Project Roads to access the PV Plant 
are to be operated and maintained by 
the Project Company or transferred to 
the Libyan Government upon commis-
sioning. 
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2. Introduction 

The Authorities seek the installation of the [X] PV Plant with a total gross installed capacity between 

[X] and [X] MW in the [X] area of Libya. The [X] PV Plant shall include all facilities and equipment nec-

essary for power generation according to the requirements of this Part 2 of the RfP, the Minimum 

Functional Specification (the MFS). 

 

The [X] PV Plant will be developed in accordance with the [X] Law and comprise the design, financing, 

engineering, procurement, construction, testing and start-up, as well as the operation and mainte-

nance of the [X] PV Plant on a Build, Own, Operate (BOO) basis for the term of the PPA. 

 

The [X] PV Plant will connect to the [X] Substation located [X] km according to the requirements in 

section 3.5 of this MFS. The eventual expansion or full construction of the [X] Substation is not part of 

the Project’s scope of works. 

 

The Bidders are free to design the [X] PV Plant as deem appropriate as long as the requirements of 

this MFS and Libyan VRE Grid Code are fulfilled, particularly the operational requirements and the 

Guarantee Values are of foremost importance. The capacity of the [X] PV Plant is described in section 

6.1.1. 

 

This MFS describes the minimum technical requirements for the [X] PV Plant. 

 

 

Kommentar [JSZ5]: MAIN ASSUMP-
TIONS: 
 
Project development is in good pro-
gress by REAOL/REDEVCO including 
securing the site, grid connection, 
ground data, preliminary ESIA, no ma-
jor concerns with permitting and prelim-
inary soil survey. 

Kommentar [JSZ6]: FOR A DEFINED 
PROJECT: Insert applicable law if exist-
ing 

Kommentar [JSZ7]: GECOL/REAOL 
to confirm 
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3. Scope of Works 

The scope of works of the [X] PV Plant includes: 

 

 the survey and assessment of the Site including all related site investigations; 

 the development, design, engineering, financing, permitting, insurance, procurement, manufactur-

ing, factory testing, transport to the Site, erection, construction, commissioning, performance test-

ing; 

 all works and services related to site development, site security, site preparation, civil, mechanical, 

electrical, firefighting and communication for the [X] PV Plant during construction; and 

 the operation and maintenance of the [X] PV Plant including all necessary works and services. 

 

The Bidder shall include in its scope all facilities, equipment, works and services necessary for com-

plete, safe and reliable operation and maintenance of the [X] PV Plant in accordance with the terms of 

the PPA, even if certain essential works are not explicitly stated in this MFS or elsewhere in the RfP. 

 

If not defined as approved vendors within this RfP, all equipment and its accessories shall be newly 

manufactured by reputable manufacturers with sufficient experience of the particular equipment pro-

posed. No used, reconditioned or salvaged equipment, parts or material shall be allowed. The equip-

ment shall be free of defects and irregularities. All equipment and parts 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, of highest quality, most modern and up-to-date technologies shall be se-

lected and licensing terms agreed with the objective of maximizing value and availability of the [X] PV 

Plant. 

 

The works shall be performed according to the Good Utility Practice and include at least the scope de-

scribed in this section. 

 

3.1 Studies and Surveys 

 Geotechnical and topographical surveys for construction of all equipment and facilities of the [X] PV 

Plant including Project Roads and parcels affected, as well as cranes and laydown areas during 

construction and operation; 

 Investigation of subsoil conditions and study of geological formation and seismic conditions of the 

area; 

 Social and Environmental Impact Assessment ([X]);  

 Hazard and Operability (HAZOP) studies; 

 Fire risk evaluation in accordance with NFPA standards and rules and local regulations; 

 Construction Environmental Management Plan (CEMP) and HSE regulations; and 

 Electrical system studies for grid interconnection; and 

 Solar resource assessment and Annual Electricity Yield (AEY) calculation study. 

 

Kommentar [JSZ8]: The scope of 
permitting is to be adjusted according to 
role of REAOL/REDEVCO 

Kommentar [JSZ9]: GECOL/REAOL: 
Insert proper denomination in Libya 

Kommentar [JSZ10]: TO BE DE-
FINED. It could be assumed by 
REAOL/REDEVCO for the first projects.  
 
If by REAOL/REDEVCO then they’ll 
need to prepare all data necessary for 
the network studies.  
 
A main difficulty is the different type of 
configurations that might be offered.  
 
Suggestion is to allocate it to the Bid-
ders 
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3.2 Preparatory Works 

 Due diligence of all applicable aspects; 

 Data collection on parcels to be affected during transport of equipment; 

 Data collection regarding Interfaces;  

 Collection of meteorological data relevant for proper solar resource assessment and AEY of the [X] 

PV Plant; 

 Data collection of previous relevant studies; 

 Site preparation including compaction of soil, filling of low areas and grading of the entire area of 

the Site to the required lines levels and slopes, as required; 

 Provision of temporary laydown areas, warehouses, workshops, vehicles and equipment as neces-

sary for the construction phase; 

 Provision of flood protection measures if necessary; 

 Provision of temporary lighting and earthing as necessary; 

 Clear demarcation of project sites; 

 Provision of temporary firefighting and alarm system; 

 Provision of temporary site drainage, storm water and sanitary drainage as necessary for the Site, 

Site facilities, temporary laydown areas, warehouses, workshops, as required; 

 Disposal of sewage as necessary; 

 Provision of temporary housing compound and camp facilities; 

 Provision of temporary roads as necessary; 

 Provision of temporary site fencing including gates as necessary; 

 Provision of first aid, site safety and security system for the construction phase;  

 Provision of temporary offices for the Project Company and the Owner’s Engineer/Independent 

Engineer; 

 Provision of temporary offices for the EPC Contractor; and 

 Site services as required for the construction and commissioning of the [X] PV Plant such as elec-

tricity supply, potable water, make-up water, instrument and service air, fuel supply and telecom-

munication. 

 

3.3 Civil Works 

Apart from civil works described so far in this MFS, at least the following civil works are parts of the 

scope of works.  

 

3.3.1 Infrastructure and outdoor works 

 Construction of new roads including access roads to PV Plant, provisional construction site roads 

and internal roads between the transformer and inverter stations as required, the Project Roads; 

 Rerouting/relocation of existing facilities such as piping, cabling and ducts where necessary; 

 Crane areas/platforms and laydown and storage areas as required; 

 Modification, improvement and upgrading of the existing infrastructure as required to adequately 

service the requirements of the [X] PV Plant; 

 Civil works for power evacuation from the [X] PV Plant to the [X] Substation and works within the 

[X] Substation area for power evacuation and communications up to the Interface; 

 Civil works for earthing and lightning protection system; 

Kommentar [JSZ11]: GECOL/REAOL 
Confirm the requirements of Owner’s 
Engineer/Independent Engineer 

Kommentar [JSZ12]: FOR A DE-
FINED PROJECT: Update with defini-
tion of interface 
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 Civil works for oily and chemical waste water collection and treatment; 

 General site filling, levelling and grading to the necessary lines and levels, and all other earth works 

where required including access areas; and 

 

3.3.2 Non-technical buildings (service building) 

Buildings and structures for the [X] PV Plant shall be designed to acceptable international standards 

and local codes and regulations and shall be fit for the purpose in each case. The works shall include 

all what is necessary to fulfil the standards including at least excavation, foundations, reinforced con-

crete, masonry and structural steel. 

 

All buildings required for the proper operation shall be part of the scope of works including but not lim-

ited to: 

 

 Facilities for maintenance personnel as deemed necessary including changing rooms. lounge. etc.;  

 Security gate house(s) at the entrance gate(s) 

 A storage space for all spare parts, tools and spare oil; 

 HVAC for the buildings as required; and 

 Firefighting equipment as required. 

 

These facilities can be integrated together in one service building.  

 

3.3.3 Electrical and control systems 

Following buildings, civil works and structures for the electrical and I&C systems shall be part of the 

scope of works including but not limited to: 

 

 Inverter (if applicable) Transformer / buildings;  

 Underground cable ducts and trenches, and above ground cable trays and bridges for LV DC ca-

bles, LV AC cables, MV cables and data connections, all as necessary; 

 Underground cable troughs for MV and data connections at the [X] Substation area;  

 Service room for monitoring and maintenance of the [X] PV Plant with communication equipment 

and working station for monitoring; 

 Foundations (if required); and 

 Earthing pits (if required). 

 

3.4 Mechanical Works 

Mechanical works of the scope of work including but not limited to: 

 

 Assembling of mounting system 

 Mounting of PV modules 

 Mounting of inverters 

 Mounting of AC and DC combiner boxes 

 Mounting of weather station 

 Mounting of security system (fence etc.) 

 

Kommentar [JSZ13]: GECOL/REAOL:  
 
Review requirements of this service 
room. Is it required? 
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3.5 Electrical Systems 

3.5.1 Interconnection from PV Plant to Delivery Point at [X] Substation 

The interconnection from [X] PV Plant to [X] Substation includes design, engineering, procurement, 

erection, commissioning and testing of all required equipment (inclusive of all necessary accessories) 

according to best industry practices and all applicable standards in Libya. 

 

 Power cabling as necessary for including, but not limited to, auxiliary equipment, machines, and 

connection cable from PV Plant to [X] Substation.; 

 Control cabling as necessary for including, but not limited to, protection circuits, control circuits, 

metering circuits, DC cabling and communication circuits.; 

 Signal cabling as necessary; 

 Illumination system as necessary for, but not limited to, transformer stations, entrance areas 

switchyard and roads; 

 Earthing system as necessary for, but not limited to, switchyard and transformer stations; 

 Firefighting system including, but not limited to, sensors, detection, water spray, fire port, panel, 

alarm and water tank; 

 Protection system including, but not limited to, protection relay panels, control cables, transformers, 

isolator, Circuit Breaker (CB), Current Transformer (CT’s) and Voltage Transformer(VT’s); 

 Auxiliary stand by power system (if required) as necessary for, but not limited to, supplying starting 

power and stand by power for auxiliaries; 

 Any modifications in the [X] Substation and equipment necessary for the Interface with [X] Substa-

tion; and 

 Power system studies for grid interconnection. 

 

 

3.6 Communication systems 

The scope of supply shall include - but not be limited to - the following systems and components: 

 

 Supervisory Control and Data Acquisition (SCADA) for the [X] PV Plant including all necessary 

software licenses; 

 Settlement meter at the [X] Substation; 

 PV Plant monitoring system; 

 Telecommunication systems; 

 OLTE/MUX telecom channels provision, programming and routing including connection to the sub-

station system at [X] Substation as well as tele protection equipment; 

 Works like engineering and engineering documents, data preparation and data acquisition required 

for integration of the [X] PV Plant into [X] Substation Control & Monitoring System (SCMS) at the 

[X] Substation;  

 Works like engineering and engineering documents, data preparation and data acquisition required 

for implementation and integration of the [X] PV Plant into the NCC including any required equip-

ment and software as well as testing, auditing and documentation (according to GECOL require-

ments);  

Kommentar [JSZ14]: ASSUMPTION. 
[X] Substation, expansion or connection 
is to be provided by GECOL under a 
different contract i.e. the [X] Substation 
is not part of the scope of works of this 
RfP 

Kommentar [JSZ15]: TO BE DEFINED 
according to grid connection strategy.  
 
This template assumes the case of [X] 
Substation sufficiently close to the PV 
Plant i.e. no OHL required and connec-
tion to an available switchgear at the [X] 
Substation 

Kommentar [JSZ16]: Settlement meter 
at [X] Substation to be provided by sub-
station contractor not by the Project 
Company. This is the usual practice 

Kommentar [JSZ17]: GECOL/REAOL 
Verify denomination for NCC 

Kommentar [JSZ18]: GECOL/REAOL: 
Include requirements of GECOL for da-
ta acquisition 
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– Remark: For avoidance of doubt, implementation and integration of the [X] PV Plant into the NCC 

systems will be carried out by a separate contract under the responsibility of GECOL; and 

– Operational meter / measurements/ signal status readings shall be provided at interface for trans-

mitting from the [X] PV Plant SCADA to NCC for planning purposes.  

Assistance and close cooperation in GECOL’s end-to–end test data and signal transferred from PV 

Plant to NCC. 
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4. Interfaces 

4.1 General 

The Bidder shall indicate and describe in detail Interfaces as part of his Technical Proposal and in the 

general layout to be provided as part of the Bid. Interfaces to other facilities and/or involving other par-

ties shall be done with the cooperation of the Bidder. 

 

Interfaces are connections and physical tie-in points between the PV Plant and: 

 

 The public roads; 

 The [X] Substation; 

 The NCC; and 

 The [COMMUNICATIONS]. 

 

4.2 Interface with the public roads 

The Interface(s) with the public roads shall be located in such a way that restrictions in traffic during 

construction, operation and maintenance of the PV Plant are minimized. A detailed description of the 

Project Roads’ interfaces including exact coordinates is to be provided with the Bid. 

 

4.3 Interface with [X] Substation 

Interfaces with the [X] Substation consist of:  

 

 Medium voltage connection: Cable terminals for connection of the MV cables within the MV switch-

gear of the [X] Substation including terminals in the interface panels for control and protection of 

CT/VT and auxiliary power supply of the MV cable protection cubicle. 

 Instrumentation and control: The interface panels shall be provided with the required equipment for 

transfer of signals between the SCMS and fault monitoring and disturbance recording system 

(FMS) of the [X] Substation and the PV Plant (in both directions) and the data exchange between 

[X] PV Plant and [X] Substation via two (2) fiber optic cables within the scope of the Bidder. Hard-

wired I&C signals shall be provided with a cable by the Bidder up to a terminal strip in the interface 

panels. 

 Telecommunication / teleprotection system: Interface of the telecommunication/ teleprotection sys-

tem is the communication panel in the [X] Substation and the interface of the hotline telephone 

communication (voice/ data) with NCC is the telecommunication cabinet in the [X] Substation. The 

cables up to these connection points are part of Bidder’s scope. 

 

Kommentar [JSZ19]: FOR A DE-
FINED PROJECT: a layout shall be in-
corporated including coordinates and 
code of interface. 

Kommentar [JSZ20]: ASSUMPTION: 
Interface at the substation and MV 
XPLE cables underground to the [X] 
Substation for connection at MV part of 
the scope of the Bidder. 

Kommentar [JSZ21]: GECOL/REAOL 
Introduce counterpart for communica-
tion aspects in Libya .e.g. Ministry of 
Communications? 

Kommentar [JSZ22]: FOR A DE-
FINED PROJECT. Define Delivery 
Point. 
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4.4 National Control Centre 

All relevant data will be transferred from the [X] PV Plant via the [X] Substation to the NCC. The Inter-

face between the [X] PV Plant and the NCC will be the connection points at the optical distribution 

frame in the [X] Substation. 

 

The type and amount of signals between the [X] PV Plant and NCC is to be agreed during design 

stage. 

 

4.5 COMMUNICATIONS 

The [X] PV Plant shall be connected to the national telephone system via an internet protocol based 

private automatic branch exchange (IP-PABX). The Interface is to be defined together with the authori-

ty for communications in Libya. 

 

Kommentar [JSZ23]: GECOL: Provide 
list of signals required if available 

Kommentar [JSZ24]: FOR A DE-
FINED PROJECT: 
 
Confirm that the connection point shall 
be coordinated with the responsible of 
communications in Libya. 



- 12 - 

 

Standard PSP Documents – PV Power Projects 

Part 2 – Minimum Functional Specification  
 

5. Site Conditions 

5.1 General 

The Government/GECOL/REAOL will grant the Bidder with full access to the site in order to collect all 

information necessary for a proper preparation of its Bid. 

 

Regarding the site the Bidder shall carry out its own investigations neither GECOL/REAOL nor the 

Government, nor are their advisors responsible for the accuracy and completeness of the information 

in this RfP regarding the Site. 

 

5.2 Location and site characteristics 

[Coordinates. land use. topography. access. meteorology] 

 

[Include general description of site and snapshot of layout] 

 

[Include reference to geotechnical. topography. or other available studies of the sort] 

 

 

5.3 Meteorology 

[Meteorological description of the area] 

 

[Reference to annex with available data: satellite data. ground data and resource assessment report] 

 

 

Kommentar [JSZ25]: FOR A DE-
FINED PROJECT. 
 
All this section shall be adjusted for a 
defined project 

Kommentar [JSZ26]: ASSUMPTION: 
The site is secured and at least a pre-
liminary soil survey has been carried 
out. 
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6. Design Requirements 

6.1 General Design Requirements 

This section describes the minimum technical requirements and guidelines for defining the technology 

and the design of the PV Plant. The design of the PV Plant shall take into account the site conditions 

as described in section 5. 

 

The Bidder shall be responsible for all design and engineering for the PV Plant. All design drawings, 

specifications, and calculations shall be signed and sealed by a professional engineer. The PV Plant 

shall be designed, manufactured and configured in such a way that it will achieve high availability and 

reliability at minimum power generation costs for the term of the PPA. 

 

All parts of the PV Plant shall be suitable in every respect to fulfil the Performance Guarantees.  

 

The Bidder shall fulfil the following design requirements: 

 

 The design of the equipment and systems of the PV Plant shall be based on achieving a maximum 

PR, an annual availability of the PV Plant greater than 99% and on optimizing the use of solar en-

ergy; 

 The PV Plant shall be designed and operated so that all the MFS requirements are met and all 

health, safety and environmental requirements are fulfilled; 

 All parts of the PV Plant shall be suitable in every respect for continuous operation at maximum 

output, as well as part loads, minimum load and to the shutdown periods and frequency of shut 

downs expected;  

 All parts of the PV Plant shall be suitable for the climatic conditions of the Site, as well as for the 

environmental restrictions; 

 All equipment and systems shall be built to appropriate internationally recognized standards and 

shall comply with all the applicable national codes and statutory requirements; 

 The Bidder shall ensure good engineering practices in preparing the design of the PV Plant;  

 The Bidder shall apply for the PV Plant a well-established component classification and identifica-

tion system;  

 The international system of units (SI) shall be used for design, drawings, diagrams, instruments, 

etc.; 

 The overall layout of the PV Plant shall consider service corridors for all services required as well 

as for MV cable connections within the PV Plant, as well as between the PV Plant and [X] Substa-

tion facilities, as the case may be; 

 The primary operability objective is to design all PV Plant systems that are easy to operate and that 

require minimum operator surveillance; 

 The primary maintainability objective shall be to minimize the required time and cost for mainte-

nance; 

 All facilities and equipment shall be arranged and spaced sufficiently to enable satisfactory access 

for operation and maintenance of the PV Plant; and 

 Fire protection of the individual installations shall be according to international and local standards 

and in accordance with all requirements of this MFS. 
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6.1.1 Capacity 

The PV Plant shall have a total gross capacity in the range between [X] and [X] MW.  

 

6.1.2 Design conditions 

 [X] 

 

The Bidder shall consider as a minimum the following conditions for the design and rating of the PV 

Plant. 

 

Condition Unit Value 

Maximum ambient temperature °C [X] 

Minimum ambient temperature °C [X] 

Maximum relative humidity % [X] 

Minimum relative humidity % [X] 

Maximum ambient pressure mbar [X] 

Minimum ambient pressure mbar [X] 

Rainfall – Annual average mm [X] 

Rainfall – Maximum recorded in one (1) year mm [X] 

Solar resources - See Part 3, Annexes 
to MFS, [X], of this 

RfP 

Seismic zone  [X] 

System frequency Hz 50 

Medium Voltage kV [X] 

Generator power factor - [X] lagging 
[X] leading 

 

The Bidder shall consider that the site is exposed to sand storms and high temperatures that may lead 

to lower efficiency of the PV Plant and higher requirements of the equipment. Additional protection 

against sand and an adequate frequency of module cleaning and O&M measures shall be considered 

and described in detail in the Technical Proposal. 

 

The occurrence of sand storms and high temperatures are to be further investigated by the Bidder to 

fulfil the requirements of this MFS. 

 

6.1.3 Main Equipment and Systems 

The following equipment shall be considered as Main Equipment and Systems: 

 

 PV modules; 

 Inverters; 

 Transformer Station with LV-MV Step-Up Transformers and LV and MV switchgear; 

 Mounting System (fixed or single-axis tracking system); 

 Monitoring System and meteorological Sensors; and 

 Supervisory Control and Data Acquisition (SCADA); 

 

The Main Equipment and Systems shall fulfil the following requirements: 

Kommentar [JSZ27]: FOR A DE-
FINED PROJECT: Insert introduction 
according to the data collected and to 
be provided with the RfP 

Kommentar [JSZ28]: Insert exact ref-
erence to the Annex 

Kommentar [JSZ29]: FOR A DE-
FINED PROJECT:  
Depending on the site and according to 
an international standard e.g. Uniform 
Building Code 

Kommentar [JSZ30]: FOR A DE-
FINED PROJECT: To be considered 
only if sand storms and high tempera-
tures. 
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 Manufacturers given in Formsheet [X]. Design and Operational Data shall be fixed from the date of 

submission of the Bid and shall not be changed; 

 Evidence of a track record of at least two (2) years of successful commercial operation under cli-

matic conditions similar to the ones at the Site by the time of Bid submission. 

 

6.1.4 Applicable norms and standards 

The Bidder shall ensure that the engineering, design, construction, testing, start-up and operation of 

the PV Plant components, the cabling from PV plant to [X] Substation, including all auxiliary facilities 

and systems, are according to internationally recognized standards and codes in their latest edition. 

 

The latest editions of the standards, codes and recommendations and directives issued by the follow-

ing organizations shall apply for the design, construction, testing, commissioning and operation of the 

Project. 

 

International standards (shall prevail if no otherwise specified in this RfP) 

ISO International Standardization Organization 

IEC International Electrotechnical Commission 

 

National standards 

ANSI American National Standards Institute 

BSI British Standards Institution 

DIN Deutsches Institut für Normung 

EN European Standards 

JAPS Japanese Standard Organization 

 

National standards 

AASHTO American Association of State Highway and Transportation Officials 

ACI American Concrete Institute 

AGMA American Gear Manufacturers Association 

AIJ Architectural Institute of Japan 

AISC American Institute of Steel Construction 

AISE Association of Iron and Steel Engineers 

AISI American Iron and Steel Institute 

AMCA Air Moving and Conditioning Association 

ASCE American Society of Civil Engineers 

ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing Materials 

AWS American Welding Society 

CIRIA Construction Industry Research and Information Association 

ICE Institution of Civil Engineer 

IEEE Institute of Electrical and Electronics Engineers 

IPCEA Insulated Power Cable Engineers Association 

ISA Instrument Society of America 

JEC Japanese Electrotechnical Institute 

JEMA The Japan Electrical Manufacturers Association 

Kommentar [JSZ31]: GECOL/REAOL 
to confirm 
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National standards 

JIS Japanese Industrial Standards 

NACE National Association of Corrosion Engineers 

NFPA National Fire Protection Association 

OSHA Occupational Health & Safety Administration 

VDE Verband Deutscher Elektrotechniker (German Society of Electrical Engineers) 

VDI Verband Deutscher Ingenieure (German Society of Engineers) 

VGB Technische Vereinigung der Grosskraftwerksbetreiber E.V. (Society of big power PV Plant opera-
tors) 

 

The Bidder shall conform to all applicable requirements of the national and local regulations, such as 

GECOL requirements unless stated differently in this RfP.  

 

Application of subsequent addenda and code cases published after the PPA is signed is subject to 

agreement between the PPA parties.  

 

In case of conflict between the requirements of this RfP and other local regulations or GECOL’s speci-

fications the more stringent requirements shall apply. In case of any further disputes, the requirements 

of the PPA for disputes shall apply. 

 

6.1.5 Redundancy Concept 

The PV Plant shall be designed to achieve a high level of reliability through quality construction im-

plementation, quality equipment selection and plant maintainability and operability. Routine mainte-

nance of the PV Plant or any of its components shall not lead to shutdown of the complete PV Plant. 

 

The design shall be such that the impact of a failure of any single piece of auxiliary equipment on the 

output of the PV Plant is minimal and will not cause a failure of the entire PV Plant nor result in the 

loss of generation. Any system that can cause the outage of a big part of the PV Plant if one compo-

nent fails shall be designed for high reliability, ease of maintainability, sufficient redundancy and quick 

system backup support. This shall also apply for electrical power supply. 

 

If a failure in an instrument or in a control component can directly or indirectly cause the failure of the 

whole system this component should have a redundancy factor. Specifically this is applied to all the 

central components of the instruments and control system, as well as for remote control of common 

facilities (if any). 

 

For the design of the electrical and I&C control facilities all defined requirements shall be followed ac-

cordingly; reliable power supply and remote control of common facilities shall be maintained in case of 

outage of one single component. The PV Plant shall be monitored, controlled and safeguarded by the 

SCADA system.  

 

6.1.6 Performance Guarantees 

Performance Guarantees of the PV Plant shall be provided by the Bidder and shall be as follows: 

 

 For Provisional Acceptance: 

– Prior to commissioning each Major Subsystem of the Power Plant shall be checked for comple-
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tion and functionality and shall undergo Provisional Acceptance Testing.  

– Upon successful completion of all preconditions as defined under 6.1.7.3 and the PPA, the plant 

shall be admitted to the Performance Test. PV Plant shall undergo a Performance Test, based 

on guaranteed performance data, as a precondition for Provisional Acceptance. 

– The minimum measured initial Performance Ratio (PRinitial) for the Performance Test shall be 2.0 

(two) percentage points lower than the Guaranteed PR (PRGuaranteed), the Minimum Guaranteed 

PR (PRinitial). 

 

PRinitial ≥ PRGuaranteed  – 2 percentage points 

 

With: 

o PRGuaranteed ≥ PRPVsyst  – 2 percentage points; and 

o PRPVsyst = as per PVsyst report provided by Bidder and agreed with the Buyer, based 

on P90 probability level.  

– The Performance Test is subject to retesting after remedy by Bidder until PRGuaranteed minus 2.0 

percentage points is achieved. 

 

 For Final Acceptance: 

– The purpose of the Final Acceptance Testing is to verify the correct operation and performance 

of the PV Plant during the complete Warranty Period. The PR shall be checked continuously for 

2 years from COD. The PR shall be calculated for each individual year.  

– Buyer will sign the Final Acceptance Certificate after successful completion of the Final Ac-

ceptance Test at the end of the Warranty Period. 

– The Performance Guarantee is based on measuring the Performance Ratio (PRmeasured) of the 

PV Plant as shown below, with the actual kWh-AC measured at the Delivery Point per year ad-

justed for the actual POA (Plane of Array) irradiation for the same period. 

– The Performance Guarantee for operation (PRGuaranteed) is as follows: 

 

PRmeasured ≥  PRGuaranteed; and 

PRGuaranteed = PRPVsyst  – 2 percentage points 

 

With: PRPVsyst = as per PVsyst report provided by Bidder and agreed with the Buyer, based on 

P90 probability level. 

 

6.1.7 Inspection, testing, commissioning and start-up 

Based on the structure provided in this section, the Bidder shall prepare a detailed commissioning and 

Performance Test procedure and protocol in line with the applicable norms and standards for PV pow-

er plants, for approval by the Buyer. 

 

The Bidder shall perform the following activities related to the inspection, testing, commissioning and 

start-up of the PV Plant, but not limited to: 

 

 Coordinate, execute and document on site according to the MFS and best engineering practices al-

lowing the Buyer, if required, to witness the inspections; 

 Coordinate, execute and document of:  

– Installation, pre-commissioning, commissioning, start-up, operational and functional testing of 

the PV Plant equipment and systems according to the requirements of this MFS and best engi-

Kommentar [JSZ32]: This section shall 
be shifted to an Annex of the PPA and 
referenced from here. 
 
CONSIDER: Definitions and other links 
to this section while shifting 
 
Once in the PPA placeholders for Bid-
der are to be incorporated 
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neering practices;  

– Performance and acceptance testing of the PV Plant; 

 Management and coordination with all parties involved, including the Buyer, via regular meetings 

and written instructions when applicable; 

 Provide all supplies and qualified staff required for carrying out all inspections, tests, pre-

commissioning and commissioning activities, unless otherwise excluded in this RfP; 

 Provide the necessary instructions, troubleshooting and training to the O&M Contractor and other 

staff involved in the operation of the PV Plant; 

 Provide proof of calibration of instruments as well as relevant devices and equipment in advance of 

performing testing; 

 All electrical equipment shall be type and routine tested in the factories. Type tests authenticated 

by international neutral inspection authority will not be repeated if type test certificates of identical 

or similar (“similar” according the definition of IEC) equipment and for the same frequency (50 Hz) 

are available. The type test certificates shall be in English language and shall certify that the type 

test is according to IEC Standards; 

 During pre-commissioning and commissioning, main equipment and systems shall be checked for 

compliance with approved documentation and commissioning procedure  

 Verify and ensure that communications and control are proper and sufficient for performing the 

tests. 

 

6.1.7.1 Documentation for Inspection and testing 

The Bidder shall prepare and submit to the Buyer at least four (4) weeks prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the PV Plant: 

 

 Construction inspection program; including program and procedures for on-site of Main Equipment 

and Systems. 

 

The Bidder shall prepare and submit to the Buyer at least two (2) months prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the PV Plant: 

 

 Commissioning and start-up structure (sequential logic) including among others definition of PV 

Plant segment (per transformer block), as well as procedures for operational and functional tests 

and related health & safety procedures;  

 A Provisional Acceptance Test procedure of the PV Plant and related facilities, equipment and sys-

tems. 

 

The Buyer has the right within thirty (30) Days after receipt of the relevant test procedures to provide 

comments or request the Bidder to conduct additional tests, which in the opinion of the Buyer should 

be carried out to prove that the PV Plant facilities are installed and capable of being operated accord-

ing to the design, performance and operation requirements specified in this MFS and are capable of 

attaining the relevant Performance Guarantees specified in this MFS; and the Bidder shall include any 

such reasonable requests into the test procedures. If the Parties are unable to agree upon such addi-

tional tests, the matter in dispute shall be subject to resolution in accordance with the provisions of the 

PPA, provided that the Bidder shall be entitled to proceed with testing under its proposed procedures 

pending resolution of such matter. 

Kommentar [JSZ33]: GECOL/REAOL: 
Confirm 

Kommentar [JSZ34]: GECOL/REAOL: 
Confirm 
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The Bidder shall notify GECOL at least three (3) Business Days in advance of the predicted genera-

tion in connection with any test, as well as the nature and duration of the required generation. In rela-

tion to any scheduled test that is required to be rescheduled, the Bidder shall notify the Buyer at least 

three (3) Business Days in advance of the commencement of the rescheduled test. 

 

 

6.1.7.2 Provisional Acceptance Testing  

The PV Plant shall be commissioned and tested by Major Subsystems. Performance testing shall be 

applicable for each individual Major Subsystems.  

 

 Foundation Completion 

For each Major Subsystems, prior to start of mechanical erection, the foundations shall be checked 

and certified to be in accordance with drawings and design requirements in terms of location, 

alignment, quality of work and quality of provided materials (e.g. samples of concrete shall be taken 

and laboratory tested). 

This shall be documented with Checklists signed by the civil subcontractor/team and the mechani-

cal subcontractor/team. 

 

 Mechanical Completion 

For each Major Subsystems, mechanical completion shall be checked and certified prior to start of 

electrical works and, if applicable, testing of tracker function. Checks shall verify accordance with 

construction drawings and manuals, workmanship, alignment, that the materials are free of dam-

age, that layer thickness of the anti-corrosion coating of the steel profiles meets requirements etc. 

This shall be documented with Checklists signed by the mechanical subcontractor/team and by the 

electrical team/subcontractor. 

 

 Electrical Completion 

For each Major Subsystems, electrical completion shall be checked and certified prior to testing of 

systems. Checks shall verify accordance with construction drawings, installation manuals (e.g. 

modules, inverters, monitoring system, weather station combiner boxes, cables), proper cabling 

(routing, bending, fixing, UV protection etc.), the correct connection, testing and labelling of each 

cable, and shall certify the correct set up and testing of inverters, power plant control system, moni-

toring and SCADA system, weather station and transformer stations. 
 

The Practical Completion Testing shall include any requirements under the applicable grid code of the 

GECOL/NCC or other legal requirement prior to achieve grid connection. 

 

6.1.7.3 Preconditions for “Ready to Connect” 

Upon Provisional Acceptance Testing, the Power Plant shall be “ready to connect”. 

Preconditions to be achieved: 

 Civil completion (signed protocol); 

 Mechanical completion (signed protocol); 

 Electromechanical completion (signed protocol); 

 Functional test completion (as far as possible without grid connection; signed protocol); 

 Commissioning completion (as far as possible without grid connection; signed protocol); 
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 Technical inspection of the Power Plant conducted by Buyer and supported by Bidder. Passing of 

visual and functional tests in accordance with the EPC contract. All testing must be carried out with 

calibrated measurement equipment (valid certificates to be provided) and by appropriately qualified 

and skilled persons adequately trained for the tasks allocated to them. The Bidder must bear the 

costs of all testing. Inspection shows no major defects or shortcomings. A detailed punch list shall 

be established. The Punch List works shall not exceed 3% of the EPC Contract Value and with no 

items in the list, which do prevent or impede the Project operation for its intended purpose or Envi-

ronment and H&S site conditions; 

 Satisfactory technical opinion/acceptance report (“Acceptance Report”) by technical advisor ap-

pointed by Buyer confirming installation design/specifications are in line with Technical Specifica-

tions. Scope of the report to be agreed and documented in the EPC Contract; 

 Provision of complete set of as-built documentation; 

 Works completion documents have been delivered to the Buyer completed in accordance with 

Good Industry Practice and applicable laws (installation certificate; commissioning test certificate; 

visual inspection test certificate; approved Punch List);  

 Security system completed and fully operational (signed protocol); 

 Supervisory Control and Data Acquisition (SCADA) and site monitoring and communication system 

are working properly and feeding data to the monitoring and management system and to Buyer’s 

monitoring stations (on-site and remote); 

 Site is cleaned and tidy, all waste and temporary works and plant are removed from Site, and site 

condition is compliant with the EPC Contract; 

 The Bidder has entered into an assignment of the benefit of manufacturers’ warranties and those 

warranties are capable of assignment; 

 O&M Manuals and Preventive maintenance program are provided and training of O&M staff is 

completed (signed protocol). 

 

Bidder declares “ready to connect” upon achievement of all preconditions. 

 

 

6.1.7.4 Commissioning 

The Bidder shall supervise, execute and control as per approved procedures all aspects of commis-

sioning, while maintaining high quality standard and best industry practices. The Bidder shall also se-

cure the proper application of labelling procedures and commissioning structure. 

 

The Bidder will perform all commissioning tests according to IEC 62446 and required by law, the 

GECOL/REAOL and Buyer. The Bidder shall arrange the commissioning of the Power Plant well in 

advance and according to the availability and requirements of GECOL/REAOL and Buyer. Among 

others the following commissioning tests have to be implemented: 

 

 Polarity test; 

 Short circuit current test; 

 Array insulation resistance test; 

 Function test of inverters, power plant controller, monitoring and SCADA system, transformer sta-

tions (e.g.: inverter: to be commissioned and tested according to the manual/instructions of the in-

verter manufacturers, simulation of PV plant disconnection); 

 Thermographic inspection; 

 Meteorological station function test; 

Kommentar [JSZ35]: FOR A DE-
FINED PROJECT’  
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 IV curve measurements for all strings; 

 All tests required for grid connection by GECOL/REAOL. 

 

The commissioning of the PV Plant shall cover all components of the PV Plant, cabling and connec-

tion from PV Plant to [X] Substation and the [X] Substation. The commissioning tests have to be per-

formed according to manufacturer’s standard commissioning procedures including confirmation of the 

proper, safe and functional operation of all safety systems, devices, controls and apparatus.  

 

The Bidder shall present the commissioning protocols with all test results to the Buyer without any de-

lay. After successful completion of the commissioning activities for all segments a Commissioning Cer-

tificate shall be issued by the Owner’s Engineer. These certificates are to be provided to the Buyer 

without any delay. 

 

6.1.7.5 Provisional Acceptance 

After successful completion of all testing and commissioning as described above, the Bidder shall give 

five calendar days’ notice when the system is ready for the Performance Test. The objective of this 

test is  

 

a) To demonstrate the reliable operation of the PV Plant, its equipment and its systems; and 

b) To fulfil the Minimum Acceptance Criteria requirements of the PPA for declaring Commercial 

Operation Date. 

 

The Performance Test can only be performed once the Commissioning Certificate has been issued. 

 

The Bidder shall provide a procedure for the Performance Test according to the provisions in section 

6.1.7.1. 

 

The Performance Test will be deemed successful if the measured PR is greater than the Minimum 

guaranteed value for the Performance Test (PRinitial). The Minimum Guaranteed PR for the Perfor-

mance Test shall be 2.0 percentage points lower than the Guaranteed PR (PRGuaranteed). 

 

During the Performance Test the complete PV Plant is to be operated during fourteen (14) consecu-

tive days producing and exporting electricity via the Delivery Point.  

 

The Performance Test will be subject to representative solar resource conditions as specified below. 

Any excused downtime (e.g. from grid operator ordered shutdowns, grid failure, theft, force majeure) 

can be excluded from the PR calculation if a satisfactory explanation is provided to Buyer in a detailed 

report. Days with excused downtime will not be considered. That days will be taken out and another 

day added. 

 

The test will commence when an irradiance of 100 W/m
2
 is being measured by the pyranometers in-

stalled in module plane angle. 

 

A minimum of 10% of the test time should show an irradiance: 

 

 Over 300W/m
2
 between April and September; and 

 Over 500W/m
2
 between October and March. 

Kommentar [JSZ36]: TO BE DIS-
CUSSED. What party shall provide this 
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The sampling period each day will cease when irradiance measured by the pyranometers is below 100 

W/m
2
. 

 

In case the irradiation is not sufficient, the test period shall be extended by additional days until 14 

days are completed. 

 

Upon successful Performance Test the following process shall be followed: 

 

 The Bidder shall compile test documentation and provide a test report to the Buyer within five (5) 

Business Days after completion of the test. Data of PV Plant shall be collected with the SCADA 

system and submitted to the Buyer in corresponding report of the test documenting the measured 

technical availability; 

 The Buyer has seven (7) Business Days to review and provide comments on the report. If no 

comments are provided within this timeframe the Performance Test is deemed as passed;  

 Comments shall be discussed among the parties and if disputes arise they shall be dealt with ac-

cording with the provisions in the PPA; and  

 The Buyer or its representative shall provide a Provisional Acceptance Certificate stating whether 

the PV Plant has successfully passed, passed with reservations or failed to pass the Performance 

Test. 

 

If the PV Plant fails to pass the Performance Test this can be repeated two (2) more times at which 

stage the Buyer shall have the right to reject the PV Plant according to the conditions in the PPA, un-

less the failure is due to low irradiance as defined above. 

 

6.1.7.6 Final Acceptance 

Once the PV Plant achieves Provisional Acceptance, the PV Plant must be operated continuously for 

2 years (2x365 days) starting from the COD to verify the facility's performance and stability (Final Ac-

ceptance Test). During this period Bidder is responsible for the Performance Guarantee as provided 

under this Contract.  

 

Bidder must operate the PV Plant and record all errors and measure the performance ratio of the PV 

Plant. The PR shall be calculated for each individual year. 

 

Bidder must work together with the Buyer and the Buyer's representative in order to achieve correct 

measurements. 

 

The Performance Guarantee is based on measuring the Performance Ratio (PRmeasured) of the Power 

Plant. 

 

Bidder shall provide its calculations of predicted kWh over the system lifetime and PR using the simu-

lation tool PVsyst V6.40 or higher. Bidder must provide a report and the PVsyst calculation file, based 

on the reference meteorological data agreed with Buyer. In addition to the PVsyst report, Bidder must 

submit the PVsyst data files for Buyer’s assessment. 

 

A non-exhaustive list of loss factors to be considered is as follows: 

 Shading losses; 

Kommentar [JSZ40]: Harmonize with 
section of the PPA termsheet. 
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 Soiling losses; 

 Module array (temperature dependence, low light inefficiency, mismatches in array, LID (Light-

Induced Degradation), Long Term Degradation) 

 Inverter (operating efficiency, operating voltage variations, power/voltage levels) ; 

 Ohmic losses in cables; 

 Transformer losses; 

 Auxiliary loads; and 

 Plant Availability 

 

PRGuaranteed to be set at 2 percentage points below the PR of PVsyst simulation with P90 value 

(PRPVsyst) based on an agreed calculation protocol.  

The yearly PRmeasured will be calculated according to the following equation: 

PRmeasured  =
Ereal

Eideal

× 100 

 

Eideal  = (1 − Degn) ∗ Hsolar,SG ∗ 𝑃𝑝𝑒𝑎𝑘  

 
Variables of the above formula are defined as follows: 

 Ereal = Energy yield [kWh] of the Facility plant in one year. That is the amount of electric energy 

measured at the Delivery Point (during each 365 or 366 (in leap years) day measurement period). 

 Eideal = maximum energy [kWh] produced by the modules, considering only the efficiency of the 

modules and their effective inclination; 

 Hsolar,SG = Irradiation energy [kWh/m²], which enters/contacts the front side of the PV modules within 

the same period; 

 Transmission and grid down time as well down time due to force majeure conditions  to be exclud-

ed from PR calculations, if a satisfactory proof is provided to Buyer in a detailed report; 

 Ppeak = Nominal power of the PV Plant [kWp], according to the flash data of the installed modules at 

Standard Test Conditions (STC); and 

 Degn = the cumulative degradation of the modules at year n that is equal to ∑ 𝐷𝑒𝑔𝑖
𝑛
𝑖=1  where Degi is 

equal to 0.5%. 

 

Ereal and Hsolar,SG have to be measured by means of the installed PR measurement equipment. The PR 

can be measured separately for each section of the Facility. The final PR should be the average value 

of the PR measured for each section weighted on the installed power of each section considered. 

 

The measurement of Ereal is accomplished by means of the energy meter or by suitable measuring 

equipment. The measurement of Hsolar,SG is done through the irradiation sensors installed in each 

zone. The calibration certificate of all sensors must be updated before the expiring date. Buyer re-

serves the right to maintain an separate measurement station with irradiation sensors in the vicinity of 

the PV Plant to validate Bidder’s measurement. In case the Buyer ascertains a deviation he should no-

tify the Bidder at latest 1 month after such deviation is detected. 

The measurement of the irradiation must take place on the same level and with the same geograph-

ical orientation as the installed modules, in accordance with the instructions reported in the installation 

manual of the sensors. The position of the sensor/module is to be selected such that it is free of shad-
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ing. The plant controller saves the average values for incident solar irradiation at PV plant, at intervals 

of 15 minutes. 

 

The sensors used for irradiance measurement shall be maintained in a clean condition (weekly clean-

ing to maintain good conditions). 

 

The operation period during which an Force Majeure Event occurs will not be considered for the calcu-

lation of the PR. 

 

Any failure due to an interruption (not caused by an act or omission of the Bidder) will not be responsi-

bility of the Bidder. 

 

All data necessary to verify the performance criteria must be recorded and reported. When the Tests 

have been completed, the Bidder must issue a report for the Buyer's approval. Reports shall be in line 

with the test reports established between Buyer and the Bidder. 

 

 

6.1.8 Grid connection requirements 

The Bidder shall comply with minimum technical, design and operational requirements of the Libyan 

VRE Grid Code as a user connected to the Transmission System. Likewise, the Libyan VRE Grid 

Code states the minimum technical, design and operational requirements that GECOL shall comply 

with at the connection side with the PV Plant. 

 

The Bidder shall approach GECOL to coordinate the signal exchange as well as the necessary hard-

ware and consequently provide GECOL with all electrical data of the PV Plant according to the Libyan 

VRE Grid Code. Furthermore, all grid connection and settlement requirements from GECOL shall be 

identified and complied by the Bidder 

 

6.1.9 Operational requirements 

The PV Plant shall be designed for operation and dispatching before and after COD in accordance 

with the following requirements: 

 

 The PV Plant, grid connection equipment, and all systems and equipment shall be designed for 

safe continuous or intermittent operation, at constant or fluctuating levels, including the capability 

for frequent start-ups and shutdowns (if limitations on shutdowns due to grid defaults, this limitation 

has to be provided with Bid); 

 The PV Plant shall be operated with full compliance with the environmental requirements, within its 

technical limits to be specified by the Bidder according to section 7.1;  

 The PV Plant shall be able to curtail/shut down the operation of single transformer stations on re-

quest; 

 Compliance with the applicable requirements of the Libyan VRE Grid Code; 

 The auxiliary power for the PV Plant shall be designed in such a way that in case of downtime the 

supply shall be from the [X] connection at the [X] Substation;  

 Maintenance activities for the PV Plant shall be planned to take place outside the peak load peri-

ods, and preferably in periods of low demand in Libya with timely coordination with GECOL; 

 The Bidder shall explain in its Technical Proposal how maintenance and operation data is collect-
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ed, processed and evaluated in relation with the operation and control system of the PV Plant; 

 The Bidder shall ensure that equipment used for ongoing PV Plant performance monitoring should 

at all times have a valid calibration certificate; and 

 The Bidder shall take all necessary provisions for keeping sensitive components tight to avoid dust 

particles causing damages. In case of dust/sand is a major concern in the area the Bidder shall ex-

plain the measures taken or to be taken for equipment most affected by it e.g. inverters, transform-

er stations. 

 

6.1.10 Spare parts, consumables and materials 

The Bidder shall provide all spares necessary for discharging his responsibilities in carrying out the 

work, including commissioning and during the Warranty Period. 

 

During the Warranty Period, as parts and supplies are used from the inventory, they shall be replaced 

by the Project Company at no cost to the Buyer. In addition, if during the Warranty Period a change in 

the level of spare parts maintained is required in order to maintain the guaranteed levels of availability, 

the spare parts inventory shall be revised, at no cost to the Buyer. 

 

The Project Company shall declare before substantial completion of the PV Plant the list of spares 

held for the purposes above and offer the Buyer the option to purchase the spares at the end of the 

Warranty Period of the PV Plant to reach substantial completion. 

 

Bidder shall submit a priced list with quantities of recommended spare parts and special tools for the 

PV Plant. This list shall include any requirements for spare parts as defined by any local law or regula-

tion and according to good practices. The Bidder shall complete the template provided in Formsheet 

[X] of the RfP, detailing the individual spare parts, the unit price and its quantity. The recommended 

spares should be classified as follows: 

 

 Maintenance spares and consumables: These are items for which the Bidder anticipates that de-

mands will arise during normal operation of the PV Plant; 

 Overhaul spares and consumables: These are items for which the Bidder anticipates that demands 

will arise during the programmed minor and major overhauls. The Bidder shall provide prices and 

estimated quantities required for each item affected by both minor and major overhauls; and 

 Strategic/Breakdown Spares: These are items for which the Bidder anticipates that demands may 

arise through breakdowns that could jeopardize the availability or safety of the PV Plant.  

 

All spares shall be directly interchangeable with the corresponding parts installed in the PV Plant and 

shall meet the requirements of the specification of the PV Plant. Spares shall be warranted for a peri-

od equivalent to the Warranty Period for the original PV Plant. 

 

The spares shall be stored in appropriate areas / stores within the PV Plant. Bidder shall provide the 

spare parts listing in such a format to serve as a base for a relational database system for the further 

consideration, handling and management of the spares. 

 

6.1.11 Special tools 

All tools, special tools and equipment to facilitate the overhaul, maintenance and adjustment of the PV 

Plant during construction, commissioning and operation shall be included in the Bid. 
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The Bidder shall provide with his Bid a list of recommended special tools and corresponding prices. 

 

6.1.12 Corrosion protection 

All material not naturally corrosion-resistant shall be treated or finished to protect surface and func-

tional integrity under the ambient conditions prevailing at the site. The Bidder shall be acquainted with 

the corrosion conditions at the site. 

 

Corrosion protection measures and procedures for reinforced concrete, steel structures, concrete sur-

faces and metal surfaces shall be provided with the Technical Proposal. In any case the coating shall 

be in accordance with international standards depending upon the specific conditions on site. 

 

In particular, following recommendations shall be followed: 

 Steel structures: Mounting Structure shall be hot-dipped galvanized. Adequate protection shall be 

provided for steel structures to avoid reduction of their lifetime or hindering of their purpose. The 

applicable corrosion category where the PV Plant will be located (macroclimate) shall be deter-

mined in accordance with ISO 12944-2 (Part 2: Classification of environments). Any special corro-

sion conditions (microclimate) may result in a higher category; 

 Electrical components: The suitability of the selected components (e.g. inverters, transformers, 

combiner boxes, connectors) regarding site-specific environmental protection requirements has to 

be proved; and 

 Reinforced concrete: Reference should be made to NACE Standard RP0187-2005 Item No. 21034 

Standard Recommended Practice Design Considerations for Corrosion Control of Reinforcing Steel 

in Concrete. Prior to detail engineering, the Successful Bidder is required to describe his proposed 

method of concrete production under hot weather conditions and give explanations with regard to 

crack-free concrete design concerning groundwater structures and monolithic elements such as 

turbine foundations etc. 

 

The corrosion protection shall be covered and regularly monitored during the Warranty Period by the 

Bidder. 

 

 

6.1.13 Environmental Requirements 

The Bidder shall demonstrate that the PV Plant over all site and operational conditions will comply with 

all applicable environmental regulations and standards during construction, testing and operation. If 

applicable, and further to the national standards applicable in Libya, the Bidder shall adhere to envi-

ronmental standards required by International Finance Institutions (IFIs) involved in the Project. In any 

case, the more stringent regulation or standard shall be applied. 

 

The Bidder shall prepare and get approved by the local authority an Environmental and Social Impact 

Assessment (ESIA) before start any construction activity at the site. The ESIA preparation shall be 

done according World Bank procedures considering the WB OP 4.01. Preparation of the ESIA shall be 

shown in the Project Implementation Schedule to be provided with this RfP. 
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6.1.14 HSE Management 

The Bidder shall be responsible for Health, Safety, and Environmental (HSE) management of the 

works during construction, commissioning, testing and operation of the PV Plant. This shall be in ac-

cordance with all applicable international and local regulations and good practice. 

 

The Bidder shall prepare and implement an overall, comprehensive and pro-active Health, Safety and 

Environment Plan (HSE Plan) and associated working instructions and procedures (to be included in 

the HSE Plan as mentioned below) that will govern Bidder’s actions at all times during the construction 

and operation of the PV Plant. The HSE Plan shall: 

 

 Comply with applicable local and international standards and regulations; 

 Set out, in detail, how the Bidder proposes to deal with the environmental risks and challenges dur-

ing the construction phase of the PV Plant. The environmental risks shall be evaluated in qualita-

tive terms, and wherever possible in quantitative terms. The overall target of the project shall be to 

reduce possible environmental impacts to an as low as reasonable practicable level; and 

 Develop and implement an emergency response plan outlining all necessary measures and com-

munication procedures in case of emergency situations. 

 

The Successful Bidder shall submit a detailed construction HSE Plan, that will demonstrate the Bid-

der’s commitment to the highest standards of personal and general safety standards, the Bidders 

commitment to the highest standards of health and occupational hygiene of the construction workforce 

during construction of the PV Plant as well as the concept of an accident and injury free project. The 

safety track record of the Bidder in previous projects should also be highlighted, as well as the meth-

odology that it will adopt, particularly in the intense environmental conditions of the region, in order to 

ensure the highest standards of health & safety management on the construction site. The HSE Plan 

shall include environmental mitigation and monitoring measures to ensure Bidders commitment to the 

highest standard of environmental protection at the construction site and during all phase of the con-

struction activities. 

 

All suppliers of materials and services are required to comply with the international social accountabil-

ity standard SA 8000 and environmental standard ISO 14001. 

 

 

6.1.15 Training 

The Bidder shall provide a schedule of recommended operations and maintenance training differenti-

ating training by categories similar to the following and including a narrative description of the type and 

level of training: 

 

 Bidder's on-site training; 

 Equipment vendor's on-site training; and 

 Equipment vendor's off-site training. 

 

The Bidder is required to demonstrate with the Technical Proposal the implementation of long-term 

training for the PV Plant personnel during design, construction, operation and maintenance. The long-

term training program covers both training and qualification. The goal of the training and qualification 
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program shall be to ensure that PV Plant personnel acquire and maintain the combination of 

knowledge and demonstrated skills required for fulfilling their responsibilities.  

 

All employees shall be responsible to participate in both formal and self-paced training to achieve and 

maintain qualification for their assigned position. Maintaining an assigned level of qualification shall be 

a condition of continued employment. 

 

The Buyer has the overall responsibility for ensuring that PV Plant personnel are adequately trained 

and fully qualified to perform their assigned duties, as well as work closely with the EPC and O&M 

Contractors to ensure effective program development. 

 

Training shall be based, on the job training, supplemented by classroom instruction and/or computer-

assisted training for required topics. Special schools and seminars for specific knowledge and skill re-

quirements that are considered beyond the capabilities of the staff have to be evaluated and imple-

mented on a case-by-case basis. 

 

The Bidder shall also identify where training is offered free of charge to new equipment owners by 

equipment vendors.  

 

 

6.1.16 Quality Assurance and Quality Control (QA/QC) 

Bidder shall provide a quality assurance manual applicable to the design, procurement, construction, 

testing and start-up as well as to the O&M of the PV Plant and evidence of accreditation to a national 

or international quality assurance standard equal to ISO 9001 in its last version. 

 

During project execution, the Project Company will be required to develop, implement and maintain a 

project specific quality plan covering all aspects of the PPA. 

 

 

6.1.17 Permits, authorizations, licenses and consents 

The Project Company shall identify, obtain and maintain all permits, consents, licenses, authorizations 

and/or approvals required for achieving the Scheduled Commercial Operation Date (SCOD) and the 

proper operation and delivery of electricity of the PV Plant and the Project after COD. 

 

The cost and time incurred for obtaining all the permits, consents, licenses, authorization and/or ap-

proval shall be included in the Bid. This is notwithstanding that; GECOL/REAOL will cooperate with 

the Project Company in the identification of such permits, consents, licenses and approvals and use 

reasonable efforts to assist with such applications. 

 

 

6.2 Particular Requirements 
 

Following the minimum particular requirements for the PV Plant are described and shall be detailed by 

the Bidder in the Technical Proposal. 
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6.2.1 Security, safety, firefighting and hazards 

 The Bidder shall provide firefighting and first aid equipment as required; 

 Areas where a potentially flammable atmosphere may exist shall be classified to the relevant sec-

tions of internationally recognized standards. Suitably certified equipment shall be used in the des-

ignated hazardous areas. To the maximum extent practicable, equipment requiring operator atten-

tion and/or electrical equipment shall not be installed in hazardous areas; 

 The Bidder shall ensure at all times that there is adequate aggregation of electrical equipment from 

hazardous areas; and 

 A security surveillance system must be provided to protect the installation against theft and vandal-

ism. The security concept must include:  

- Automatic detection devices (wireless); 

- Perimeter Locator System (with e.g. RFID tags); 

- Security fence; 

- Security control station (not on site), prepared for 24/7 staffing, from which all security systems 

can be operated and monitored; 

- Centralized surveillance system, covering all subsystems and analysis tools.  Communication 

via fiber optical cables. System with screens for Power Plant layout, alarm  and action plan 

and video from alarm segment; 

- Automatic registry system for all vehicles, registering at least license plate number, year, 

month, date and time entering and leaving the site; 

- Video surveillance to document and verify alarm signals (day and night). The video  system 

shall be capable of a continuous surveillance (e.g., high speed dome cameras,  infrared cam-

eras, body heat detection system, algorithmic video analysis); 

- Light installations through infrared and / or floodlighting; 

- Immediate alarm for local guards allowing fast response times; 

- Display of clear text alarm cause at monitoring station; 

- Protection of electric rooms / building against intrusion and fire; 

- Full functionality through UPS system (for at least 24 h), system function and capacity  (e.g., 

battery) to be monitored by control system; 

- Remote access for diagnosis, maintenance and change of settings (via modem); 

- All inverter stations must be secured by an access code with key card. This does not  apply if 

outdoor stations are used. In this case keys are acceptable; 

- The security system provider must provide all certificates as required; and 

- The system must comply with insurance requirements. 

 

Bidder shall provide security personnel for 24h/7 days a week for the entire construction phase until 

provisional acceptance.    

 

 

6.2.2 Materials 

 Materials selected by the Bidder shall be proven adequate and sufficient for the complete term of 

the Project; 

 The Bidder shall carefully consider all corrosion possibilities subject to the environment of the Site 

and nearby facilities;  

 Metallic and non-metallic materials shall be U.V. resistant and stand high temperature operation 

regimes over the term of the PPA; and 
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 Where materials are specified in any part of this MFS, those materials are to be considered as min-

imum requirement. 

 

 

6.2.3 Insulation 

Thermal insulation shall be provided as appropriate to conserve energy, provide personnel protection, 

provide freeze protection, prevent condensation, and attenuate noise. Insulation materials to be used 

in points of potentials leaks shall be properly selected. 

 

 

6.2.4 Components requirements  

This section describes the requirements for the main components of the PV Plant that shall be taken 

into consideration by Bidder. 

 

 

6.2.4.1 PV Modules 

The following minimum requirements shall be considered by the Bidder for the PV modules: 

 

 The Bidder shall provide highest quality crystalline or thin film PV modules supplied from proven 

and bankable Tier 1 manufacturers. The manufacturer and module type proposed will be subject to 

due diligence regarding technical quality and bankability through the Buyer’s independent expert. 

 The PV modules shall have a minimum efficiency at Standard Test Condictions (STC) of 16% in 

the case of crystalline modules, or 12% in the case of thin film (TF) modules. 

 The Bidder shall firmly specify manufacturer, type, number and capacity of PV Modules and tech-

nology.  

 

The proposed modules shall have valid certifications issued by reputable testing institutions according 

to IEC/EN standards and comply with the following criteria:  

 Provide certificates according IEC 61215 (crystalline modules), IEC 61646 (TF modules), IEC 

61730;  

 Certified PID (Potential Induced Degradation) free (IEC 62804); 

 CE certified; 

 Minimum 10-year Product Warranty; 

 Minimum 80 % power output of the initial nominal power at year 25 (linear performance warranty);  

 Manufacturers confirmation for the suitability of PV Module for specific weather conditions   and 

the high UV-radiation at the site; 

 Provide guarantees and data sheets (guarantees to be transferred to Buyer upon COD);   

 Specify number of PV Modules and total MWp to be provided; 

 Guaranteed Degradation Curve from Manufacturer; 

 Every PV Module shall have a stabilized power which is equivalent or greater than the nominal 

power at STC; 

 The manufacturer shall conform to the following requirements:    

- Manufacturing facilities certified according to ISO 9001and ISO 14001; 

- Minimum 5-year manufacturing history;    

- >2000 MW global installed capacity; and 
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- >500 MW per year manufacturing capacity;    

 Flash data and key to PV Module serial numbers in relation to production line and production date 

to be provided prior to Provisional Acceptance Testing. 

 

 

6.2.4.2 Inverter 

The Bidder shall arrange a full-service package for the selected inverters for a minimum product war-

ranty period of 5 years, with an option to cover additional 15 years including provisions for any neces-

sary replacements.  

 

The Bidder shall provide highest quality inverters supplied from proven and bankable Tier 1 manufac-

turers. The manufacturer and inverter type proposed will be subject to due diligence regarding tech-

nical quality and bankability through the Buyer’s independent expert. 

 

Buyer shall ensure a long-term service concept from the inverter manufacturer in Libya and/or a plant-

servicing concept to be implemented at the site. All inverters shall be of the same type, from a single 

manufacturer. 

 

The manufacturer shall conform to the following requirements:    

 Manufacturing facilities certified according to ISO 9001and ISO 14001;  

 Minimum 5-year manufacturing history;   

 >2000 MW global installed capacity;  and 

 >500 MW per year manufacturing capacity; 

 

The Bidder shall explain its strategy of distributing or centralizing inverters, as the case may be, keep-

ing in mind the following:  

 Balance of System (BOS) costs of inverter and labour; 

 Dust and heat protection; 

 Increased fault tolerance; 

 Optimizing the inverter’s DC capacity with respect to the PV array; 

 Physical placement; 

 Timely and effective monitoring at a granular / zoomed-in level; 

 Available uptime; 

 Ease of replacement; 

 Cost of maintenance; 

 Consideration of master-slave designs; 

 Concept of protection against overload, short-circuit, grid failure, internal failure,  overheating (de-

rating), surge protection; and 

 All documentation, certificates, and factory test run procedures and results for every inverter shall 

be provided.  

 

If a central inverter concept is to be used, the Bidder must ensure, along with input from the manufac-

turer that the assigned skilled staff is made available on site within 6 hours of the occurrence of any 

defect at the PV Plant. The selected inverter should not only deliver DC to AC conversion for use by 

the AC load, but it should also offer the following functionalities:  

 Minimum Euro efficiency of 97%; 

 Matching PV Plant LV and frequency at point of coupling;  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 Anti-islanding protection; 

 Voltage regulation through reactive power control: Remote set point control for voltage stability; 

 Frequency regulation; 

 Voltage and frequency fault ride through: no disconnection through voltage dip and change of ac-

tive power generation, feed-in of reactive power during the fault for voltage stabilization; 

 Limitation of voltage fluctuation due to switching operations and long-term flicker; according to DIN 

EN 61000-3-11; 

 Limitation of short-circuit current; 

 Limitation of steady state voltage changes to 2% of the nominal value; 

 Limitation of current harmonics and higher frequency components up to 9 kHz; according to DIN 

EN 61000-3-12; 

 Limitation to DC current injection <1%; 

 Allow for active power control reduction via remote set point setting; 

 Reactive power control in normal operation and support during fault ride through; 

 Inbuilt protection functions (over current, short circuit, earth fault, under & over frequency/voltage, 

surge, lightning); and 

 Advanced communication, with intelligent alerts / warnings, with the SCADA server 

 

The inverter design should take into account the requirements of the Libyan VRE Grid Code (Annex 

[X] – grid connection code). 

 

The inverter station shall include an all-pole disconnection LV switchgear. The following inverter de-

sign factors shall be detailed in the Bid: 

 Manufacturer; 

 Type; 

 Detailed technical specifications; 

 Safety features; 

 Monitoring features; 

 Number of units; and 

 Current MW installed of the same inverter type/series (>100 MW required). 

 

Bidder shall procure a manufacturer's confirmation of the suitability of the inverter for the specific 

weather conditions applicable at the site. 

 

Bidder shall ensure the startup capability of the Power Plant after a total shutdown. 

 

6.2.4.3 Mounting Structure 

The mounting structure for the PV modules shall be either a fixed or single-axis tracking system.   

 

Bidder shall deliver, assemble and commission the mounting system, which shall include and comply 

with the following requirements: 

 

 The mounting structure must comply with the requirements of the modules as provided by PV 

modules manufacturer;  

 Support the modules against any vertical loads, wind loads, seismic loads, thermal loads (caused 

by expected variation of materials and ambient temperatures) and any other loads that would exist 

on the site; 
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 Foundations; 

 Geotechnical survey, test ramming and corrosion risk analysis; 

 Complete structural design with proof according to national and international codes and require-

ments; and  

 20-year warranty on Instability of the mounting system frame (steel components), perforation cor-

rosion of the mounting system frame and Non-performance of the winches and ropes. 

 

The height above ground level of the modules shall be carefully chosen, considering factors such as 

damage from sand driven by wind, and leaving enough ground clearance to allow for cooling air to cir-

culate at the back of the module and any condensation of moisture to dissipate. The distance between 

module frame and ground level shall be 50 cm as a minimum to allow for easy vegetation manage-

ment. 

 

Module mounting structure must be made of durable material, resistant to sandstorms, corrosion 

(foundations and accessory parts, like fixation and connection parts, shall be protected against corro-

sion by a hot-dip / strip – galvanisation; or a comparable magnesium / zinc coating according to DIN 

EN ISO 1461). Depending on the soil and environment quality an analysis of the soil and environment 

has to determine the aggressiveness towards the galvanized steel (or magnesium / zinc coated steel 

according to DIN 50929). On a standard basis material shall fulfil ISO Corrosion Class 3 and UV in-

duced degradation. The material must be compatible with the module frame material so as to avoid 

any adverse electrolytic / galvanic effects.  

 

The Bidder shall provide detailed drawings of foundations, with an explanation of the construction 

methods (e.g., a terrain versatile hydraulic ram for insertion of foundation posts). All fastening struc-

tures must be verified for durability and resistance to environmental degradation for at least 25 years, 

the lifetime requirement of the complete structure. Stainless steel fasteners with anti-seize lubricant 

are required. The structural elements shall consist of anodized aluminium, galvanized steel as per 

ASTM A123/A 123M, or materials with equivalent or better properties.  

 

The mounting structures must be earthed for maximum short-circuit current and lightning protection. A 

racking design that removes the need of module to module grounding by using the common rail for the 

grounding is recommended. The foundation for the systems shall match the specific requirements of 

the soil conditions and rodents at site. The Bidder shall submit drawings of the foundation and the 

methodology for the installation, always matching with the requirements and description of the envi-

ronmental approval. 

 

The mounting system manufacturer shall provide at least 10 project references in which the selected 

system is in operation. The selected mounting system must demonstrate a minimum track record of 

1000 MW for a fixed mounting structure and 250 MW for a single-axis tracking system.  

 

The Bidder shall provide:  

 A manufacturer's confirmation of the suitability of the mounting system for the specific ambient 

conditions applicable at the site; 

 Complete structural design considering the applicable site conditions; 

 Manufacturers installation guidelines with information about the maintenance intervals, maximal 

ground gradient and energy consumption of the system; 

 Detailed Technical specification; 

 Test and inspection routines;  
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 Guarantees and data sheets (guarantees to be transferred to owner as specified in the Contract); 

 Monitoring/Communication features; 

 Commissioning protocol; and 

 Certificates. 

 

The following system factors shall be detailed in the Bid: 

 Manufacturer; 

 Type; and 

 Number of units: mounting structure units, motors (if applicable), monitoring (if applicable). 

 

Tracking system shall be provided with horizontal North to South single-axis.  

 Complete horizontal single-axis tracking system with motor and controlling; 

 State-of-the-art monitoring; 

 Backtracking, min. +/- 45° tracking range; 

 Automated wind stowing with self-contained backup power; no external power required; 

 10-year warranty on defect warranty on the gear box; and 

 Minimum 2-year defect warranty on the individual tracker control system and on the electrical mo-

tor. 

 

6.2.4.4 LV-MV Step-Up Transformers 

The following particular requirements for the transformers shall be considered by Bidder: 

 

As a rule, all transformers and their accessories must be designed for indoor installation. All compo-

nent and accessory parts must be constructed using carefully selected materials and be of appropriate 

design to last over the term of the PPA 

 

The step-up transformer shall be designed to be able to transmit the maximum output of the PV Plant 

at all possible ambient temperatures. Bidder shall procure a manufacturer's confirmation of the suita-

bility of the transformer station for the specific weather conditions applicable at the site. 

 

As in the case of the other grid interfacing system components, compatibility with GECOL grid code for 

PV systems must be guaranteed and confirmed by the Bidder. The minimum warranty of the Trans-

former Station shall be 2 years. 

 

The following design factors must be detailed in the bid: 

 Detailed technical specifications; 

 Auto-consumption; 

 Efficiency; 

 Operating temperature range; 

 Maximum ambient temperature and altitude; 

 Humidity tolerance; 

 Cooling method; 

 Protection system; 

 Auxiliary service lines; 

 Test and inspection routines; and 

 Monitoring/Communication features. 
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Bidder shall provide prior to Provisional Acceptance Test: 

 All documentation and test protocols 

 All certificates according to the requirements of GECOL and test protocols.  

 

6.2.4.5  Inverter/ Transformer Station (if applicable) 

The Bidder shall firmly specify the number of stations, manufacturer, capacity and type of equipment. 

The stations shall comply with the following: 

 

 All stations shall be equipped with fire and smoke detectors and alarm, connected to security and 

surveillance system; 

 Stations shall have regular electricity supply, and shall contain power outlet and light installations; 

 Sufficient cooling and ventilation for operation of all installed components shall be ensured, con-

sidering the ambient conditions, fine sand filters shall be installed. Air conditioning or appropriate 

cooling system shall be provided. Own consumption of these systems shall be provided; 

 All stations shall be equipped with adequate warning signs where applicable and first aid kit and 

fire extinguisher, and shall also fulfil all technical and safety requirements; 

 The station shall enable the grounding of hardware and neutral will be left ground isolated; 

 Lightning protection system; 

 Every ten (10) or lesser number of stations shall be equipped with an electrical grounding; 

 Short-circuiting equipment; and 

 Stations shall have sufficient interlocks.  

 

Outdoor inverters are allowed only, if they are provided with the following:   

 Proper shading system; 

 Lightning protection system; 

 Appropriate foundations including a platform; and 

 Appropriate access. 

 

 

6.2.4.6 Waste water systems 

In general, the wastewater processing (if applicable) shall be designed, as a zero liquid discharge sys-

tem i.e. there shall be no liquid discharge off-site. In particular, waste waters including oily water and 

any water streams that are likely to be contaminated by chemicals, shall be treated according to their 

origin for neutralization and/or detoxification before disposing them. Environmental standards as de-

scribed in section 6.1.13 shall be complied accordingly. 

 

6.2.4.7 Heating, ventilation and air conditioning (HVAC) systems 

The Bidder shall make himself fully aware of the severe climate conditions at the Site. HVAC systems 

shall be implemented considering the climatic conditions at the Site in all spaces and rooms. HVAC 

systems shall consider staff and equipment requirements according to best industry practices and en-

vironmental requirements for staff comfort, as well as safe and efficient operation of equipment and 

systems.  

 

HVAC systems, including housings and enclosures for electrical or control equipment, shall consider 

dust/sand control. 
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6.2.5 Electrical requirements 

6.2.5.1 Electrical system configuration 

The PV Plant’s connection to auxiliaries and to the [X] Substation shall consider the following: 

 

 [TENTATIVE SINGLE LINE INCLUDING GRID CONNECTION AND AUXILIARIES TO BE IN-

CORPORATED IN Part 3 Annexes to MFS]; 

 [LOCATION OF THE SUBSTATION TO BE INCORPORATED IN Part 3 Annexes to MFS]; 

 [ASSIGNED CORRIDORS FOR CONNECTION TO SUBSTATION (IF APPLICABLE) TO BE IN-

CORPORATED IN Part 3 Annexes to MFS] 

 

6.2.5.2 Voltage levels 

The Bidder shall consider the requirements in the latest edition of the Libyan VRE Grid Code as indi-

cated in section 6.1.8.  

 

The following voltage levels shall be used in the Project: 

 

Subject Voltage Start point/neutral treatment 

Grid connection voltage [X] MV  (+/-10%), 50 Hz,  
3-phase ] 

Solidly grounded 

Generator voltage**  [X]V**, 50 Hz, 3-phase 
 

** 

Power distribution system - MV 11 kV (+/-10%), 50 Hz,  
3-phase 

Resistance earthed 

Power distribution system – LV 415/240 V  (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

UPS 415/240 V (+/-10%),  
50 Hz (+/-0.5%), 

3-phase, + N + PE or  
 

240 V (+/-10%),  
50 Hz (+/-0.5%), 

1-phase, + N + PE 

 solidly grounded 

DC control voltage*** 220 VDC or 125 VDC or 110 
VDC  (+/-10%) 

 ungrounded 

Lighting and small power distribution 415/240 V (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

** Information to be completed by Bidder according to manufacturer standards 

*** Same control voltage level for the complete PV Plant 

 

 

6.2.5.3 Electrical equipment installation conditions 

The electrical equipment shall be designed in accordance with the ambient conditions. 

 

All equipment and materials provided for outdoor installation shall be resistant against the prevailing 

climatic conditions including sand, sand storms, water, dust and strong sun irradiation.  

 

Kommentar [JSZ55]: FOR A DE-
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6.2.5.4 MV and LV switchgears 

All switchgear shall be of metal-clad compartmented design for indoor installation. 

 

 MV Switchgear: 

– The MV switchgear shall be designed for a nominal voltage of [X] kV (according IEC 60038), to be 

internal arc certified IAC A-FL or A-FLR according IEC 62271-200 Annex A, to withstand a short-

circuit current of minimum 20% higher than required by calculations for a duration of three (3) sec-

onds; 

– For MV switchgear a minimum loss of service continuity of category LSC2B-PM according to IEC 

62271-200 is required; and 

– The MV switchgear shall be of withdrawable type and metal-clad design for indoor installation. The 

cubicles shall be provided with a single busbar system and circuit-breakers. All circuit breakers 

shall be of vacuum or SF6 type. 

 

LV Switchgear (if applicable): 

– The LV switchgear shall be designed for a nominal voltage of 415/240 V (according IEC 60038) 

and to withstand a short – circuit current of minimum 50 kA for a duration of 1 second; 

– All LV main switchgear shall be of the withdrawable type Form 3b for outgoing feeders and form 4a 

for incomers (according IEC 61439-2). DC and safe AC distributions may be of fixed installed type 

Form 2b according IEC 61439-2; 

– The LV main switchgear shall be sectionalized, fed by 2 x 100% transformers and equipped with 

automatic transfer systems; 

– Each LV panel shall be equipped with 20% spare feeders. All sub-distributions shall be provided 

with two infeeds with automatic or manual change over systems; and 

– The LV network shall be either of TN-S (separate PE and N conductors) or of the TN-C-S type with 

combined PE&N conductor (TN-C) from transformer to the main distribution, but separate PE and 

N conductors in the distribution and all connected consumers (TN-S). 

 

6.2.5.5 Protection 

The types of required protection is to be investigated in detail engineering phase as the protection re-

quirement changes in accordance with the project. Digital protection equipment shall be provided for: 

 

 Transformer protection; 

 MV switchgear protection; 

 LV switchgear protection  

 Protection of fibre optic cables; 

 

6.2.5.6 DC Cables 

String cables:  

The main design requirement is to reduce ohmic losses, without adversely affecting cost trade-off, to 

< 1% at full power (under STC conditions 1000 W/m2, 25°C cell temperature). Design calculations 

through cable loss simulation shall be provided for review and comment. 

 

String cable shall be of the following type: single conductor type, copper, 1000 V / Class II (according 

to protection class II / 1000 V, IEC 61140), single core cable, tinned copper conductor, double XLPE 
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insulation (resistant to heat and cold, resistant to ozone, UV, oil and chemicals), temperature 90ºC 

(max. temperature permitted 120ºC), halogen free. Cables must be suitable for the environmental 

conditions at the Facility site, including rodents. 

 

Specification of DC cable other than String Cable as follows: 

 Conductor Material: Aluminium / Copper; 

 Insulation: PVC; 

 Sheating Material: PVC; 

 UV resistant; 

 Temperature Range: -5°C / +70°C; 

 Nominal Voltage: 1000V; 

 Test Voltage: 4 kV; and 

 Number of cores: single. 

 

Bidder shall provide:  

 Current carrying capacity calculations, as well as power loss at STC;  

 UV protection measures; and 

 Detailed technical specifications. 

 

The following DC cable factors shall be detailed in the Bid: 

 Manufacturer; 

 Types; and 

 Amount of cables to be installed. 

 

6.2.5.7 DC Connectors 

Bidder must consider the following design factors: 

 High current rating; 

 Minimal contact resistance; 

 Convenient handling; 

 Protected against polarity reversal; 

 Broad compatibility; 

 Incompatibility with AC connectors to avoid mistakes during installation; 

 Force required to unlock connectors from cables; and 

 Only connectors of the same type and manufacturer shall be interconnected; no interconnection of 

connectors of different types and/or different manufacturers are allowed. 

 

6.2.5.8 DC Junction Box (if applicable) 

The required functionality for the DC junction boxes shall reflect the latest developments in this tech-

nology, and how the Balance of System (BOS) electronics can be leveraged for improved system reli-

ability and performance.  

 

Bidder shall provide:  

 Detailed technical specifications (including DC-Main switch); 

 Safety features; and 

 Monitoring features (as applicable). 
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The following DC combiner box factors shall be detailed in the Bid: 

 Manufacturer; and 

 Type. 

 

In case the PV Plant has the possibility of shutting down all the DC junction boxes simultaneously, it 

shall be possible to reconnect them simultaneously.  

 

6.2.5.9 AC Cables 

AC cables shall be made of copper or aluminium. Rated voltage, nominal voltage between phases, 

and neutral and nominal voltage between phases must be specified by the Bidder. Cables shall be 

suitable for the environmental conditions at the Facility site, including UV protection and specific 

ground conditions, such as rodents. The AC cable routes in the system layout (from the inverters till 

the LV-MV Transformers) should be adjusted to keep power losses below < 1,5% at STC (design cal-

culations through cable loss simulation to be provided for review and comment). Installation is to be 

verified by measurement protocols, detection of AC cable insulation faults. Cable installation must en-

sure grounding and short-circuit protection. 

 

Bidder shall provide:  

 Detailed technical specifications;  

 Current carrying capacity calculations, as well as power loss at STC; and 

 UV protection measures. 

 

The following AC cable design factors shall be detailed in the Bid: 

 Manufacturer; 

 Types; and 

 Quantity of cables to be installed. 

 

6.2.5.10 AC Combiner Box (If applicable) 

The required functionality for the AC combiner boxes shall reflect the latest developments in this tech-

nology, and how the Balance of System (BOS) electronics can be leveraged for improved system reli-

ability and performance. 

 

Bidder shall provide:  

 Detailed technical specifications; 

 Safety features; and 

 Monitoring features. 

 

The following AC combiner box design factors shall be detailed in the Bid: 

 Manufacturer; 

 Type; and 

 Number of units. 
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6.2.5.11 MV cables 

The Bidder shall deliver, lay (incl. civil works) and connect medium voltage AC cables between trans-

formers and to busbar in the [x] Substation in coordination with Buyer. 

 

The distance between the PV site and the [x] Substation amounts to approximately [x] m.  

 

Specification of MV cable: 

 Conductor Material: Aluminium / Copper; 

 Insulation: XLPE; 

 Screen: Copper; 

 Sheating Material: HDPE; 

 UV resistant; 

 Temperature Range: -50°C / +90°C; 

 Nominal Voltage: [x]  kV; 

 Test Voltage: [x]  kV; and 

 Number of corers: single.  

 

 

6.2.5.12 Cable and Connector Installation 

The cable installation comprises cable laying, connection, civil works and all required materials like 

e.g. cable trays, empty conduits, small parts. 

Bidder shall comply with following requirements: 

 Bidder shall not install cable joints unless agreed by Buyer. Bidder shall provide full details of the 

cable terminations used; 

 Specific attention must be given to ensure effective long-term UV protection of all cable routes. Ex-

posure of cables to direct sunlight shall be avoided, therefore cables shall be laid in conduits where 

necessary; 

 Cable trench design, refer to section 6.2.7 Civil Works; 

 Inspection of the firmness of the connections and re-adjustment where necessary after the inspec-

tion interval suggested by the manufacturers. Special attention has to be drawn where aluminium 

cables are applied; 

 Where an earthing conductor shares a trench with the cables, the earthing conductor must be 

placed at the bottom of the trench; and 

 Soiling of connectors in the terminal area shall be avoided; therefore, the connectors of the mod-

ules shall be connected directly after the mounting of the modules. Where the connectors can’t be 

connected immediately a dust cover for the connector shall be applied. 

 

6.2.5.13 Lighting 

 The lighting systems are to be classified in normal lighting fed from normal supply and emergency 

lighting fed from safe AC supply (UPS). While normal lighting shall provide desired illumination lev-

els in the various indoor and outdoor areas and roads, emergency lighting shall be activated in 

case of failure of normal lighting to provide sufficient illumination to allow safe movement of per-

sonnel; and 

 Each lighting circuit is meant to serve a varying number of luminaries and is controlled by local 

room light switches. External lighting shall be automatically controlled by photocells which switch a 

Kommentar [STR58]: FOR A DE-
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number of relays or contactors in these circuits. 

 

6.2.5.14 Earthing and lightning protection system 

 The earthing and lightning protection system shall be designed according to IEC, VDE, BS or IEEE 

standards; 

 For earthing, protective earthing, functional earthing, potential equalization and lightning protection-

potential equalization, one common system shall be established; and 

 After installation of the earthing and lightning protection system measurement of earth resistance 

and other safety features of the earthing design shall be carried out. An earthing resistance of ≤ 0.1 

Ω has to be achieved. Detailed procedures as per relevant standards shall be provided. 

 

6.2.5.15 Fire alarm system 

The design and installation of the fire protection and alarming systems shall be in accordance with an 

international recognized standard, preferably the relevant NFPA-Codes and Standards (approved by 

the corresponding Libyan authority). The fire detection and alarm system shall be connected to the 

main alarm communication panel to the Libyan fire brigades. 

 

 

6.2.5.16 Monitoring Devices and Meteorological Sensors 

The Bidder shall specify the manufacturer and type of sensors applied. The following sensors must be 

provided (minimum equipment): 

 

Total of 4 weather stations installed at different locations within the power plant (to be agreed with the 

Buyer), each station consisting of the following 

 1 pyranometer global horizontal (secondary class WMO) 

 1 pyranometer in PV Module plane of array (secondary class WMO) 

 3 crystalline sensors in PV Module plane of array (3%accuracyunderSTC) 

 Ambient temperature sensor (dry & wet bulb) (+/-1Ktolerance) 

 2 PV Module temperature sensors 

 Tracking angle measurement 

 Wind speed and direction (2D) measurement (ultrasonic) (tolerance<0.5m/s) 

 Mast and all mounts 

 Data logger industrial standard 

 Modem 

 Independent power supply (PV Module, battery and battery charger) for 48hrs 

 Rotating Shadow band Sensor on the horizontal plane for measurement of DNI and DHI (at one 

station only) 

 

For each 10 MWp installed, the following additional sensors must be provided: 

 Inclined Irradiation must be measured by high quality crystalline sensors (minimum 1 sensor per 

each 10MWp installed), installed in the tracker-plane, tracking with the PV Modules 

 PV Module temperature and ambient temperature must be measured with suitable sensors (e.g. 

PT100), minimum 1 set of sensors per 10MWp installed) 

 PV Module temperature and inclined irradiation sensors must be installed next to each other 

 Data logger industrial standard  

Kommentar [JSZ59]: GECOL needs to 
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 Modem 

All measurement data must be fed into the control system, logged in a redundant archive and made 

accessible for remote monitoring purposes. 

 

All sensors must be provided with a valid calibration certificate. 

 

Bidder shall provide:  

 Detailed technical specifications of the sensors, modem and data logger; 

 All sensors must be provided with a valid calibration certificate. 

 

The following design factors shall be detailed in the Bid: 

 Manufacturer; 

 Type; 

 Number of units. 

 

 

6.2.6  Supervisory Control and Data Acquisition (SCADA) 

This specification does not relieve the Bidder of his responsibility for the basic design and execution of 

the instrumentation and control system. The rules of good engineering practice and the relevant ap-

proved standards and regulations shall be observed. 

 

The SCADA system shall have a high level of availability and reliability as required to preserve securi-

ty of production.  

 

A consistent Supervisory Control and Data Acquisition system shall apply throughout the PV Plant and 

shall be implemented in terms of a range of equipment exhibiting a minimum diversity of type and 

manufacture. The communication network must be built with common and standardized components 

and network cable. The objective shall be to standardize all measurement and control equipment 

throughout the PV Plant in order to rationalize operation, maintenance and reduce spares holding. A 

long-term availability of spare parts must be assured. Standardized communication protocols must be 

used. 

 

Buyer requires a state-of-the-art system delivering ease of management, transparent monitoring, and 

timely controls from the planning stage to deployment, configuration, and commissioning. Then, con-

tinuous O&M with closed-loop Supervisory Control and Data Acquisition (SCADA) functionality to de-

liver reliable system monitoring is also required. The focus should be on continuous optimization of the 

system Performance Ratio (PR). The SCADA system should designed data security and interoperabil-

ity, using standard hardware and software protocols. All components, data cables (cables for internal 

remote control and monitoring grid must be fibre optic (or twisted pair), data logger, operating system 

computer, router, switches etc., must be installed in industry standard mode. 

 

Bidder shall provide, install and commission a control system that provides a safe and redundant ar-

chive for operational data. Remote access to all operational data for independent monitoring purposes 

must be possible. This system should further comply with all relevant GECOL requirements, such as, 

grid feed-in management and power control.  

The system has to provide different access levels with various access rights allocated. The control 

system will be subject to be reviewed by the Buyer prior to procurement. 
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The following equipment and functionalities are required: 

 The SCADA system shall achieve all functions of data acquisition, automatic operation, manual 

operation, alarm signalling, sequential event recording and management reporting; 

 The design of the SCADA system shall conform to the state-of-the-art and shall already have been 

proven in at least three (3) other similar PV Plants for more than three (3) years. Only high-quality 

systems from reputable suppliers preferably with established local back-up for maintenance and af-

ter-sales technical and spares supports shall be offered. For the system offered, a guarantee shall 

be given that spare parts will still be available at least fifteen (15) years after commissioning of the 

PV Plant, and that pin-compatibility of modules shall be maintained over this period; 

 The SCADA system shall be suitable for faultless and safe control and supervision during all oper-

ating conditions with high availability. In order to obtain a high availability of the PV Plant, the con-

trol system also requires a high availability. This shall be achieved by using a redundant, respec-

tively single fault tolerant design for the centralized components such as data bus, control proces-

sors, operator control stations, power supply, etc. The safeguarding of vital equipment shall be per-

formed as an integrated part of the SCADA system; 

 The system shall be designed to enable control and monitoring of the PV Plant from the NCC. Any 

additional equipment and modifications required for this purpose in the existing NCC and GECOL 

control systems, including software and hardware, for implementation of the PV Plant will be car-

ried out by GECOL; 

 System configuration shall be simple and flexible with regard to re-configuration of loop connection 

and display formats to suit changes in operational requirements. System software security, includ-

ing data base configuration, controller loop tuning parameters shall be accessible by password;  

 Remote monitoring capability that will manage the whole system, on a 24 x 7 basis, with the capa-

bility of web-based information sharing; 

 Frequent data collection, analysis, and display of the fundamental parameters of the system output 

and its sub-systems. For the avoidance of doubt, Bidder is responsible for the selection and instal-

lation of the data transfer solution, suitable to transmit any data’s needed for the SCADA system, 

for the security surveillance system and for all communication with GECOL; 

 Alarms / alerts and timely notification of key performance indicators; 

 Reporting of deviations from the guaranteed PR; 

 System availability, system output (characterization of spatial and temporal variations), capacity 

factor, degradation trends, average and cumulative output; 

 Data must be readily available for the fulfilment of all warranties and performance guarantees; 

 Data logging at intervals of 15 minutes or shorter, processing, transmission, and back-up; 

 Data rate to be sufficient for all applications; 

 Equipment condition monitoring; 

 Status of overvoltage protection and grounding protection DC; 

 Separate inverter (current and voltage) monitoring; 

 Consolidated meteorological data collection and presentation (temperature, wind weather, and ir-

radiation measurements); 

 Backup power for a minimum of 24 hours; 

 The controller modules shall communicate with the workstations (installed e.g. in Services Room) 

and with each other through a data highway. The data highway shall be coaxial or fiber optic cable, 

capable of data transmission over a distance of a minimum of 3000 m. Extension of the data high-

way shall be possible;  

 The SCADA system shall be designed in such a way that the complete PV Plant can be remotely 

controlled from Bidder’s Service Centre. Local activities shall be not necessary; and 
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 The operator station with windows technique shall allow operating and monitoring of the complete 

PV Plant. The workstation shall be equipped with two screens, mouse and keyboard. 

 

It is the Bidder’s responsibility to coordinate with Buyer and GECOL/NCC all necessary test and com-

missioning procedures for the SCADA system, grid feed-in management and power control.  

 

Bidder shall provide:  

 Detailed technical description of the SCADA system: IT system architecture (the physical, link, in-

ternet, transport, and application layers), hardware and software descriptions for servers, bus driv-

ers, communication cables, and the security and information exchange protocols for the data man-

agement outlined above.  

 System operation processes must be specified in detail, and they are to deliver timely information 

for preventive and corrective measures to maintain optimal system output and regularly back up 

data. Buyer reserves the right to review and approve the system prior to procurement from Bidder.  

 

6.2.6.1 Cyber security 

The PV Plant control systems are critical for PV Plant safety and operation. If degraded or sabotaged, 

they put people, environment and assets at risk. The requirements to security are therefore high: 

 

 To ensure availability, confidentiality and integrity at least the following points shall be taken into 

account: 

– Be designed with security measures, segregation and availability to reflect the farm require-

ments; 

– Have measures to protect itself from unauthorized access from external systems including the 

corporate office data network;  

– Have measures that enable secure remote operation according to process requirements; and 

– Have measures for disaster recovery. 

 The measures shall be based on international standards like ISO 27001, IEC 62443 and ISA S99. 

 

6.2.6.2 Metering requirements 

The metering equipment i.e. settlement metering shall be provided by GECOL and located at the con-

nection point on the switchyard of the [X] Substation. All losses up to the settlement metering are re-

sponsibility of the Bidder. 

 

 

6.2.7 Civil requirements 

The following are the minimum civil requirements that the Bidder shall take into account for its Bid: 

 

 The Bidder shall perform its own soil and geotechnical investigations that shall be sufficient to en-

sure that all foundations are most suitable and safe and are properly designed for soil conditions of 

the Site. This is notwithstanding the information provided in this RfP; 

 All construction activities shall occur within the Site boundary limits with the exception of those re-

lated to the PV Plant electrical interconnection to the [X] Substation, construction power supply, 

telecommunications, and PV Plant access road interconnection; 

 Earthworks, access roads and maintenance corridors must be adequate for a minimum use of 
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25 years and must conform to the related requirements and authorizations. Within the PV Plant 

boundary limits, access roads to all stations must be suitable for heavy load trucks (axis load: min. 

12 t); 

 Site clearance, preparation of terrain, drainage and subsoil with levelling; 

 Cable trench design as per norm IEC 60364-5-52:2009 and manufacturers indications, (depth, ca-

ble bedding, filling material) in order to prevent damage to underground cables in trenches, e.g., by 

bedding material or other means, especially rodents; 

 Where cables are laid in trenches, suitable danger warning fluorescent tape must be laid at a depth 

of 0.6 m below ground surface level to indicate the presence of the cables in case of future excava-

tions;  

 The cables shall be laid in sand bed of 2 x 10 cm; 

 Cable trenches shall be backfilled with an appropriate medium, graded to remove stone or other 

material, which could damage the cables. Backfill material shall be set in compacted layers of max-

imum thickness 300mm to ensure that subsequent settlement does not take place. Markers shall 

be erected at appropriate intervals and at all road crossings and turning areas to indicate the volt-

age and precise routes of underground cables; 

 Position and specifications of underground cable connections must be documented during installa-

tion; 

 All necessary foundations, (e.g. transformer station, guard house, tracking system);  

 Cross-sections of foundations for stations must be provided; and 

 Preparation and maintenance of warehouse area during construction period.  
 

After completion of construction and all earthworks, ground must be levelled and stabilized. Pathways 

must be covered with sufficient material suitable to minimize dust swirling. 

 

 

6.2.7.1 Temporary site installations 

Bidder shall arrange, operate and decommission the temporary construction site facilities and logis-

tics. 

 

 All temporary site installations shall be located either within the Site or within the Laydown Areas. 

The temporary installations include labour camps, offices and car parking for GECOL/REAOL’s 

representative and for the Bidder and its subcontractors, workshop facilities, laydown areas, among 

others as required for the construction up to COD of the Project. The Bidder is requested to review 

the local requirements which might include restrictions for allocation of areas for worker camps;  

 On achievement of COD, all temporary installations must be removed and demobilized leaving the 

occupied location clean and clear of debris or pollution;  

 The Buyer is responsible to keep the Site and Laydown Areas clean and organized according to 

the HSE Plan; and 

 In general, the Laydown Area is available for temporary site installations and laydown required dur-

ing the construction phase. All such usage of the area is subject to GECOL/REAOL requirements. 

 Waste disposal according to Namibian standards and requirements.  

 

6.2.7.2 General levelling and grading 

Any debris, surplus or unsuitable material shall be removed from the site. Soft or unstable subsoil are-

as shall be excavated down to firm subsoil and shall be replaced with well compacted suitable import-
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ed fill material if necessary. Compaction of fill material shall be in layers of not more than 250 mm and 

shall be compacted to acceptable standard. 

 

6.2.7.3 Roads, loading capacities and clearances 

 The Bidder shall take into consideration the loading capacities and clearances of existing bridges 

and connecting roads when carrying out transportation from the ports or from other places to the 

site and vice-versa; 

 Bidder shall provide roads for construction phase and permanent roads for maintenance within site; 

 Roads, accesses, crane areas/platforms and parking areas on the Site shall be designed and con-

structed of sufficient width and for maximum likely loads.  

 Internal roads for common and frequent use shall be designed of sufficient width and load. 

 Bidder shall provide access track from the highway to the site. The Interface(s) with the public 

roads shall be located and built in such a way that restrictions in traffic during construction, opera-

tion and maintenance are minimized.  

 

6.2.7.4 Buildings 

Service room / building: 

 The service room (the building) for the O&M functions shall accommodate all the necessary ma-

chines, equipment, spare parts and consumables that are necessary for the smooth operation and 

maintenance of the PV Plant. Indoor and outdoor storage as necessary shall be provided. The de-

sign of the building and assumed loadings shall meet the relevant international standards. Access 

and covered parking for the associated personnel and heaviest loads shall be provided; 

 The storage shall be sized such that all spare parts required for the PV Plant can be stored. The 

building shall be equipped with lifting devices for the heaviest parts to be handled as required; and 

 The building shall house at least the following rooms and facilities: 

– Store room for big tools and spare parts; 

– Store room for small tools and spare parts; 

– Furnished Offices;  

– Building equipped with first aid kit and fire extinguisher 

– Water storage facility for sanitary water  

– Sanitary rooms and related treated waste water drainage system; and 

– Locker rooms. 

 

Security gate house(s): 

 furnished room(s) for security personal equipped with Air-condition and cooling (ACC), first aid kit 

and fire extinguisher located close to the entrance gate(s). 

 

 

6.2.7.5 Civil works within [X] Substation 

 MV cables of the PV Plant shall be connected to the respective feeder in the [X] Substation. A cor-

ridor has been reserved within the [X] Substation area for this. The Bidder shall provide appropriate 

underground concrete cable troughs taking full account of the site conditions including: 

– Availability of limited space; 

– Existing road works and drainage; 

– Cables, troughs and ducts which already exist in the area; 
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– Maximum soil temperature; and 

– Maximum soil thermal resistivity. 

 The cable ducts/troughs shall be of reinforced concrete, waterproof and shall at a minimum include 

adequate HVAC where necessary, dewatering, LV power and lighting facilities; and 

 Bidders must coordinate closely with GECOL during the civil works, i.e. any works will require per-

mit to work issued by GECOL. 
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7. Technical Documentation and Information 

GECOL/REAOL reserves the right to request from Project Company additional information, drawings, 

documents, etc. as may be reasonable and required for proper understanding and definition of the de-

sign and engineering of the PV Plant. 

 

All documentation must be provided in English. All manuals and documentation to be used during the 

construction phase, including security manuals, must also be provided in English. 

 

The Successful Bidder, shall provide four (4) copies of all drawings and documentation to be submit-

ted by him, together with an electronic copy (pdf format and AutoCAD format), which in the case of a 

final submittal of any document shall be editable, except as may be otherwise required by the provi-

sions of this MFS or as may be otherwise reasonably required by GECOL/REAOL. 

 

7.1 Technical Information to be provided with Bid 

The Bidder must complete all data sheets and forms contained in in this MFS section 8. The 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 undertaking the necessary as-

sessment, evaluation and verification of the technical and performance features of the Bid. Formsheet 

[X] (Performance Guarantees) and Formsheet [X] (Design and Operational Data) shall be submitted 

electronically (xls-file) with the Bid. 

 

The Bid shall include the technical information described within this section. The Bidder is requested 

to complete Formsheet [X] (Information to be provided with Technical Proposal) in section 8 of this 

MFS to enable a proper checking of the responsiveness of the Bid. The Bidder is to submit with his 

Bid in a separate folder documents, descriptions, drawings, datasheets etc. according the Bid submis-

sion requirements as specified in Part 1 of this RfP. For details of the technical information to be pro-

vided with the Bid, reference is made to Bid Formsheet [X] (Information to be provided with Technical 

Proposal) in section 8 of this MFS. 

 

The Successful Bidder will also be required to provide the supplemental documentation specified in 

sections  7.2 to 7.5 of this MFS relating to the design and construction of the PV Plant by the dates 

specified therein. 

 

Any deviation from the technical requirements or instructions of the RfP shall be clearly indicated and 

explained by the Bidder in accordance with Formsheet [X] (Declared Deviations) in section 8.4 of this 

MFS. Deviations and/or clarifications not listed in Formsheet [X], will not be considered.  
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7.2 Documentation to be submitted after Execution of PPA and 
Closing Date 

The Project Company shall submit to GECOL/REAOL the following documents as scheduled below or, 

if not specified, as and when required in due time prior Closing Date: 

 

 Monthly progress reports - by no later than one (1) week after the last day of each month com-

mencing on the Effective Date; 

 Supplementary technical information as required in addition to the agreed PV Plant descriptions, 

design and technical data in the Bid; 

 Drawings and documents required for permitting, certifying and/or licensing of the PV Plant, and 

copies of all correspondence exchanged between Project Company and competent authorities hav-

ing jurisdiction over same; 

 Updated SLDs; 

 System description of the main systems; 

 Operation philosophy; 

 Maintenance philosophy; 

 General arrangement and layout drawings; 

 Arrangement and layout drawings of any offsite facilities; 

 Underground piping, ducts and cable arrangement drawings (mechanical, control, electrical and 

civil); 

 Updated time schedule relating to the PV Plant including: 

– Design and engineering work;  

– Order dates and time of delivery of Main Equipment and Systems of the PV Plant and related sys-

tems; 

– Site surveys; 

– Site preparation; 

– Factory tests for Main Equipment and Systems; 

– Civil/structural works; 

– Erection and installation; 

– Commissioning and start-up; and 

– Functional and acceptance tests. 

 Acceptance Test Procedure according to requirements in section 6.1.7 of this MFS; 

 First issue of the long-term training program according section 6.1.15 of this MFS for approval; 

 ESIA according to section 6.1.13 of this MFS as well as all relevant procedures and monitoring ac-

tivities directly after completion; and 

 Consents, licenses and approvals as required for Financial Close.  

 

7.3 Documentation to be submitted after Closing Date 

Complete as-built documentation must be provided in compliance with IEC 62446. The Project Com-

pany shall deliver to GECOL/REAOL the following documentation and information by the dates set 

forth in the following or, if not specified, as and when each such document is required: 

 

 Copies of all applications submitted by the Project Company to the relevant competent authorities 

for the governmental authorization or otherwise required under applicable laws, to commence the 
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construction of the PV Plant, together with copies of all supporting documentation submitted there-

with within two (2) months after the Closing Date; 

 Project documents (data sheets, specifications, drawings) for major systems and components; 

 Electrical system studies executed by the Project Company to demonstrate that the PV Plant will 

perform according to the requirements specified in this MFS, in the Libyan VRE Grid Code and all 

associated agreements, and that there is or will be no negative impact on the operation of the 

transmission system.  

 Transformer sizing calculations; 

 Detailed electrical SLDs and layouts; 

 Cable Schedule; 

 Layout drawings of all transformers; 

 Layout drawings of all MV and main LV switchgear; 

 A flash report list of all modules must be provided in digital form (e.g. spreadsheet). 

 Monthly status reports - by no later than ten (10) days after the last day of each month; 

 Any revision of the Project Implementation Schedule by no later than seven (7) days after such re-

visions; 

 Copies of reports of all management or other meetings held between Project Company and Bidder; 

 Preliminary commissioning program with start-up test and acceptance tests as specified in section 

6.1.7 of this MFS; and 

 The description and specifications of the electric protective devices to be incorporated in the PV 

Plant in order to protect the transmission systems for review and approval of GECOL/REAOL; 

 

7.4 Documentation to be submitted prior to Construction 

The following documents shall be submitted prior to PV Plant construction: 

 

 Design calculations through cable loss simulation shall be provided for review and comment. 

 Building permit issued to the Project Company together with the approvals relating to the construc-

tion of the PV Plant within six (6) months after the Closing Date or such earlier date as may be re-

quired; and 

 At least thirty (30) days prior to the start of construction at the Site, evidence demonstrating that 

Project Company has obtained from all other competent authorities having jurisdiction all material 

approvals required to commence construction of the PV Plant or that Project Company has taken 

all steps within its control to apply for and to obtain such approvals not yet obtained as of such 

date. 

 

The Project Company shall deliver to GECOL/REAOL after Closing Date all requested documents, da-

ta, drawings, lists and calculations related to the technical requirements to connect the PV Plant to the 

Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 

 

7.5 Documentation to be submitted during Construction 

The following documents shall be submitted during construction: 

 

 Foundation, Mechanical and Electrical Completion Checklist according to the requirements in sec-

tion 6.1.7 of this MFS; 

Kommentar [JSZ69]: GECOL/REAOL 
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 Commissioning protocols according to the requirements in section 6.1.7 of this MFS; 

 Provisional Acceptance Test documentation according to the requirements in section 6.1.7 of this 

MFS;  

 No later than thirty (30) days prior to the SCOD, evidence that the Project Company has obtained 

(from the competent authorities having jurisdiction), all material permits, licenses, approvals and 

other governmental authorizations required for the operation of the PV Plant, in accordance with 

the provisions of the PPA; 

 Final version of long term training programme according to section 6.1.15; 

 A copy of the Connection Agreement entered into between GECOL or the applicable governmental 

institution in Libya and the Project Company pursuant to the requirements of the Libyan VRE Grid 

Code, by not later than the date specified for execution of same in the Libyan VRE Grid Code or in 

the generation license issued to the Project Company pursuant to the provisions thereof, as the 

case may be; 

 Preliminary workshop and site test reports in due time after issuance thereof, but not later than the 

PCOD of the PV Plant;  

 The Project Company shall submit to GECOL/REAOL drawings, diagrams, graphs, curves, calcula-

tions, schedules for information in relationship to the PV Plant. The quality of all documents submit-

ted shall conform to acceptable international practice; and 

 Final documentation related to interfaces according to section 4 of this MFS. 

 

The Project Company shall deliver to GECOL/REAOL during construction all requested documents, 

data, drawings, lists and calculations related to the technical requirements to connect the PV Plant to 

the Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 
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8. Formsheets 

8.1 Formsheet [X] Performance Guarantees 

8.1.1 Guaranteed Capacity  

Guaranteed Capacity of the PV Plant shall be ____________  kWp. 
 

8.1.2 Guaranteed Performance Ratio (PR) 

The parties acknowledge that these values take into account the relevant percentages in respect of in-

itial degradation, long term degradation, unavailability and self-consumption of the PV Plant. 

 

8.1.2.1 Guaranteed PR of PV Plant during Acceptance Test 

For the Provisional Acceptance Test, the Performance Ratio for the PV Plant shall be: 

 

Month 
 

PR 
[%] 

January  

February  

March  

April  

May  

June  

July  

August  

September  

October  

November  

December  

 

 

8.1.2.2 Guaranteed PR (PRGuaranteed) of PV Plant during Final Acceptance Test 

For the years of operation, the Performance Ratio for the PV Plant shall be: 

 

Years 
 

PR 
[%] 

Annual Net Electricity Generation 
[GWh/a] 

1
st
 year   

2
nd

 year   

…   

n year   
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8.2 Formsheet [X] – Design data 

Data Unit Value 

8.2.1 PV Modules   

Manufacturer   

Type   

Number of modules   

Total kWp kWp  

Datasheet   

Certificates, guarantees and confirmations as per 6.2.4.1   

   

   

8.2.2 Inverters   

Manufacturer   

Type   

Number of inverters   

Active power kW  

Datasheet    

Certificates, guarantees and confirmations as per 6.2.4.2   

Safety features   

Monitoring features   

   

8.2.3 Mounting Structure    

Manufacturer   

Type   

Number of units   

Tracking technology (if applicable)   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.4.3   

   

8.2.4 LV-MV Step-Up Transformers   

Manufacturer   

Type   

Number of units   

Rated power at site ambient conditions kVA  

Datasheet    

Certificates, guarantees and confirmations as per 6.2.4.4   

   

8.2.5 Inverter/ Transformer Station (if applicable)   

Manufacturer   

Type   

Number of units   

Datasheet    
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Data Unit Value 

Certificates, guarantees and confirmations as per 6.2.4.5   

   

8.2.6 MV and LV switchgears   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.4   

   

8.2.7 DC Cables   

Manufacturer   

Type   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.6   

   

8.2.8 DC Connectors   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.7   

   

8.2.9 DC Junction Box (if applicable)   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.8   

   

8.2.10 AC Cables   

Manufacturer   

Type   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.9   

   

8.2.11 AC Combiner Box (If applicable)   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.10   
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Data Unit Value 

8.2.12 MV cables   

Manufacturer   

Type   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.11   

   

8.2.13 Lighting   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.13   

   

8.2.14 Fire alarm system   

Manufacturer   

Type   

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.15   

   

8.2.15 Monitoring Devices and Meteorological Sensors   

Manufacturer   

Type    

Number of units   

Datasheet    

Certificates, guarantees and confirmations as per 6.2.5.16   

   

8.2.16 Supervisory Control and Data Acquisition   

Detailed technical description of the SCADA system as per 6.2.6   

Communication cables   

Manufacturer   

Type   

Datasheet   

   

8.2.17 Cyber security   

Detailed technical description of security measures as per 6.2.6.1   

   

8.2.18 Internal roads   

Details of internal roads to be built within the PV Plant as per 6.2.7.3   
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Data Unit Value 

8.2.19 Service Buildings   

Main design characteristics as per 6.2.7.4   

   

8.2.20 Security gate houses   

Main design characteristics as per 6.2.7.4   

 

 

 

8.3 Formsheet [X] – List of spare parts 

Item Quantity 

Maintenance spares and consumables 

  

  

  

Overhaul spares and consumables 

  

  

  

Strategic/Breakdown Spares 

  

  

  

 

 

8.4 Formsheet [X] – Declared deviations 
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8.5 Formsheet [X] – Information to be provided with Technical 
Proposal 

Item Reference within 

the Bid 

PV Plant design and operation information 

a. Detailed project implementation schedule including relevant milestones 

showing; 

1. the critical path for the design, procurement, construction, installation, test-

ing and commissioning of the PV Plant; 

2. all principal activities relating to the design, procurement, construction, 

commissioning, provisional and final acceptance testing of the PV Plant; 

and 

3. any authorizations which must be obtained prior to the commencement of 

construction of the PV Plant. 

 

The project implementation schedule shall take into account the Interfaces as de-

scribed in section 4 of this MFS and shall be consistent with Formsheet [X] Project 

timeline and main milestones. 

 

b. A detailed description of the equipment and components, essential technical 

and performance characteristics, as well as technical limits of operation 

 

c. Layout drawings of the PV Plant, including: 

1. Intended layout of the PV Plant 

2. Temporary site installations, lay down areas 

 

d. Schematics of the principal PV Plant systems  

e. General descriptions of individual systems and descriptions of operation  

f. Space requirement for construction site and equipment  

g. Electrical single-line diagrams  

h. General arrangement of electrical equipment  

i. PV Plant monitoring and control philosophy including description, control 

system architecture 

 

j. A solar resource and energy yield assessment justifying the inputs to 

Formsheet [X] PR values, Levelized Electricity Cost and considering all fac-

tors that could affect the Net Electrical Energy assumed to be dispatched for 

the term of the PPA 

 

k. Proposal for long-term training as per section 6.1.15 of this MFS  

l. Standards, codes and regulations: Listing of major international standards, 

codes and regulations (international standards and codes in accordance 

with section 6.1.4 of this MFS) which will be applied for the design and con-

struction of PV Plant equipment and facilities, for civil works and for testing 

of PV Plant’s equipment; 

 

m. Maintenance philosophy and plan including scheduled maintenance, major 

overhauls, management of spare parts, organizational structure in the form 

of responsibility descriptions and an organizational chart of personnel. 
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Item Reference within 

the Bid 

Contractors and suppliers 

a. The Bidder shall submit as part of his Bid details and references of the nom-

inated and/or proposed major subcontractors (EPC and O&;M) and suppli-

ers/manufacturers for Main Equipment and Systems as specified in section 

6.1.3 of this MFS 

 

  

Site 

The Bidder shall submit as part of his Bid details on the intended use of temporary 

areas for construction, housing area including fencing in the Site or Laydown Are-

as. 

Bidders shall provide information about the intended use of storage areas for PV 

Plant equipment and material delivery and the intended use of transportation 

roads. 

 

  

Project Management 

Detailed information on the project management programme and structure of the 

Bidder and the EPC Contractor also including information in accordance with sec-

tions 6.1.13, 6.1.14 and 6.1.16 of this MFS (e.g. quality assurance and HSE). 

 

Plan to comply with national requirements  

 



 

 

Libya: SPREL; Stage III PSP Transaction Documents 

 
LBY2560_TaskD_Stage III_PSP_Documents.docx 

Annexes: Standard Private Sector Participation Documents  
 
Annex 4: Minimum Functional Specifications (MFS) CSP 
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DISCLAIMER TO THE STANDARD DOCUMENTS 

The information presented in this document does not refer to a specific project and covers only technical aspects of such a pro-

curement document. This document in its present condition is therefore not intended to be used for an actual procurement pro-

cess without the incorporation of technical aspects for a defined project. as well as elaboration of legal and financial aspects by 

proper advisors on these fields. 

http://www.gopa-intec.de/


DISCLAIMER 

 

The information in this document has been compiled by intec (GOPA – International Energy Consult-

ants GmbH, the Consultant) within the framework of the World Bank’s assignment: Strategic Plan for 

Renewable Energy Development in Libya - Supporting Electricity Sector Reform (P154606).  

 

Definitions used in this disclaimer that are not expressly defined herein shall have the meaning de-

fined under Section 1 of Part 1 of this Request for Proposals (“RfP”). 

 

The contents of this RfP or any other document by or on behalf of the Authorities at any time: 

 

 are not comprehensive and has not purport independently verified. The Bidders shall make their 

own investigations, validations and form its own views on the Project by consulting their own advi-

sors, performing their own estimations and establishing their own projections before submitting 

their Proposals;  

 do not cover all the information required by Bidders for reaching a decision as to any potential in-

vestment. The purpose of the document is to outline the Government’s expectations in relation to 

the Bid and assist the Bidders to make their own evaluation of the Project;  

 are not to be considered as legal, business or tax advice. Each recipient should consult its own 

counsel, accountant or financial or business advisor as to legal, tax and related matters concerning 

this investment. Neither the Authorities, nor their respective directors, officers, members, employ-

ees, agents or advisers undertake any obligation to provide Bidders with access to any additional 

information or to correct any inaccuracies herein which may become apparent; 

 shall be treated by the Bidders in accordance with the Confidentiality Agreement signed by a Bid-

der prior to receiving this RfP; and 

 will oblige the Authorities, or their advisors to enter into any consortium or agreement or impose 

any liability on any of them other than assumed pursuant to the Project Agreements when execut-

ed. 

 

Neither the Authorities, nor any of their respective employees, agents or advisers make any represen-

tation or warranty, whether expressed or implied, with respect to the veracity, adequacy, accuracy, 

reasonableness or completeness of the information contained in this RfP or with respect to the infor-

mation on which it is based or in respect of any written or oral information or representation given or 

made, or to be given or made, by the Government or any of their respective employees, agents. 

and/or advisers to any company, Lead Developer, Consortium, Consortium Leader or Consortium 

Member, or other person or entity or its professional advisers, whether given or made prior to or after 

the issuance of this RfP. Each company, Lead Developer, Consortium, Consortium Leader or Consor-

tium Member and each of their advisors shall be solely responsible for satisfying itself as to the infor-

mation required to submit a Bid and/or to undertake the Project in accordance with the terms of its Bid.  

 

The Authorities reserve the right, in their absolute discretion, at any stage and without notice, to termi-

nate the participation of single Bidders in the Bidding Process, to change the structure, terms and 

conditions and timing of the Bidding Process, to amend the information contained in this RfP or to ter-

minate the Bidding Process itself. Neither the Authorities, nor their advisors shall have any responsibil-

ity or liability for any costs, expenses, other liabilities or implications incurred to by any participants in 

the Bidding Process and/or in relation to this RfP. 

 

With the exception of Bid Bonds, neither the Authorities nor their advisors shall be under any obliga-

tion to return any Bid submitted by any Bidder or to reimburse any Bidder for any cost or expense, 

whether incurred in preparing its Bid or to any other request from the Authorities, their advisors or oth-

erwise. 
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Abbreviations Used 

 

ACC Air Cooled Condenser 

AEY Annual Electricity Yield 

AGC Automatic Generation Control 

BOO Build Own Operate 

CB Circuit Breaker 

CEMP Construction and Environmental Management Plan 

CMS Condition Monitoring System 

COD Commercial Operation Date 

CR Central Receiver 

CT Current Transformer  

DCMS Digital Control and Monitoring System 

DFIG Double Fed Induction Generator 

DHI Diffuse Horizontal Irradiation 

DNI Direct Normal Irradiation 

EPC Engineering, Procurement and Construction 

ESIA Environmental and Social Impact Assessment 

FMS Fault monitoring and disturbance recording system 

FOH Forced Outage Hours 

GHI Global Horizontal Irradiation 

GV Guarantee Value 

HAZOP Hazard and Operability Study 

HCE Heat Collecting Element 

HMI Human Machine Interface 

HSE Health, Safety and Environmental 

HTF Heat Transfer Fluid 

HV High Voltage 

HVAC Heating, ventilation and Air Conditioning 

I&C Instrumentation and Control 

IFI International Finance Institutions 

LLJ Low Level Jet 

LV Low Voltage 

MAL Minimum Acceptance Level 

MCR Maximum Continuous Rating 

MFS Minimum Functional Specification 

MV Medium Voltage 

NCC Network Control Center 

NFPA National Fire Protection Association 

O&M Operation & Maintenance 

OHL Overhead line 

OS Operator Stations 

P&ID Piping and Instrumentation Diagram 

PB  Power Block 

PLCC Power Line Carrier Communication 

POH Planned Outage Hours 

PPA Power Purchase Agreement 

PS Process Stations 

PT Parabolic Trough 
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QA/QC Quality Assurance / Quality Control 

RfP Request for Proposals 

RSC Reference Site Conditions 

SCA  Solar Collector Assembly 

SCADA Supervisory Control and Data Acquisition 

SCMS Substation Control and Monitoring System 

SCOD Scheduled Commercial Operation Date 

SI International System of Unit 

SIL Safety Integrity Level 

SLD Single Line Diagram 

SOE Sequence of Event Recording 

SSG Solar Steam Generator 

STG  Steam Turbine Generator 

TES Thermal Energy Storage 

TOP Turn-over Package 

UPS Uninterrupted Power Supply 

VDU Video Display Unit 

VT Voltage (Potential) Transformer 

XLPE Cross-Linked Polyethylene  
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1. Defined Terms 

Any term in this Minimum Functional Specification (the MFS) which is capitalized shall have the mean-

ing given in this section or in the PPA Term Sheet, Part 5 of this RfP. In the event of discrepancies of 

terms within the RfP the PPA Term Sheet shall prevail. 

 

[X] CSP Plant or CSP Plant means the CSP plant and all associated facilities and interconnec-

tions including the Project Roads as described in Part 2 of this RfP 

(the MFS) to be designed, constructed, commissioned, started-up, 

operated and maintained by the Project Company for the term of the 

PPA. 

[X] Substation  

Annual Electricity Yield means the proposed annual Net Electrical Output at the Delivery 

Point based on the Bidder’s solar resource assessment and plant 

performance model. It will be part of Formsheet [X] – [X]. 

Annual Guaranteed Perfor-

mance 

means the values provided by Bidder according to section 6.1.7 and 

8.1 of this MFS 

Authorities means the Government of Libya and GECOL/REAOL 

Bid means the final proposal submitted by the Bidder in response to the 

RfP after finalizing the Bidding Process. 

Bid Bond means the Bid security submitted by Bidder according to Part 1 of 

the RfP. 

Bidder means the company or consortium that submits a Bid as part of this 

RfP 

Bidding Process means the process part of this RfP 

Business Days means any day excluding Friday and Saturday or legal holiday in 

Libya 

Buyer [DEFINITION IN THE PPA TERM SHEET] 

Closing Date [DEFINITION IN THE PPA TERM SHEET] 

Condition for Closing Date to be defined in the PPA, after Effective 

Date and prior to start of construction 

Commercial Operation Date [DEFINITION IN THE PPA TERM SHEET] 

Commissioning Certificate means the certificate as defined in section 6.1.7.2 of the MFS 

Confidentiality Agreement [DEFINITION IN THE PPA TERM SHEET] 

Connection Agreement [DEFINITION IN THE PPA TERM SHEET] 

Consumption Guarantees means the values provided by the Bidder according to section 8.1 of 

this MFS 

Days [DEFINITION IN THE PPA TERM SHEET] 

Delivery Point means the connection point as defined in section 4.3 of this MFS 

Effective Date means the date of execution of the PPA 

EPC Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the design, engineering, procurement, 

supply, transportation, erection, construction, installation, testing, 

commissioning and warranty of the [X] CSP Plant 

Final Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Kommentar [JSZ3]: GECOL/REAOL 
to confirm 
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Financial Close [DEFINITION IN THE PPA TERM SHEET] 

Good Utility Practice means, at a particular point in time, those practices, methods, 

equipment, specifications and standards of safety and performance 

and that degree of skill, diligence and foresight generally used by 

skilled and experienced professional organisations acting in good 

faith performing (as the case may be) design, engineering, con-

struction, O&M services in the international power generation indus-

try with facilities and operations of a type and size similar to the [X] 

CSP Plant in order to accomplish the desired result at the lowest 

reasonable cost consistent with reliability, safety and expedition 

Government means the Government of Libya 

Grid means the electrical power system network comprised of conven-

tional generation plants, [X] CSP Plant, transmission lines, [X] Sub-

station, distribution lines and consumer.  

Guarantee Value means the values provided by Bidder according to section 8.1 of 

this MFS 

Guaranteed Availability means the availability values provided by Bidder according to sec-

tion 8.1.3 of this MFS 

HSE Plan means the Health Safety and Environmental Plan provided by Bid-

der according to section 6.1.14 of this MFS 

Independent Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Buyer for activities defined within this 

RfP 

Interface means the connection and physical tie-ins described in section 4 of 

this MFS 

Laydown Areas means the provisional areas allocated temporarily for the Project 

which shall be returned to the Buyer or the Government upon 

Commercial Operation Date 

Libyan VRE Grid Code means a term set rules for Libyan VRE system for connection of [X] 

CSP Plant into power system of Libya. 

Main Equipment and Systems means the equipment and systems defined in section 6.1.4 of this 

MFS 

Maximum Plant Emissions means the values provided by the Bidder according to section 8.1 of 

this MFS 

MFS means this Minimum Functional Specification as part of the RfP 

Minimum Acceptance Level means the minimum value that can be accepted for the Perfor-

mance Guarantees 

Net Electrical Output [DEFINITION IN THE PPA TERM SHEET] 

O&M Contractor means the contractor employed by the Generator and approved by 

the Buyer responsible for the operation and maintenance  of the [X] 

CSP Plant 

Owner’s Engineer means a consulting engineer independent of the parties involved in 

the Project employed by the Generator to supervise the EPC Con-

tractor activities 

Performance Guarantees means the values provided by the Bidder according to section 8.1 of 

this MFS 
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Project means: 

– The design, financing, construction, testing and start-up, as 

well as the operation and maintenance of the [X] CSP Plant 

on a Build, Own, Operate (BOO) basis for the term of the 

PPA; and 

– the sale by the Project Company and the purchase by the 

Buyer of Net Electrical Output dispatched by the Buyer and 

made available by the Project Company in accordance with 

the PPA term sheet. 

Project Agreements [DEFINITION IN THE PPA TERM SHEET] 

Project Company means the special purpose company to undertake the Project 

Project Implementation 

Schedule 

[DEFINITION IN PART 1 OF THE RFP] 

Project Roads means the access roads to the [X] CSP Plant facilities for the con-

struction, commissioning, start-up and operation of the [X] CSP 

Plant during the term of the PPA. 

Proposal [DEFINITION IN PART 1 OF THE RFP] 

Provisional Acceptance [DEFINITION IN THE PPA TERM SHEET] 

Reliability Test Run Means the test as defined in section 6.1.7.3 of this MFS 

Request for Proposals or RfP means the set of documents issued by GECOL/REAOL on 

XX.XX.XXXX for the Project 

Scheduled Commercial Opera-

tion Date 

[DEFINITION IN THE PPA TERM SHEET] 

Site means the area upon which the [X] CSP Plant will be constructed as 

defined in section 5.2 of this MFS. 

Solar Field means the complete solar field arrangement including all collector 

loops and the hot and cold header sections till the connection to the 

SSG and/or TES system in case of PT technology.  

means the complete heliostat field and receiver system including 

riser and downcomer till the connection to the SSG and/or TES sys-

tem in case of CR technology. 

Successful Bidder means the Bidder selected by GECOL/REAOL to undertake the 

Project 

Technical Proposal [DEFINITION IN PART 1 OF THE RFP] 

Turn-over Package means each of the systems defined by the ECP Contractor to be 

processed separately for cold and hot commissioning 

 

 

Kommentar [JSZ4]: FOR A DEFINED 
PROJECT: To be defined whether the 
Project Roads to access the WTGs are 
to be operated and maintained by the 
Project Company or transferred to the 
Libyan Government upon commission-
ing. 
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2. Introduction 

The Authorities seek the installation of the [X] CSP Plant with a total gross installed capacity between 

[X] and [X] MW in the [X] area of Libya. The [X] CSP Plant shall include all facilities and equipment 

necessary for power generation according to the requirements of this Part 2 of the RfP, the Minimum 

Functional Specification (MFS). 

 

The [X] CSP Plant will be developed in accordance with the [X] Law and comprise the design, financ-

ing, engineering, procurement, construction, testing and start-up, as well as the operation and mainte-

nance of the [X] CSP Plant on a Build, Own, Operate (BOO) basis for the term of the PPA. 

 

The [X] CSP Plant will connect to the [X] Substation located [X] km according to the requirements in 

section 3.5 of this MFS. The eventual expansion or full construction of the [X] Substation is not part of 

the Project’s scope of works. 

 

The Bidders are free to design the [X] CSP Plant as deem appropriate as long as the requirements of 

this MFS and Libyan VRE Grid Code are fulfilled, particularly the operational requirements and the 

Guarantee Values are of foremost importance. The capacity of the [X] CSP Plant is described in sec-

tion 6.1.1. 

 

This document provides the MFS requirements for the [X] CSP Plant. 

 

 

Kommentar [JSZ5]: MAIN ASSUMP-
TIONS: 
 
Project development is in good pro-
gress by REAOL/REDEVCO including 
securing the site, grid connection, 
ground data, preliminary ESIA, no ma-
jor concerns with permitting and prelim-
inary soil survey. 

Kommentar [JSZ6]: FOR A DEFINED 
PROJECT: Insert applicable law if exist-
ing 

Kommentar [JSZ7]: GECOL/REAOL 
to confirm 



- 5 - 

 

Standard PSP Documents – CSP Power Projects 

Part 2 – Minimum Functional Specification  
 

3. Scope of Works 

The scope of works of the [X] CSP Plant includes: 

 

 the survey and assessment of the Site including all related site investigations; 

 the development, design, engineering, financing, permitting, insurance, procurement, manufactur-

ing, factory testing, transport to the Site, erection, construction, commissioning, performance test-

ing and reliability testing; 

 all works and services related to site development, site security, site preparation, civil, mechanical, 

electrical, I&C, firefighting and communication for the [X] CSP Plant during construction; and 

 the operation and maintenance of the [X] CSP Plant including all necessary works and services. 

 

The Bidder shall include in its scope all facilities, equipment, works and services necessary for com-

plete, safe and reliable operation and maintenance of the [X] CSP Plant in accordance with the terms 

of the PPA, even if certain essential works are not explicitly stated in this MFS or elsewhere in the RfP. 

 

If not defined as approved vendors within this RfP, all equipment and its accessories shall be newly 

manufactured by reputable manufacturers with sufficient experience of the particular equipment pro-

posed. No used, reconditioned or salvaged equipment, parts or material shall be allowed. The equip-

ment shall be free of defects and irregularities. All equipment and parts 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, of highest quality, most modern and up-to-date technologies shall be se-

lected and licensing terms agreed with the objective of maximizing value and availability of the [X] 

CSP Plant. 

 

The works shall be performed according to the Good Utility Practice and include at least the scope de-

scribed in this section. 

 

3.1 Studies and Surveys 

 Geotechnical and topographical surveys for construction of all equipment and facilities of the [•] 

CSP Plant including Project Roads for the area affected during construction and operation; 

 Investigation of subsoil conditions and requirements for foundations and study of geological for-

mation and seismic conditions of the area; 

 Social and Environmental Impact Assessment ([X]);  

 Hazard and Operability (HAZOP) studies; 

 Fire risk evaluation in accordance with NFPA standards and rules and local regulations; 

 Construction Environmental Management Plan (CEMP) and HSE regulations; 

 Electrical system studies for grid interconnection; and 

 Solar resource assessment and Annual Electricity Yield (AEY) calculation study. 

 

3.2 Preparatory Works 

 Due diligence of all applicable aspects; 

Kommentar [JSZ8]: The scope of 
permitting is to be adjusted according to 
role of REAOL/REDEVCO 

Kommentar [JSZ9]: GECOL/REAOL: 
Insert proper denomination in Libya 

Kommentar [JSZ10]: TO BE DE-
FINED. It could be assumed by 
REAOL/REDEVCO for the first projects.  
 
If by REAOL/REDEVCO then they’ll 
need to prepare all data necessary for 
the network studies.  
 
Suggestion is to allocate it to the Bid-
ders 
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 Data collection for the project site location and required site infrastructure; 

 Data collection regarding Interfaces;  

 Collection of meteorological data relevant for proper solar resource assessment and AEY of the [X] 

CSP Plant; 

 Data collection of previous relevant studies; 

 Provision of temporary laydown areas, warehouses, workshops, vehicles and equipment as neces-

sary for the construction phase; 

 Provision of flood protection measures if necessary; 

 Provision of temporary lighting and earthing as necessary; 

 Clear demarcation of project Site; 

 Provision of temporary firefighting and alarm system; 

 Provision of temporary site drainage, storm water and sanitary drainage as necessary for the Site, 

site facilities, temporary laydown areas, warehouses, workshops, as required with concrete base if 

necessary; 

 Disposal of sewage as necessary; 

 Provision of temporary housing compound and camp facilities; 

 Provision of temporary roads as necessary; 

 Provision of temporary site fencing including gates as necessary; 

 Provision of first aid, site safety and security system for the construction phase;  

 Provision of temporary offices for the Project Company and the Owner’s Engineer/Independent 

Engineer; 

 Provision of temporary offices for the EPC Contractor; and 

 Site services as required for the construction and commissioning of the [X] CSP Plant such as elec-

tricity supply, potable water, make-up water, instrument and service air, fuel supply and telecom-

munication. 

 

3.3 Civil Works 

Apart from civil works described so far in this MFS, at least the following civil works are parts of the 

scope of works.  

 

3.3.1 Infrastructure and outdoor works 

 Construction of new roads including access roads and internal roads within the project Site as re-

quired, the Project Roads;  

 Rerouting/relocation of existing facilities such as piping, cabling and ducts where necessary; 

 Crane areas/platforms and laydown and storage areas as required; 

 Modification, improvement and upgrading of the existing infrastructure as required to adequately 

service the requirements of the [X] CSP Plant; 

 Civil works for power evacuation from the [X] CSP Plant to the [X] Substation and works within the 

[X] Substation area for power evacuation and communications up to the Interface; 

 Civil works for earthing and lightning protection system; 

 Civil works waste water collection and treatment; 

 Site preparation including compaction of soil, filling of low areas and grading of the entire area of 

the Site to the required lines levels and slopes, as required; and 

 Soil improvement and load bearing piles, as required.  

 

Kommentar [JSZ11]: GECOL/REAOL 
Confirm the requirements of Owner’s 
Engineer/Independent Engineer 

Kommentar [JSZ12]: FOR A DE-
FINED PROJECT: Update with defini-
tion of interface 
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3.3.2 Buildings and service facilities  

Buildings and structures for the [X] CSP Plant shall be designed to acceptable international standards 

and local codes and regulations and shall be fit for the purpose in each case. The works shall include 

all what is necessary to fulfil the standards including at least excavation, foundations, reinforced con-

crete, masonry and structural steel. 

 

All buildings required for the proper operation shall be part of the scope of works including but not lim-

ited to: 

 

 Facilities for maintenance personnel including changing rooms, sanitary rooms, lounge, etc.;  

 Administration building, control rooms, small equipment room; 

 Electrical rooms, steam turbine hall, water treatment building, air compressor room, pumphouses; 

 Diesel generator building, battery rooms, workshops, and laboratories as required; 

 A storage space for all spare parts and tools; 

 Lifting equipment within spare part storage as required; 

 HVAC for the buildings as required; and 

 Firefighting equipment as required. 

 

3.3.3 Electrical and I&C systems 

The Bidder shall ensure proper design, installation and operation of the following buildings, civil works 

and structures for the electrical and I&C systems but not limited to: 

 

 Plant substation including MV/HV transformers and protection devices; 

 HV overhead interconnection power line (OHL) from the Plant substation to the [X] Substation; 

 Underground cable troughs for LV and MV and data connections at the Plant substation area;  

 Underground cable ducts and trenches, and above ground cable trays and bridges for LV and MV 

and data connections, all as necessary; 

 Service room for monitoring and maintenance of the [X] CSP Plant with communication equipment 

and working station for monitoring; 

 Metering and control systems; 

 Switchgears and circuit breakers; 

 Lightning protection; 

 Grounding system; 

 Foundations; and 

 Earthing pits. 

 

3.4 Mechanical Works 

The [X] CSP Plant shall be based on [parabolic trough (PT) with thermal oil and/or central receiver 

(CR) with molten salt] power plant technology including all necessary accessories and auxiliary 

equipment that form part of a [X] CSP Plant including but not limited to: 

In case of PT technology: 

 Solar field collector assembly (SCA) including mirrors, piping, flexible joints, receiver, structure 

and drive; 

Kommentar [STR13]: TO BE DE-
FINED;  
 
The MFS is prepared for both technolo-
gies and can be revised for either a 
single technology (PT or CR) or both 
technologies (PT and CR).  
 
It should be noted that the MFS is 
based on Thermal Oil for PT technology 
and Molten Salt for CR technology. 
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 Heat transfer fluid (HTF) system based on thermal oil including pumping system, piping, auxil-

iary heater system, expansion vessels, filters, nitrogen blanketing system, ullage and reclama-

tion system; 

 Thermal energy system (TES) based on indirect two-tank molten salt storage technology in-

cluding, hot storage tank and cold storage tank, piping, heat exchangers between molten salt 

and HTF, circulating pumps, heat tracing and tank electric heater system, blanketing system 

and leak detection system, firefighting system;  

 

In case of CR technology: 

 Heliostats including mirrors, drive system of the two-axis tracking system, structure, and 

communication system; 

 Tower including piping and structure; 

 Receiver including control and safety systems; 

 Heat transfer fluid (HTF) system based on molten salt including pumping system, piping, heat 

tracing system; 

 Thermal energy system (TES) based on direct two-tank molten salt storage technology includ-

ing, hot storage tank and cold storage tank, piping, extraction pumps, heat tracing and tank 

electric heater system, blanketing system and leak detection system, firefighting system;  

 

 

 Solar steam generator system (SSG) including economizer, evaporator, superheater and reheater; 

 Steam turbine generator (STG) including auxiliary systems required for proper operation, electricity 

generation and power evacuation; 

 Power block (PB) preheater section including feed water pumps, deaerator, heat exchangers, pip-

ing, safety and control systems; and  

 Condensate system and cooling system based on air cooled condenser (ACC) technology; 

 

Other mechanical works of the scope of work including: 

 

 Design, procurement, installation, commissioning, and operation of meteorological measurement 

station(s) in compliance with the requirements of this MFS. 

 All equipment and tools necessary to fulfil the Guaranteed Availability of the [X] CSP Plant includ-

ing amongst others consumables, materials, vehicles for maintenance activities, and spare parts. 

 

3.5 Electrical Systems 

3.5.1 Interconnection of CSP Plant to the Delivery Point at [X] Substation 

The interconnection from [X] CSP Plant to [X] Substation includes the design, engineering, procure-

ment, erection, commissioning and testing of all required equipment (inclusive of all necessary acces-

sories) according to best industry practices and applicable standards in Libya. 

 

 Step-up transformer MV/HV with appropriate tab changer and switchgear situated within the Site 

boundaries; 

 HV overhead interconnection power line from CSP Plant to [X] Substation including auxiliary 

equipment; 

 Control cabling as necessary for including, but not limited to, protection circuits, control circuits, 

Kommentar [JSZ14]: ASSUMPTION. 
[X] Substation, expansion or connection 
is to be provided by GECOL under a 
different contract i.e. the [X] Substation 
is not part of the scope of works of this 
RfP 

Kommentar [JSZ15]: TO BE DEFINED 
according to grid connection strategy.  
 
This template assumes the case of [X] 
Substation sufficiently close to the CSP 
Plant i.e. no OHL required and connec-
tion to an available switchgear at the [X] 
Substation 
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metering circuits, DC cabling and communication circuits.; 

 Signal cabling as necessary; 

 Power line carrier communication (PLCC) as necessary for, but not limited to, communication, 

power line carrier protection and tele. control; 

 Protection system including, but not limited to, protection relay panels, control cables, transformers, 

isolator, Circuit Breakers (CB), surge arrester, Current Transformers (CT’s) and Voltage Trans-

formers (VT’s); 

 Any modifications in the [X] Substation and equipment necessary for the Interface with [X] Substa-

tion; and 

 Power system studies for grid interconnection. 

 

3.5.2 CSP Plant auxiliaries supply 

The scope of supply shall include - but not be limited to - the following systems and components: 

 

 Auxiliary stand by power system (if required) as necessary for, but not limited to, supplying power 

during start up and stand by power for auxiliaries; 

 Auxiliary MV/LV transformer for supply to [X] CSP Plant non-technical buildings; 

 Power electronics converter system as required; 

 Operational meters for both production and auxiliary loads of the CSP Plant; 

 Settlement meters for auxiliary supply to [X] CSP Plant and non-technical buildings; 

 LV switchgear (if applicable); 

 DC and UPS-Systems with Ni-Cd batteries; 

 Required protection systems; 

 Power, control and signal cables including cable tray with supports and trenches (if required); 

 Lighting and small power installation including normal and emergency lighting as necessary for, but 

not be limited to, buildings, switchyard, maintenance and main roads; 

 Firefighting system including, but not limited to sensors and detection systems, alarm system, wa-

ter sprinklers, hydrants, firefighting truck(s) and water tank(s); 

 Earthing and lightning protection systems. 

 

3.6 I&C and communication systems 

The scope of supply shall include - but not be limited to - the following systems and components: 

 

 Primary sensors, transmitters and actuators; 

 Digital Control and Monitoring System (DCMS) and Supervisory Control and Data Acquisition 

(SCADA) for the [X] CSP Plant including all necessary software licenses; 

 STG controller including protection systems in compliance with manufacturer requirements; 

 Control of main functions of the [X] CSP Plant by process stations (PS) and operator stations (OS) 

through the Human Machine Interface (HMI); 

 Protection systems; 

 Settlement meter at the [X] Substation; 

 CSP Plant monitoring / machine monitoring system; 

 Internal communication systems (telephone, LAN/ WAN system); 

 GPS based Clock systems; 

 Field testing equipment; 

Kommentar [JSZ16]: FOR A DE-
FINED PROJECT: Verify this require-
ment 

Kommentar [JSZ17]: Settlement meter 
at [X] Substation to be provided by sub-
station contractor not by the Project 
Company. This is the usual practice 
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 Special I&C tools, programming, calibrating and diagnosis equipment ; 

 Instrument workshop equipment; 

 Signal exchange and related works; 

 Data transfer to control room and to [Y] (e.g. via Internet); 

 Telecommunication systems; 

 OLTE/MUX telecom channels provision, programming and routing including connection to the sub-

station system at [X] Substation as well as tele protection equipment; 

 Works like engineering and engineering documents, data preparation and data acquisition required 

for integration of the [X] CSP Plant into [X] Substation Control & Monitoring System (SCMS) at the 

[X] Substation;  

 Works like engineering and engineering documents, data preparation and data acquisition required 

for implementation and integration of the [X] CSP Plant into the NCC including any required equip-

ment and software as well as testing, auditing and documentation (according to GECOL require-

ments);  

– Remark: For avoidance of doubt, implementation and integration of the [X] CSP Plant into the 

NCC systems will be carried out by a separate contract under the responsibility of GECOL; and 

– Operational meters / measurements / signal status readings shall be provided at the Interface 

for transmitting from the [X] CSP Plant DCMS to NCC for planning purposes.  

 Assistance and close cooperation in GECOL’s end-to–end test data and signals transferred from 

[X] CSP Plant to NCC prior back-energizing, which shall include data point tests, data communica-

tion and exchange tests and functional tests and tuning.  

 

 

Kommentar [JSZ18]: GECOL/REAOL: 
Confirm whether data shall be trans-
ferred to an own monitoring system at 
GECOL/REAOL 

Kommentar [JSZ19]: GECOL/REAOL 
Verify denomination for NCC 

Kommentar [JSZ20]: GECOL/REAOL: 
Include requirements of GECOL for da-
ta acquisition 
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4. Interfaces 

4.1 General 

The Bidder shall indicate and describe in detail Interfaces as part of his Technical Proposal and in the 

general layout to be provided as part of the Bid. Interfaces to other facilities and/or involving other par-

ties shall be done with the cooperation of the Bidder. 

 

Interfaces are connections and physical tie-in points between the [X] CSP Plant and: 

 

 The public roads; 

 The water supply;  

 The [X] Substation; 

 The NCC; and 

 The [communication]; 

 

Any fossil fuels required, as the case may be, must be delivered to the Plant’s fuel unloading station 

by road tankers.  

 

4.2 Interface with the public roads 

The Interface(s) with the public roads shall be located in such a way that restrictions in traffic during 

construction, operation and maintenance of the CSP Plant are minimized. A detailed description of the 

Project Roads’ interfaces including exact coordinates is to be provided with the Bid. 

 

4.3 Interface with water supply 

The interface(s) with the raw water interconnection point shall be the flange of the [X] water [pipe / 

reservoir / tank]. The [X] CSP Plant shall be connected to the water interconnection point via under-

ground piping to be provided under the scope of the Bidder.  

 

4.4 Interface with [X] Substation 

Interfaces with the [X] Substation consist of:  

 

 High voltage connection: The [X] CSP Plant shall be connected to the [X] Substation via the [X] 

HV OHL from the Plant substation. 

 Instrumentation and control: The interface panels shall be provided with the required equipment 

for transfer of signals between the SCMS and fault monitoring and disturbance recording system 

(FMS) of the [X] Substation and the CSP Plant (in both directions) and the data exchange between 

[X] CSP Plant and [X] Substation via two (2) fiber optic cables within the scope of the Bidder. 

Hardwired I&C signals shall be provided with a cable by the Bidder up to a terminal strip in the in-

Kommentar [JSZ21]: FOR A DE-
FINED PROJECT: a layout shall be in-
corporated including coordinates and 
code of interface. 

Kommentar [JSZ22]: GECOL/REAOL 
Introduce counterpart for communica-
tion aspects in Libya .e.g. Ministry of 
Communications? 

Kommentar [STR23]: FOR A DE-
FINED PROJECT. 
Define interconnection point for water 
supply / maximum quantity of supply / 
water quality. 
 

Kommentar [JSZ24]: FOR A DE-
FINED PROJECT. Define Delivery 
Point. 

Kommentar [STR25]: FOR A DE-
FINED PROJECT. Define voltage level 
for OHL  
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terface panels. 

 Telecommunication / teleprotection system: Interface of the telecommunication/ teleprotection 

system is the communication panel in the [X] Substation and the interface of the hotline telephone 

communication (voice/ data) with NCC is the telecommunication cabinet in the [X] Substation. The 

cables up to these connection points are part of Bidder’s scope. 

 

4.5 National Control Centre 

All relevant data will be transferred from the [X] CSP Plant via the [X] Substation to the NCC. The In-

terface between the [X] CSP Plant and the NCC will be the connection points at the optical distribution 

frame in the [X] Substation. 

 

The type and amount of signals between the [X] CSP Plant and NCC is to be agreed during design 

stage. 

 

4.6 COMMUNICATIONS 

The [X] CSP Plant shall be connected to the national telephone system via an internet protocol based 

private automatic branch exchange (IP-PABX). The Interface is to be defined together with the authori-

ty for communications in Libya. 

 

Kommentar [JSZ26]: GECOL: Provide 
list of signals required if available 

Kommentar [JSZ27]: FOR A DE-
FINED PROJECT: 
 
Confirm that the connection point shall 
be coordinated with the responsible of 
communications in Libya. 
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5. Site Conditions 

5.1 General 

The Government/GECOL/REAOL will grant the Bidder with full access to the site in order to collect all 

information necessary for a proper preparation of its Bid. 

 

Regarding the site the Bidder shall carry out its own investigations neither GECOL/REAOL nor the 

Government, nor are their advisors responsible for the accuracy and completeness of the information 

in this RfP regarding the Site. 

 

5.2 Location and site characteristics 

[Coordinates. land use. topography. access. meteorology. solar resource] 

 

[Include general description of site and snapshot of layout] 

 

[Include reference to geotechnical. topography. hydrology or other available studies of the sort] 

 

 

5.3 Solar Resource 

[Solar resource and meteorological description of the area] 

 

[Reference to annex with available data: satellite data. ground data and resource assessment report] 

 

 

Kommentar [JSZ28]: FOR A DE-
FINED PROJECT. 
 
All this section shall be adjusted for a 
defined project 

Kommentar [JSZ29]: ASSUMPTION: 
The site is secured and at least a pre-
liminary soil survey has been carried 
out. 
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6. Design Requirements 

6.1 General Design Requirements 

This section describes the minimum technical requirements and guidelines for defining the technology 

and the design of the [X] CSP Plant. The design of the CSP Plant shall take into account the site con-

ditions as described in section 5. 

 

The Bidder shall be responsible for all design and engineering for the CSP Plant. All design drawings, 

specifications and calculations shall be signed and sealed by a professional engineer. The CSP Plant 

shall be designed, manufactured and configured in such a way that it will achieve high availability and 

reliability at minimum power generation costs for the term of the PPA. 

 

All parts of the CSP Plant shall be suitable in every respect to fulfil the Performance Guarantees.  

 

The Bidder shall fulfil the following design requirements: 

 

 The design of the equipment and systems of the [X] CSP Plant shall be based on achieving an an-

nual availability of the [X] CSP Plant greater than 96% according to the availability calculation in 

section Fehler! Verweisquelle konnte nicht gefunden werden. and optimizing the use of solar 

energy; 

 The [X] CSP Plant shall be designed and operated so that all the MFS requirements are met and 

all health, safety and environmental requirements are fulfilled; 

 All parts of the [X] CSP Plant shall be suitable in every respect for continuous operation at maxi-

mum output, as well as part loads, minimum load and to the shutdown periods and frequency of 

shut downs expected;  

 All parts of the [X] CSP Plant shall be suitable for the climatic conditions of the Site, as well as for 

the environmental restrictions; 

 All equipment and systems shall be built to appropriate internationally recognized standards and 

shall comply with all the applicable national codes and statutory requirements; 

 The Bidder shall ensure good engineering practices in preparing the design of the [X] CSP Plant;  

 The Bidder shall apply for the CSP Plant a well-established component classification and identifica-

tion system;  

 The international system of units (SI) shall be used for design, drawings, diagrams, instruments, 

etc.; 

 The overall layout of the CSP Plant shall consider service corridors / maintenance roads for all ser-

vices required within the CSP Plant, as well as for the corridor(s) between the [X] CSP Plant and 

[X] Substation facilities; 

 The primary operability objective is to design all CSP Plant systems that are easy to operate and 

that require minimum operator surveillance; 

 The primary maintainability objective shall be to minimize the required time and cost for mainte-

nance; 

 All facilities and equipment shall be arranged and spaced sufficiently to enable satisfactory access 

for operation and maintenance of the CSP Plant; and 

 Fire protection shall be according to international and local standards and in accordance with all 

Kommentar [JSZ30]: Update when 
this section is shifted to PPA annex 
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requirements of this MFS. 

 

6.1.1 Plant definition 

The [X] CSP Plant shall have a gross steam turbine generator capacity between [X] MW and [X] MW. 

 

The CSP Plant shall be [either] [Parabolic Trough technology using synthetic oil as HTF or/and Central 

Receiver technology using molten salt fluid as HTF]. The CSP Plant shall have a molten salt [direct or 

indirect] two-tank Thermal Energy Storage system with a thermal capacity of at least [X] full load hours 

equivalent. 

 

6.1.2 Reference Site Conditions (RSC) 

The following Reference Site Conditions (RSC) shall be considered for the design and Performance 

Guarantees of the [X] CSP Plant. 

 

Reference Site Condition Unit Value 

Direct Normal Irradiation at Design (DNI) W/m
2 

[X] 

Ambient air temperature °C [X] 

Ambient air pressure mbar [X] 

Relative humidity (at solar noon) % [X] 

Elevation (meters above see level) m [X] 

Wind speed (if applicable include wind direction) m/s [X] 

 

6.1.3 Design conditions 

The Bidder shall consider as a minimum the following conditions for the design and rating of the CSP 

Plant. 

 

Condition Unit Value 

Ambient temperature (max – min) °C [X] to [X] 

Design ambient air temperature (outside in the shade) °C [X] 

Black bulb temperature in full exposure to the sun °C [X] 

Relative humidity (max – min) % [X] to [X] 

Maximum design temperature of the electrical equipment installed indoors in 
air conditioned rooms 

°C 
[X] 

Maximum design temperature of the electrical equipment installed in non air 
conditioned rooms 

°C 
[X] 

Ambient pressure (max – min) mbar [X] to [X] 

Maximum wind gust (duration) m/s [X] 

Rainfall – Annual average mm [X] 

Rainfall – Maximum recorded in one (1) year mm [X] 

Seismic zone   

System frequency Hz 50 

Generator power factor - [X] lagging 
[X] leading 

 

The Bidder shall consider that the site is exposed to sand storms that may affect the CSP Plant per-

formance. The Bidder shall further investigate the occurrence of sand storms at the project Site and 

Kommentar [STR31]: TO BE DE-
FINED;  
 
The MFS is prepared for both technolo-
gies and can be revised for either a 
single technology (PT or CR) or both 
technologies (PT and CR).  
 
It should be noted that the MFS is 
based on Thermal Oil for PT technology 
and Molten Salt for CR technology. 

Kommentar [JSZ32]: FOR A DE-
FINED PROJECT:  
Depending on the site and according to 
an international standard e.g. Uniform 
Building Code 

Kommentar [STR33]: FOR A DE-
FINED PROJECT 
To be considered if sand storms occur 
at the project Site. 
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describe in detail the measures considered for protection of equipment and prevention of performance 

drop within the Technical Proposal. 

 

6.1.4 Main Equipment and Systems 

The following equipment shall be considered as Main Equipment and Systems: 

 

In case of PT technology: 

 Solar collector assembly 

 Heat collecting elements (HCE) 

 Flexible joints 

 Ullage system 

 Thermal energy storage (indirect two-tank molten salt TES system including heat exchangers 

and pumps) 

 

In case of CR technology: 

 Heliostats 

 Receiver 

 Solar tower 

 Thermal energy storage (direct two-tank molten salt TES system including pumps) 

 

 Heat transfer fluid 

 HTF circulating pumps 

 Solar steam generator system 

 Auxiliary heater system (if applicable) 

 Steam turbine generator system 

 Electrical generator 

 Air cooled condenser system 

 Heat exchangers preheater section 

 Deaerator 

 Condensate pumps 

 Feedwater pumps 

 SCADA/DCMS; and 

 MV/HV transformers.  

 

The Main Equipment and Systems shall fulfil the following requirements: 

 

 Manufacturers given in Formsheet [X] Design and operational data shall be fixed from the date of 

submission of the Bid and shall not be changed; 

 Evidence of a track record of at least two (2) years of successful commercial operation under cli-

matic conditions similar to the ones at the Site by the time of Bid submission. 

 

6.1.5 Applicable norms and standards 

The Bidder shall ensure that the engineering, design, construction, testing, start-up and operation of 

the CSP Plant components, including all auxiliary facilities and systems, are according to international-

ly recognized standards and codes in their latest edition. 

 

Kommentar [JSZ34]: GECOL/REAOL 
to confirm 
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The latest editions of the standards, codes and recommendations and directives issued by the follow-

ing organizations shall apply for the design, construction, testing, commissioning and operation of the 

Project. 

 

International standards (shall prevail if no otherwise specified in this RfP) 

ISO International Standardization Organization 

IEC International Electrotechnical Commission 

ICAO International Civil Aviation Organization 

 

National standards 

ANSI American National Standards Institute 

BSI British Standards Institution 

DIN Deutsches Institut für Normung 

EN European Standards 

JAPS Japanese Standard Organization 

 

National standards 

AASHTO American Association of State Highway and Transportation Officials 

ACI American Concrete Institute 

AGMA American Gear Manufacturers Association 

AIJ Architectural Institute of Japan 

AISC American Institute of Steel Construction 

AISE Association of Iron and Steel Engineers 

AISI American Iron and Steel Institute 

AMCA Air Moving and Conditioning Association 

API American Petroleum Institute 

ASCE American Society of Civil Engineers 

ASHRAE American Society of Heating, Refrigeration and Air Conditioning Engineers 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing Materials 

AWS American Welding Society 

CIRIA Construction Industry Research and Information Association 

ICE Institution of Civil Engineer 

IEEE Institute of Electrical and Electronics Engineers 

IPCEA Insulated Power Cable Engineers Association 

ISA Instrument Society of America 

JEC Japanese Electrotechnical Institute 

JEMA The Japan Electrical Manufacturers Association 

JIS Japanese Industrial Standards 

NACE National Association of Corrosion Engineers 

NFPA National Fire Protection Association 

OSHA Occupational Health & Safety Administration 

VDE Verband Deutscher Elektrotechniker (German Society of Electrical Engineers) 

VDI Verband Deutscher Ingenieure (German Society of Engineers) 

VGB Technische Vereinigung der Grosskraftwerksbetreiber E.V. (Society of big power CSP Plant opera-
tors) 

 

The Bidder shall conform to all applicable requirements of the national and local regulations, such as 

GECOL requirements unless stated differently in this RfP.  
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Application of subsequent addenda and code cases published after the PPA is signed, is subject to 

agreement between the PPA parties.  

 

In case of conflict between the requirements of this RfP and other local regulations or GECOL’s speci-

fications the more stringent requirements shall apply. In case of any further disputes, the requirements 

of the PPA for disputes shall apply. 

 

6.1.6 Redundancy Concept 

The [X] CSP Plant shall be designed to achieve a high level of reliability through component redun-

dancy, quality construction implementation, quality equipment selection and farm maintainability and 

operability. Routine maintenance of the [X] CSP Plant or any of its components shall not lead to com-

plete shutdown of the complete CSP Plant. 

 

The design shall be such that the impact of a failure of any single piece of auxiliary equipment on the 

output of the [X] CSP Plant is minimal and will not cause a failure of the entire CSP Plant nor result in 

the loss of generation. Any system that can cause the outage of the complete [X] CSP Plant if one 

component fails shall be designed for high reliability, ease of maintainability, sufficient redundancy and 

quick system backup support. This shall also apply for electrical power supply. 

 

If a failure in an instrument or in a control component can directly or indirectly cause the failure of the 

whole system this component should have a redundancy factor. Specifically this is applied to all the 

central components of the instruments and control system, as well as for remote control of common 

facilities (if any). 

 

For the design of the electrical and I&C control facilities all requirements in this section 6.1 shall be fol-

lowed accordingly; reliable power supply and remote control of common facilities shall be maintained 

in case of outage of one single component. The [X] CSP Plant shall be monitored, controlled and 

safeguarded by the DCMS. The [X] CSP Plant shall employ redundancy of hardware and facilities at 

the supervisory and HMI levels and must be unitized at the CSP Plant automation level to match the 

mechanical CSP Plant redundancy. 

 

6.1.7 Performance Guarantees 

Performance Guarantees of the [X] CSP Plant shall be provided by the Bidder in Formsheet [X] Per-

formance Guarantees in section 8.1 of this MFS and shall be as follows: 

 

For Provisional Acceptance of the Plant, the Bidder shall demonstrate: 

 Reliability runs: Acceptance of the CSP Plant will follow the conditions of Reliability Test Runs fur-

ther described in section 6.1.8. 

 Completion of installation; and 

 Demonstration of reaching Minimum Acceptance Level for the following Performance Guarantees: 

1. CSP Plant Net Electrical Output at 100% MCR at the Delivery Point. 

2. CSP Plant Net Electrical Output at Delivery Point during seven (7) consecutive days. 

3. Net Rankine Cycle Efficiency at 100% MCR 

4. Net Rankine Cycle Efficiency at 50% MCR 

5. Solar Field net thermal energy output at RSC 
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6. Solar Field Efficiency at RSC 

7. Thermal Energy Storage Efficiency 

8. Maximum auxiliary electricity consumption of the CSP Plant during electricity production 

 

Upon Provisional Acceptance, the Bidder shall demonstrate compliance with the  

 Annual Net Electricity Output at the Delivery Point. The Annual Net Electricity Output shall be also 

attached to the Technical Proposal. Further conditions are described in section 6.1.8. 

 

During operation the Bidder shall demonstrate compliance with: 

 Annual Guaranteed Availability: From COD a minimum annual availability for the [X] CSP Plant of 

96% is to be guaranteed by the Bidders according to the availability definition set forth in the PPA. 

 

Further, the Bidder shall provide maximum Consumption Guarantees for  

 the maximum annual auxiliary electricity consumption of the Plant; 

 the maximum annual water consumption of the Plant; and  

 the maximum annual fuel consumption. 

 

The Bidder shall provide the Maximum Plant Emissions as specified in the Formsheet [X] Performance 

Guarantees in section 8.1 of this MFS. 

 

6.1.8 Commissioning and Testing 

The Bidder shall perform the following activities related to the inspection, testing, commissioning and 

start-up of the [X] CSP Plant but not limited to: 

 

 Coordinate, execute and document on site and at the factory inspections (i.e. Factory Acceptance 

Testing or FAT) according to the MFS and best engineering practices allowing the Buyer, if re-

quired, to witness the inspections; 

 Coordinate, execute and document of:  

– Installation, pre-commissioning, commissioning, start-up, operational and functional testing of 

the CSP Plant equipment and systems according to the requirements of this MFS and best en-

gineering practices;  

– Performance and acceptance testing of the CSP Plant and related facilities, equipment and sys-

tems; and 

– Reliability Test Run of the CSP Plant and related facilities, equipment and systems; 

 Management and coordination with all parties involved, including the Buyer, via regular meetings 

and written instructions when applicable; 

 Provide all supplies and qualified staff required for carrying out all inspections, tests, pre-

commissioning commissioning activities, unless otherwise excluded in this RfP; 

 Provide the necessary instructions, troubleshooting and training to the O&M Contractor and other 

staff involved in the operation of the CSP Plant; 

 Provide proof of calibration of instruments as well as relevant devices and equipment in advance of 

performing testing; 

 For instrument uncertainty levels, the Bidder shall refer to ASME PTC and to IEC 62446, IEC 

61724 and ASM E2848 as applicable. 

 All electrical equipment shall be type and routine tested in the factories. Type tests authenticated 

by international neutral inspection authority will not be repeated if type test certificates of identical 

or similar (“similar” according the definition of IEC) equipment and for the same frequency (50 Hz) 

Kommentar [JSZ35]: GECOL/REAOL: 
This requirement has to be discussed in 
detail since it may imply a double pen-
alty for the project company. If applied, 
the amount of the penalty shall be fair 
aiming to create/reinforce an incentive. 
 
It is in any case necessary as input for 
evaluation of financial model and there-
fore if no LDs apply does not need to 
be a Performance Guarantee 

Kommentar [JSZ36]: GECOL/REAOL: 
This requirement is to be discussed as 
it may imply a double penalty since the 
Project Company will pay for the elec-
tricity consumed. 
 
Should GECOL need to limit the CSP 
Plant consumption a penalty could be 
introduced in the O&M term sheet to 
the O&M to secure this. 

Kommentar [JSZ37]: This section shall 
be shifted to an Annex of the PPA and 
referenced from here. 
 
CONSIDER: Definitions and other links 
to this section while shifting 
 
Once in the PPA placeholders for Bid-
der are to be incorporated 
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are available. The type test certificates shall be in English language and shall certify that the type 

test is according to IEC Standards; 

 The physical inspection shall be carried out at the time delivery of equipment, after the installation 

of equipment and after the commissioning; 

 During pre-commissioning and commissioning, main equipment and systems shall be checked for 

compliance with approved documentation, commissioning procedure and also for safe and secure 

integration of CSP Plant into the system; and 

 Verify and ensure that communications and control are proper and sufficient for performing the 

tests. 

 

6.1.8.1 Test procedures and testing program  

The Bidder shall prepare and submit to the Buyer at least four (4) weeks prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the CSP Plant: 

 

 Construction inspection program including program and procedures for on-site and Factory Ac-

ceptance Testing (FAT) of Main Equipment and Systems. 

 

The Bidder shall prepare and submit to the Buyer at least four (4) months prior to the planned com-

mencement of relevant inspection and tests the following documentation for inspection and testing of 

the CSP Plant: 

 

 Commissioning and start-up structure (sequential logic) including among others definition of Turn-

over Packages (TOP), as well as procedures for cold and hot commissioning, operational and func-

tional tests, energization, labelling and related health & safety;  

 A Reliability Test Run procedure of the CSP Plant and related facilities, equipment and systems; 

 Performance Guarantees measurement procedure including corrections curves; and 

 Testing program and detailed procedures for acceptance testing according to the requirements of 

this section. 

 

The Buyer has the right within thirty (30) Days after receipt of the relevant test procedures to provide 

comments or request the Bidder to conduct additional tests, which in the opinion of the Buyer should 

be carried out to prove that the CSP Plant facilities are installed and capable of being operated ac-

cording to the design, performance and operation requirements specified in this MFS and are capable 

of attaining the relevant Performance Guarantees specified in this MFS; and the Bidder shall include 

any such reasonable requests into the test procedures. If the Parties are unable to agree upon such 

additional tests, the matter in dispute shall be subject to resolution in accordance with the provisions of 

the PPA, provided that the Bidder shall be entitled to proceed with testing under its proposed proce-

dures pending resolution of such matter. 

 

Such test procedures and testing program shall take into account the demand supply position of the 

Grid. The Bidder shall notify GECOL at least three (3) Business Days in advance of the predicted 

generation in connection with any test, as well as the nature and duration of the required generation. 

In relation to any scheduled test that is required to be rescheduled, the Bidder shall notify the Buyer at 

least three (3) Business Days in advance of the commencement of the rescheduled test. 

 

Kommentar [JSZ38]: GECOL/REAOL: 
Confirm 

Kommentar [JSZ39]: GECOL/REAOL: 
Confirm 
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The following contents and structure of test procedures is recommended but not mandatory, however 

if any of the contents apply, they shall be included within the procedure: 

 

 test program; 

 test standards; 

 type of inspection and tests; 

 methodology of tests; 

 method and equations/correction curves used for adjustment of recorded data to the design condi-

tions; 

 method of data recording and check lists including process data to be recorded; 

 forms of test records and of test report; 

 forms of quality inspection report, periodic inspection report and third party inspection report; 

 manpower and deployment schedule of [Bidder] for performing the tests;  

 equations and correction curves for process data; 

 description of instrumentation to be used including typical calibration sheets, procedures and accu-

racy within acceptable limit. Calibration certificates shall be valid according to best industry practic-

es or not older than six (6) months; 

 location of measurements; 

 Instrument uncertainties; 

 Instrument calibration; 

 tests which are to be witnessed by third parties; and 

 quality control procedure. 

 

6.1.8.2 Inspection and Factory Acceptance Testing 

The Factory Acceptance Testing shall be carried out in the factory where the component is manufac-

tured and/or assembled. The FAT shall verify the proper operation of the main equipment of the CSP 

Plant and compliance with the applicable codes and standards. The FAT shall be prepared and con-

ducted by the Bidder and the manufacturer in accordance with this MFS, Good Industry Practice and 

standard commissioning procedures. The Bidder shall prepare and implement the inspections and 

FAT for all main components including at least the components listed hereafter.  

 

In case of PT technology 

 SCA including: mirrors, HCE, structure, drivers, actuators, flexible joints, and pipes; 

 HTF thermal oil system including: pipes, pumps, HTF, expansion tanks, valves, ullage system, 

safety systems, and heating system 

 

In case of CR technology 

 Solar field including: heliostats structure, mirrors, drivers, actuators, receiver system, receiver 

connection to tower, and safety systems; 

 HTF molten salt system including: pipes, pumps, HTF, expansion tanks, valves, safety sys-

tems, and heating system; 

 

 Thermal energy storage including: tanks, pumps, pipies, heat exchangers (as applicable), mol-

ten salt, and safety systems; 

 Power block including: SSG, steam turbine, generator, excitation and compound transformers, 

condensate and feedwater system, cooling system, piping, deaerator, feedwater pumps, con-
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densate pumps, cooling system pumps, safety systems, water treatment, and auxiliary heat-

ers; 

 Electrical system including: transformers, HV cables, generator circuit breakers, power and in-

strument cables, and switchgears; 

 DCMS  

 Grid interconnection system 

 

Accelerated ageing test shall be conducted for the Main Equipment and Systems where deemed nec-

essary. For any components being constructed or assembled on Site or at a nearby assembly facility, 

such as heliostats or the SCA, the FAT may be conducted on Site. Upon successful completion of the 

inspections and FAT, the Bidder shall provide the Factory Acceptance Test certificate to the Buyer. 

 

6.1.8.3 Commissioning 

The Bidder shall supervise, execute and control as per approved procedures all aspects of commis-

sioning, including grid energization and without limitation the switchgear at the Delivery Point, while 

maintaining high quality standard and best industry practices. The Bidder shall also secure the proper 

application of labelling procedures and commissioning structure. 

 

The commissioning of the CSP Plant shall cover all components, power and control cabling, switch-

gears and cabling from CSP Plant to [X] Substation. The commissioning tests have to be performed 

according to manufacturer’s standard commissioning procedures including confirmation of the proper, 

safe and functional operation of all safety systems, devices, controls and apparatus.  

 

The commissioning test of the solar field components shall include, but not be limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Start-up and functional tests of the solar field systems including the HTF system; 

 Demonstration of stable and adequate operation of HTF system, control loops / heliostats and re-

ceiver system; 

 Heliostats aim point strategy, receiver efficiency and flux distribution on the receiver surface, and 

optical efficiency of the heliostats in case of CR technology; 

 Protection and safety system including fire protection and anti-freeze protection; and 

 Emergency defocusing of SCA / heliostats. 

 

The commissioning test of the TES system shall include, but not be limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Start-up and functional tests of the TES system; 

 Demonstration of stable and adequate operation of the TES systems under various ambient condi-

tions and solar field operation configurations; and 

 Protection and safety system including fire protection and anti-freeze protection; 

 

The tests for the TES system and HTF system may be combined during testing and commissioning as 

required. 

 

Kommentar [JSZ40]: FOR A DE-
FINED PROJECT’  
  
Is it possible to supply electricity during 
commissioning? What would be the 
conditions? 
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The commissioning test of the power block shall include, but not be limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Start-up, shut-down and functional tests of the power block components including at least; 

 STG system; 

 SSG system; 

 Feedwater and condensate system; 

 Cooling system; 

 Make-up water and water treatment system; 

 Lube oil system; 

 Blanketing system, if required; 

 Chemical injection system; 

 Compressed air system; and 

 Blowdown system; 

 Demonstration of stable and adequate operation of the STG between minimum and maximum load; 

 Demonstration of the STG capability to run at MCR, and operate at rated voltage and frequency, 

power factors and reactive conditions as required; 

 Protection and safety systems of the power block including fire protection and trip settings; 

 Demonstration of Cold, Warm and Hot Start in compliance with the contractual agreements; 

 Demonstrations of emergency shutdowns and bypass operation; 

 Steam turbine load rejection test for various trip conditions; 

 Water consumptions and waste water treatment; 

 Condenser cleaning system; 

 Plant synchronization; and 

 Control and monitoring systems; 

 

The commissioning test for the meteorological stations shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical and visual inspections; 

 Start up test of the meteorological station instrumentation; 

 Proper communication and synchronization with DCMS; 

 Functional checks of data logger and measurement devices; and 

 Power supply. 

 

The commissioning test for transformers shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Transformer turns ratio measurement test; 

 Insulation dielectric test; 

 OLTC (on load tap changer) measurement test (if available); and 

 Transformer winding resistance measurement test. 

 

The commissioning tests for earthing system shall include, but not limited to: 

 

 Resistance measurement test; 
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 Continuity measurement test; and 

 Step voltage measurement test. 

 

The commissioning test for switchgear shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Contact measurement test for main circuit (wherever applicable) 

 Insulation dielectric test; and 

 Mechanical operation test. 

 

The commissioning test for instrument transformer (CT’s and VT’s) shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; 

 Insulation dielectric test; 

 Ratio measurement test; and 

 Polarity test. 

 

The commissioning test for protection relays shall include, but not limited to: 

 

 Verification of factory test reports; 

 Mechanical inspections; and 

 Validation of protection setting and calibration. 

 

The below mentioned activities shall be part of the CSP Plant commissioning process, but not limited 

to: 

 

 Safe start-up with automatic synchronization; 

 Safe shutdown; 

 Safe emergency shutdown; 

 Demonstration of proper controlling of the solar field components, the TES, the power block and 

STG and of proper monitoring and recordings/data collection by the SCADA system during opera-

tion; 

 Firefighting protection 

 Anti-freeze protection;  

 Frequency converter protection; 

 Function test of service equipments; 

 Reliable and proper operation of DCMS; 

 Save and proper operation of grid interconnection and metering in compliance with GECOL re-

quirements; 

 Operation of changeover of LV auxiliary supply to UPS supply, operation of UPS system; and 

 Method from changeover of main equipment to redundant stand-by equipment. 

 

The Bidder shall present the commissioning protocols with all test results to the Buyer without any de-

lay. After successful completion of the commissioning activities for the [X] CSP Plant and interconnec-

tion to Delivery Point at [X] Substation, and for the meteorological measurement station, a Commis-
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sioning Certificate shall be issued by the Owner’s Engineer. These certificates are to be provided to 

the Buyer without any delay. 

 

As a prerequisite for the Commissioning Certificate, the completion of factory acceptance testing, 

commissioning and start up tests and completion of the CSP Plant installation is required. 

 

6.1.8.4 Provisional Acceptance 

The Provisional Acceptance consists of performance and reliability rest runs and hence is also re-

ferred hereinafter as the Performance and Reliability Tests. The Performance and Reliability Tests 

purpose is: 

 

a. To demonstrate the reliable operation of the CSP Plant, its equipment and its systems; and 

b. To fulfil the Minimum Acceptance Criteria and Performance Guarantees requirements of the 

PPA for declaring Commercial Operation Date. 

 

The Reliability Test Run can only be performed once the Commissioning Certificate has been issued. 

 

The Bidder shall provide the procedures for the Performance and Reliability Tests according to the 

provisions in section 6.1.8.1. 

 

In case any significant defects occur during the course of any Performance and Reliability Test, such 

defects shall be remedied immediately by the Bidder and the test shall be repeated. 

 

Failure in demonstrating the Minimum Acceptance Level of the Performance Guarantees of the CSP 

Plant may lead to the rejection of the Performance and Reliability Test in accordance to the terms of 

the PPA. 

 

The results of the Performance and Reliability Tests shall be adjusted using the applicable design cor-

rection curves and/or equations and then compared to the guaranteed values as specified in 

Formsheet [X] Performance Guarantees in section 8.1 of this MFS. 

 

The Performance and Reliability Tests shall include at least the following: 

 

 Plant Inspection:  

o During the plant inspection, an Independent Engineer shall verify that that all installations 

have been performed in accordance with the project planning documentation, in compli-

ance with applicable codes and standards, and without any material and/or construction 

defects. 

o Minor pending issues not affecting the energy production or the security of the Plant shall 

be identified in a punsh list immediately upon completion of the Plant Inspection.  

 

 CSP Solar Field. 

o Solar Field net thermal energy output at RSC measured at the outlet of the CSP Solar 

Field during normal operating conditions at 100% capacity of the CSP Solar Field and 

without using energy from the TES system; and 

Kommentar [JSZ41]: TO BE DIS-
CUSSED. What party shall provide this 
certificate. Usually is the task of an OE 
if the OE is a requirement of the RfP. 

Kommentar [JSZ42]: GECOL/REAOL: 
Or to GECOL/REAOL 

Kommentar [JSZ43]: Harmonize with 
PPA termsheet 
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o CSP Solar Field Efficiency at RSC measured at the outlet of the CSP Solar Field during 

normal operating conditions of the CSP Solar Field and without using energy from the 

TES system. 

 

 Thermal Energy Storage system. 

o Thermal Energy Storage Efficiency; 

o Thermal Energy Storage Net Capacity at 100% MCR; 

o Cold, Warm, and Hot start up times when operating the Plant exclusively from TES with-

out the Solar Field; and 

o Gross capacity production at RSC when operating the Plant exclusively from TES without 

the Solar Field. 

 

 Power Block,  

o CSP Plant Net electrical Output at 100% MCR at the Delivery Point; 

o Net Rankine Cycle Efficiency at 100% MCR; 

o Net Rankine Cycle Efficiency at 50% MCR;  

o Maximum auxiliary electricity consumption of the CSP Plant during electricity production; 

and 

o CSP Plant Net Electrical Output at 100% MCR at the Delivery Point during seven (7) con-

secutive days. 

 The CSP Plant Net Electricity Output shall be the theoretical net electricity output 

of the CSP Plant estimated by the Performance Model when using the meteoro-

logical data measured on Site as input and during the respective test period. 

 The CSP Plant Net Electricity Output shall be compared against the real net elec-

tricity production of the CSP Plant measured at the Delivery Point during the same 

test period and normal operating conditions.  

 

 DCMS Test 

o Demonstrate 99.5% reliability of data collection from the CSP Plant over a continuous pe-

riod of 240 hours; 

o local and remote access and control; and 

o remote alerts and security. 

 

 Electrical system Test,  

o Demonstrate compliance of all Plant components for grid connection according to appli-

cable codes and standards and GECOL requirements; 

 

 Other Tests 

o Air emissions compliance test, 

o Noise Compliance Test, 

o Documental Verification. 

 

Upon successful completion of the Performance and Reliability Tests the following process shall be 

followed: 

 

 The Bidder shall compile test documentation and provide a test report to the Buyer within five (5) 

Business Days after completion of the tests. All data of the tests shall be collected with the SCADA 

system and submitted to the Buyer in corresponding report of the test documentation. 
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 The Buyer has seven (14) Business Days to review and provide comments on the report. If no 

comments are provided within this timeframe the Performance and Reliability Tests is deemed as 

passed;  

 Comments shall be discussed among the parties and if disputes arise they shall be dealt with ac-

cording with the provisions in the PPA; and 

 The Buyer or its representative shall provide a Provisional Acceptance Certificate stating whether 

the CSP Plant has successfully passed, passed with reservations or failed to pass the Performance 

and Reliability Tests. 

 

6.1.8.5 Final Acceptance 

The Bidder shall provide the procedures for the Final Acceptance Tests according to the provisions in 

section 6.1.8.1. 

 

The Final Acceptance Test period shall be 365 consecutive days. 

 

During the Final Acceptance Test period, the Bidder shall demonstrate:  

 The CSP Plant Annual Net Electricity Output of the CSP Plant; 

o The CSP Plant Net Electricity Output shall be the theoretical net electricity output of the 

CSP Plant estimated by the Performance Model when using the meteorological data 

measured on Site as input and during the respective test period; 

o The CSP Plant Net Electricity Output shall be compared against the real net electricity 

production of the CSP Plant measured at the Delivery Point during the same test period 

and normal operating conditions; 

 Compliance with the maximum Consumption Guarantees as specified in Formsheet [X] Perfor-

mance Guarantees in section 8.1 of this MFS; 

 Compliance with the maximum Plant Emissions as specified in Formsheet [X] Performance Guar-

antees in section 8.1 of this MFS; and 

 Compliance with the Annual Guaranteed Availability. 

 

In case the Final Acceptance Tests demonstrate that the actual performance of the Plant is below the 

corresponding guaranteed level, the Performance Model of the Plant shall be adjusted based on such 

shortfall and upon agreement between the Buyer and the Bidder. 

 

Upon successful completion of the Final Acceptance Tests, the Independent Engineer shall issue the 

Final Acceptance Certificate of the Plant in compliance with the requirements set forth in the PPA 

Agreement. 

 

6.1.9 Grid connection requirements 

The Bidder shall comply with minimum technical, design and operational requirements of the Libyan 

VRE Grid Code as an user connected to the Transmission System. Likewise, the Libyan VRE Grid 

Code states the minimum technical, design and operational requirements that GECOL shall comply 

with at the connection side with the CSP Plant. 

 

 

 

Kommentar [JSZ44]: FOR A DE-
FINED PROJECT:  
Check the status of approval and re-
lease of the Libyan VRE Grid Code by 
the time of floating the RfP. Otherwise 
European transmission and grid codes 
could be specified. 

Kommentar [JSZ45]: GECOL 
clarify other existing transmission re-
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The Bidder shall approach GECOL to coordinate the signal exchange as well as the necessary hard-

ware and consequently provide GECOL with all electrical data of the CSP Plant according to the Liby-

an VRE Grid Code. Furthermore, all grid connection and settlement requirements from GECOL shall 

be identified and complied by the Bidder 

 

6.1.10 Operational requirements 

The CSP Plant shall be designed for operation and dispatching before and after COD in accordance 

with the following requirements: 

 

 The CSP Plant, grid connection equipment, and all systems and equipment shall be designed for 

safe continuous or intermittent operation, at constant or fluctuating levels, including the capability 

for frequent start-ups and shutdowns (if limitations on shutdowns due to grid defaults, this limitation  

has to be provided with Bid); 

 The CSP Plant shall be operated with full compliance with the environmental requirements, within 

its technical limits to be specified by the Bidder according to section 7.1; 

 The CSP Plant shall be able to curtail/shut down the operation of the STG on request; 

 Compliance with the applicable requirements of the Libyan VRE Grid Code; 

 The auxiliary power for the CSP Plant shall be designed in a way such that during non-operating 

hours of the CSP Plant the supply shall be from the [X] connection at the [X] Substation;  

 Maintenance activities for the CSP Plant shall be planned to take place preferably in periods of low 

demand in Libya with timely coordination with GECOL; 

 The Bidder shall explain in its Technical Proposal how maintenance and operation data is collect-

ed, processed and evaluated in relation with the operation and control system of the CSP Plant; 

and 

 The Bidder shall ensure that equipment used for ongoing CSP Plant performance monitoring 

should at all times have a valid calibration certificate. 

 

6.1.11 Spare parts, consumables and materials 

The EPC Contractor shall provide all spares necessary for discharging his responsibilities in carrying 

out the work, including commissioning and during the Warranty Period. 

 

During the Warranty Period, as parts and supplies are used from the inventory, they shall be replaced 

by the Project Company at no cost to the Buyer. In addition, if during the Warranty Period a change in 

the level of spare parts maintained is required in order to maintain the guaranteed levels of availability, 

the spare parts inventory shall be revised, at no cost to the Buyer. 

 

The Project Company shall declare before substantial completion of the CSP Plant the list of spares 

held for the purposes above and offer the Project Company the option to purchase the spares at the 

end of the Warranty Period of the CSP Plant to reach substantial completion. 

 

Bidder shall submit a priced list with quantities of recommended spare parts and special tools for the 

CSP Plant. This list shall include any requirements for spare parts as defined by any local law or regu-

lation and according to good practices. The Bidder shall complete the template provided in Formsheet 

[X] of the RfP, detailing the individual spare parts, the unit price and its quantity. The recommended 

spares should be classified as follows: 

 

Kommentar [JSZ46]: GECOL to incor-
porate dispatch conditions if applicable. 

Kommentar [JSZ47]: FOR A DE-
FINED PROJECT.  
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 Maintenance spares and consumables: These are items for which the Bidder anticipates that de-

mands will arise during normal operation of the CSP Plant. 

 Overhaul spares and consumables: These are items for which the Bidder anticipates that demands 

will arise during the programmed minor and major overhauls. The Bidder shall provide prices and 

estimated quantities required for each item affected by both minor and major overhauls. 

 Strategic/Breakdown Spares: These are items for which the Bidder anticipates that demands may 

arise through breakdowns that could jeopardize the availability or safety of the CSP Plant.  

 

All spares shall be directly interchangeable with the corresponding parts installed in the CSP Plant and 

shall meet the requirements of the specification of the CSP Plant Spares shall be warranted for a peri-

od equivalent to the Warranty Period for the original CSP Plant. 

 

The spares shall be stored in appropriate areas / stores within the CSP Plant. Bidder shall provide the 

spare parts listing in such a format to serve as a base for a relational database system for the further 

consideration, handling and management of the spares. 

 

6.1.12 Special tools 

All tools, special tools and equipment to facilitate the overhaul, maintenance and adjustment of the 

CSP Plant during construction, commissioning and operation. All special tools, such as among others, 

Solar Field cleaning equipment, cranes and lifting equipment (e.g. for steam turbine overhaul) shall be 

included in the Bid. 

 

All parts of the CSP Plant shall be provided with permanent arrangements for slinging or handling dur-

ing erection and overhaul where applicable. 

 

Any item of the CSP Plant normally stripped or lifted during periods of maintenance weighing at least 

50 kg shall be permanently marked with its weight and shall be provided with lifting gear for the instal-

lation, maintenance and replacement. Any special devices, slings, runway beams, trolleys and other 

lifting tackle necessary for the maintenance of the CSP Plant shall be provided by the Project Compa-

ny. 

 

In the case of CSP Plant items weighing more than 2000 kg, the lifting gear to be provided shall gen-

erally comprise a permanently installed electrically operated hoist or overhead crane. Exceptions may 

be permitted on a case-by-case basis. The marking and test specification of safe working load values 

on lifting equipment shall be in metric units. 

 

The Bidder shall provide with his Bid a list of recommended special tools and corresponding prices. 

 

6.1.13 Corrosion protection 

All material not naturally corrosion-resistant shall be treated or finished to protect surface and func-

tional integrity under the ambient conditions prevailing at the site. The Bidder shall be acquainted with 

the corrosion conditions at the site chiefly with equipment installed outdoors. 

 

Corrosion protection measures and procedures for reinforced concrete, steel structures, concrete sur-

faces and metal surfaces shall be provided with the Technical Proposal.  

 

Kommentar [JSZ50]: FOR A DE-
FINED PROJECT. 
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The painting and corrosion protection shall be covered and regularly monitored during the Warranty 

Period by the Bidder. 

 

In particular, following recommendations shall be followed: 

 

 Reinforced concrete: Reference should be made to NACE Standard RP0187-2005 Item No. 21034 

Standard Recommended Practice Design Considerations for Corrosion Control of Reinforcing Steel 

in Concrete. Prior to detail engineering, the Successful Bidder is required to describe his proposed 

method of concrete production under hot weather conditions and give explanations with regard to 

crack-free concrete design concerning groundwater structures and foundations etc. 

 Steel structures: Adequate protection shall be provided for steel structures to avoid reduction of 

their lifetime or hindering of their purpose. The following guidelines shall be applied: 

– Galleries, handrails, stairs, ladders and other miscellaneous steelwork shall be hot-dipped gal-

vanized and shall be in addition adequately painted according to safety requirements. 

– Structural steelwork shall be at least coated with minimum three (3) workshop coats (prime 

coat, intermediate coat and final coat) and a touch-up / repair on site after erection where nec-

essary. In any case the coating shall be in accordance with international standards depending 

upon the specific conditions on site. 

– The embedded items (anchor bolts, fixing elements etc.) for outside and inside conditions sub-

ject to corrosive climate and chemical attack, etc. shall be of stainless steel (type 316L accord-

ing to AISI-Standard). 

– The embedded items for inside conditions (no corrosive climate) shall be hot-dipped galvanized 

and shall be adequately painted in addition. 

– All anchor bolts shall have a concrete cover of at least 100 mm. 

 Painting Systems: The applicable corrosion category where the CSP Plant will be located (macro-

climate) shall be determined in accordance with ISO 12944-2 (Part 2: Classification of environ-

ments). Any special corrosion conditions (microclimate) may result in a higher category. Any paint-

ing system shall be designed with a low VOC content to meet the requirements for low emission of 

solvents. 

 

6.1.14 Environmental Requirements 

The Bidder shall demonstrate that the CSP Plant over all site and operational conditions will comply 

with all applicable environmental regulations and standards during construction, testing and operation. 

If applicable, and further to the national standards applicable in Libya the Bidder shall adhere to envi-

ronmental standards required by International Finance Institutions (IFIs) involved in the Project. In any 

case, the more stringent regulation or standard shall be applied. 

 

The Bidder shall prepare and get approved by the local authority an Environmental and Social Impact 

Assessment (ESIA) before start any construction activity at the site. The ESIA preparation shall be 

done according World Bank procedures considering the WB OP 4.01. Preparation of the ESIA shall be 

shown in the Project Implementation Schedule to be provided with this RfP. 

 

The following environmental aspects shall be analysed and complied with for all site and operation 

conditions during construction and operation of the CSP Plant but not limited to: 

 

 Noise levels: Sound pressure levels shall be measured according to relevant ISO standards com-

pensating for background noise and comply with the Maximum Plant Emissions. 

Kommentar [JSZ51]: FOR A DE-
FINED PROJECT:  review all figures in 
detail for applicability as a standard RfP 
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 Air pollution control; 

 Water pollution controls; and  

 Soil contamination control. 

 

6.1.15 HSE Management 

The Bidder shall be responsible for Health, Safety, and Environmental (HSE) management of the 

works during construction, commissioning, testing and operation of the CSP Plant. This shall be in ac-

cordance with all applicable international and local regulations and good practice. 

 

The Bidder shall prepare and implement an overall, comprehensive and pro-active Health, Safety and 

Environment Plan (HSE Plan) and associated working instructions and procedures (to be included in 

the HSE Plan as mentioned below) that will govern Bidder’s actions at all times during the construction 

and operation of the CSP Plant. The HSE Plan shall: 

 

 Comply with applicable local and international standards and regulations; 

 Set out, in detail, how the Bidder proposes to deal with the environmental risks and challenges dur-

ing the construction phase of the CSP Plant. The environmental risks shall be evaluated in qualita-

tive terms, and wherever possible in quantitative terms. The overall target of the project shall be to 

reduce possible environmental impacts to an as low as reasonable practicable level; and 

 Develop and implement an emergency response plan outlining all necessary measures and com-

munication procedures in case of emergency situations. 

 

The Successful Bidder shall submit a detailed construction HSE Plan, that will demonstrate the Bid-

der’s commitment to the highest standards of personal and general safety standards, the Bidders 

commitment to the highest standards of health and occupational hygiene of the construction workforce 

during construction of the CSP Plant as well as the concept of an accident and injury free Project. The 

safety track record of the Bidder in previous projects should also be highlighted, as well as the meth-

odology that it will adopt, particularly in the intense environmental conditions of the region, in order to 

ensure the highest standards of health & safety management on the construction site. The HSE Plan 

shall include environmental mitigation and monitoring measures to ensure Bidders commitment to the 

highest standard of environmental protection at the construction site and during all phase of the con-

struction activities. 

 

All suppliers of materials and services are required to comply with the international social accountabil-

ity standard SA 8000 and environmental standard ISO 14001. 

 

6.1.16 Training 

The Bidder shall provide a schedule of recommended operations and maintenance training differenti-

ating training by categories similar to the following and including a narrative description of the type and 

level of training: 

 

 Bidder's on-site training; 

 Equipment vendor's on-site training; and 

 Equipment vendor's off-site training. 

 

Kommentar [JSZ54]: GECOL/REAOL: 
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The Bidder is required to demonstrate with the Technical Proposal the implementation of long-term 

training for the CSP Plant personnel during design, construction, operation and maintenance.  

 

The long-term training program covers both training and qualification. The goal of the training and 

qualification program shall be to ensure that CSP Plant personnel acquire and maintain the combina-

tion of knowledge and demonstrated skills required for fulfilling their responsibilities.  

 

All employees shall be responsible to participate in both formal and self-paced training to achieve and 

maintain qualification for their assigned position. Maintaining an assigned level of qualification shall be 

a condition of continued employment. 

 

The Project Company has the overall responsibility for ensuring that CSP Plant personnel are ade-

quately trained and fully qualified to perform their assigned duties, as well as work closely with the 

EPC and O&M Contractors to ensure effective program development. 

 

Training shall be based, on the job training, supplemented by classroom instruction and/or computer-

assisted training for required topics. Special schools and seminars for specific knowledge and skill re-

quirements that are considered beyond the capabilities of the staff have to be evaluated and imple-

mented on a case-by-case basis. 

 

The Bidder shall also identify where training is offered free of charge to new equipment owners by 

equipment vendors.  

 

6.1.17 Quality Assurance and Quality Control (QA/QC) 

Bidder shall provide a quality assurance manual applicable to the design, procurement, construction, 

testing and start-up as well as to the O&M of the CSP Plant and evidence of accreditation to a national 

or international quality assurance standard equal to ISO 9001 in its last version. 

 

During project execution, the Project Company will be required to develop, implement and maintain a 

project specific quality plan covering all aspects of the PPA. 

 

 

6.1.18 Permits, authorizations, licenses and consents 

The Project Company shall identify, obtain and maintain all permits, consents, licenses, authorizations 

and/or approvals required for achieving the Scheduled Commercial Operation Date (SCOD) and the 

proper operation and delivery of electricity of the CSP Plant and the Project after COD. 

 

The cost and time incurred for obtaining all the permits, consents, licenses, authorization and/or ap-

proval shall be included in the Bid. This is notwithstanding that; GECOL/REAOL will cooperate with 

the Project Company in the identification of such permits, consents, licenses and approvals and use 

reasonable efforts to assist with such applications. 

 

 

Kommentar [JSZ55]: This section can 
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6.2 Particular Requirements 

Following the minimum particular requirements for the CSP Plant are described and shall be detailed 

by the Bidder in the Technical Proposal. 

 

6.2.1 Security, safety, firefighting and hazards 

 The Bidder shall establish, implement, and maintain a complete site-specific safety program, cover-

ing construction and operation periods and including prevention of accidents, losses, or damage to 

personnel, equipment, and structures. Such safety program shall be compliant with applicable 

laws, regulations and standards; 

 The Bidder shall provide at least one fully equipped firefighting truck and an ambulance permanent 

on site; 

 The Bidder shall provide a first aid room on site during construction and operation of the Plant; 

 The Firefighting systems shall be adopted according to the operational characteristics of the partic-

ular Plant areas and buildings to be protected; 

 The Bidder shall ensure a high level of fire protection for the entire Plant in accordance with the Na-

tional Fire Protection Association (NFPA) codes and local regulations; 

 Regulatory approval for the fire protection system from the relevant local authority shall be obtained 

by the Bidder; 

 Areas where a potentially flammable atmosphere may exist shall be classified to the relevant sec-

tions of internationally recognized standards. Suitably certified equipment shall be used in the des-

ignated hazardous areas. To the maximum extent practicable, equipment requiring operator atten-

tion and/or electrical equipment shall not be installed in hazardous areas; 

 The Bidder shall ensure at all times that there is adequate aggregation of electrical equipment from 

hazardous areas and that no hazardous area extends beyond the CSP Plant boundary; and 

 The Bidder shall ensure that the CSP Plant design includes suitable security systems such as se-

curity fences where necessary. The CSP Plant shall be protected from both casual and malicious 

intrusion. 

 

6.2.2 Materials 

 Materials selected by the Bidder shall be proven adequate and sufficient for the complete term of 

the Project; 

 The Bidder shall carefully consider all corrosion and erosion possibilities subject to the environment 

of the Site and nearby facilities;  

 All non-metallic materials in contact with water shall be proven, tested and certified as suitable for 

its purpose by an internationally recognized testing authority;  

 Metallic and non-metallic materials shall be U.V. resistant and stand high temperature operation 

regimes over the term of the PPA; and 

 Where materials are specified in any part of this MFS, those materials are to be considered as min-

imum requirement. 
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6.2.3 Insulation 

Thermal insulation shall be provided as appropriate to conserve energy, provide personnel protection, 

provide freeze protection, prevent condensation, and attenuate noise. Insulation materials to be used 

in points of potentials leaks shall be properly selected. 

 

The design and material applied for insulation shall be in accordance with international codes and 

standards. The material shall not contain sulphur compounds nor aspestos. 

 

6.2.4 Lubrication 

 

Rotating equipment shall be splash lubricated, force lubricated or self-lubricated. Oil cups shall be 

provided as necessary. Where automatic lubricators are fitted to equipment, a provision for emergency 

hand lubrication shall also be specified. Protective guards shall be utilized for manual lubrication while 

equipment is in operation. 

 

6.2.5 Mechanical systems requirements  

This section describes the mechanical requirements that shall be taken into consideration by Bidder. 

 

6.2.5.1 CSP Solar Field for PT technology 

PT Solar Field design: 

 The CSP Solar Field and auxiliary systems design shall enable to maintain a constant hot HTF 

temperature at the Solar Field outlet to the SSG and TES system during operation and while re-

ceiving cold HTF from the SSG and TES system. 

 The SCA shall be configured in loops within the CSP Solar Field and be arranged to minimise 

losses such as heat and pressure losses during operation while ensuring access for maintenance 

works. 

 The HTF loop control valves shall be automated to enable remote control. 

 The SCA shall be manufactured in compliance with the applicable codes and standards and 

commercially proven design ensuring a mirror reflectivity greater 93%. 

 The SCA shall be design in a way to allow going into the safety position without grid connection 

and overheating of the HTF.  

 The flexible joints connecting moveable parts and rotating parts of the SCA shall be designed in a 

way to withstand thermal expansions, allow necessary rotation while remain tight at all times. No 

leakage shall apply. 

 The Bidder shall provide and justify measures to protect the Solar Field against strong winds, as 

required. 

 The CSP Solar Field design shall ensure that HTF spills and leakages are collected. No HTF shall 

enter ground water. 

 The alignment and design of SCA foundations and trackers shall comply with the requirements of 

the system provider and the static and dynamic loads during operation and extreme meteorologi-

cal conditions at the project site. 

 The tracking system shall ensure precise positioning of the collector when following the sun’s posi-

tion with deviation below 0.25°. The drive systems shall be either hydraulic systems or electrical 

drive motors. Belt drives shall not be provided. 
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 The Bidder shall provide the cleaning strategy and schedule, associated equipment and washing 

method, required water quality in compliance with HCE manufacturer requirements, water con-

sumption and necessary personnel resources. 

 

Heat Collecting Element 

 The HCE shall be manufactured in compliance with the applicable codes and standards and 

commercially proven design.  

 The HCE shall consist of a stainless steel tube with an external absorptive coating encased by bo-

rosilicate glass tubing with an anti-reflective coating. Both tubes shall be connected through glass-

to-metal seals and metal bellows. Between the inner metal tube and the outer glass tube, a vacu-

um space shall be maintained. 

 The HCE shall be designed to withstand thermal stresses at all operating temperatures and shall 

have a solar absorptance per HCE greater than 95% (ISO) and thermal emittance per HCE below 

10% at 400°C. 

 

6.2.5.2 CSP Solar Field for CR technology 

 The heliostat field, solar receiver and auxiliary systems design shall enable to maintain a constant 

hot HTF temperature at the Solar Field outlet to the SSG and TES system during operation and 

while receiving cold HTF from the SSG and TES system. 

 The heliostat field layout shall be designed in a way to minimize operational losses such as shad-

ing and blocking, cosine losses etc. while ensuring access for maintenance works. 

 The heliostat tracking system and aim point strategy shall provide sufficient flux to meet the solar 

receiver requirements during operation and start-up and shut down procedures. 

 The heliostat field shall be controlled at all times and shall be able to defocus in a very short time 

frame and as required to ensure safe operation and avoid causing damage to personnel or 

equipment.  

 Each heliostat shall have an individual two-axis tracking system and be able to follow the sun pre-

cisely. The Bidder shall specify the tracking accuracy in relation to the receiver target.  

 The drive systems shall be electrical drive motors. Belt drives shall not be provided. 

 The minimum mirror reflectivity shall be 97% of the manufacturer’s guaranteed mirror reflectivity.  

 The Bidder shall provide descriptions of erection and commissioning procedures, safety proce-

dures, replacement and installation instructions in accordance with the mirror manufacturer re-

quirements, and descriptions of all required test procedures. 

 The Bidder shall provide and justify measures to protect the heliostat field against strong winds, as 

required. 

 The alignment and design of heliostat foundations shall comply with the requirements of the sys-

tem provider and the static and dynamic loads during operation and extreme meteorological condi-

tions at the project site. 

 The Bidder shall provide the cleaning strategy and schedule, associated equipment and washing 

method, required water quality in compliance with mirror/heliostat manufacturer requirements, wa-

ter consumption and necessary personnel resources. 

 

Solar tower:  

 The solar tower construction and foundation shall be designed for a lifetime covering at least the 

PPA period and taking into account, among others, the seismic loads, wind loads and local 

weather conditions. 
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 The solar tower foundation design shall reflect the geological, soil and ground water conditions at 

the Site. 

 Prior to the effective date of the PPA, the Bidder shall provide a report from a reputable independ-

ent structural engineer to approve the structural calculations for the tower, the 3D stress model of 

the connection between the solar receiver and the tower, and the execution of the foundation for 

the tower. 

 

Solar receiver: 

 The solar receiver shall be designed in a way to enable stable and continuous operation in design, 

part load and transient conditions and enable controlling the salt outlet temperature within a tem-

perature range of ±15°C from the design outlet temperature. 

 The solar receiver design shall prevent cavitation occurrence, allow complete emptying of the re-

ceiver through gravitational force, and maintain the molten salt flow through the receiver during the 

overall period of an emergency shut-down and defocusing of heliostats. 

 The inlet and outlet panel headers of the solar receiver shall be designed in a way to withstand 

thermal shock during molten salt filling process. Complete venting of panels shall be verified be-

fore transitioning to normal operation. 

 The Bidder shall provide flux maps showing the flux density distribution on the entire receiver ap-

erture during different levels of DNI and solar positions for representative days of the year. 

 The solar receiver design shall take into account all expected extreme meteorological and seismic 

conditions at the Site. 

 

6.2.5.3 Heat Transfer Fluid system 

In case of PT Technology: 

 The HTF shall be a thermal oil of type Therminol VP1, Dowtherm A or equivalent in compliance 

with the applicable codes and standards. 

 The HTF system shall include expansion vessels to allow expansion of the HTF within the system 

between applicable operating modes and temperatures. 

 HTF filter system shall be provided for removal of contaminations designed to handle at least 10% 

of the main circuit HTF design flow. 

 The nitrogen blanketing system shall be provided for the HTF expansion tank pressure control and 

sweeping gas during normal operations. The nitrogen purity shall be in compliance with the HTF 

supplier recommendations. 

 The ullage and reclamation system shall be provided to control VOC emissions and recover of 

HTF vapour and maintain the HTF condition. Filter systems shall be provided to contain the VOC 

emissions from the HTF ullage tanks and meet a VOC rejection greater 90% for vented vapour. 

 Prior to the filling of the HTF system, the system shall be adequately cleaned and dried for moist 

removal and oxygen displacement. 

 

In case of CR Technology: 

 The HTF shall be molten salts of high purity consisting of a mixture of KNo3 and NaNO3 or equiv-

alent. 

 

HTF system requirements: 

 The Bidder shall provide the HTF composition, the total amount required for the CSP Plant and 

foreseen make-up rates. 
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 The HTF systems including tanks, vessels, piping, valves and other associated equipment shall be 

of high quality and designed to minimize heat losses, operate energy efficiently, and withstand the 

number of load and temperature changes to be expected, electrochemical corrosion and the HTF. 

 The HTF piping shall be designed, manufactured, installed and tested in compliance with the ap-

plicable sections of the ASME Boiler & Pressure Code. 

 Heat tracing and flow recirculation systems shall be considered for the HTF systems including the 

circulating pumps as required to prevent freezing and/or solidification of the HTF during all times.  

 The main HTF circulating pumps shall be designed with variable speed control, suitable sealing 

cooling system and a redundancy of at least 50%. 

 

6.2.5.4 Thermal Energy Storage  

 The molten salts shall be of high purity consisting of a mixture of KNo3 and NaNO3 or equivalent. 

 The TES systems including tanks, piping, valves, pumps and other associated equipment shall be 

of high quality and designed to minimize heat losses, operate energy efficiently, and withstand the 

number of load and temperature changes to be expected, electrochemical corrosion and the mol-

ten salts.  

 The TES system design shall comply at least with typical design standards such as API. 

 The TES system design shall ensure stable and continuous operation in design, part load and 

transient conditions as well as guaranteed performance, reliability and operability of the system. 

 The tanks shall be equipped with suitable instrumentation and control systems for the molten salt 

tank level and molten salt temperatures at different tank levels. 

 The pumps shall be designed with variable speed control, suitable sealing cooling system and a 

redundancy of at least 50%. 

 The tanks be shall located in a suitable containment area to enable collection of the full amount of 

molten salts in case of leakage. 

 All required equipment for the melting process and conditioning of the molten salts during com-

missioning shall be provided.  

 The foundations of the TES tanks shall be designed to sustain the prevailing temperatures of the 

tanks and avoid heat transfer to groundwater layers or acquifers. 

 Heat tracing systems and tank electric heaters shall be considered for the TES systems as re-

quired to prevent solidification of the molten salt during all times.  

 In case of a system shutdown, the TES design shall enable full system drain through gravitational 

force by automatic low point drains to the closest salt collection point and high point vents. 

 

In case of PT technology 

 The design, construction and testing of the HTF to molten salt heat exchangers shall be in ac-

cordance with the applicable sections of the ASME Boiler and Pressure Vessel Code, TEMA and 

HEI standards. 

 The heat exchanger design including the support frame, pipes and other components shall allow 

thermal expansion and withstand thermal stress e.g. occurring during start-up procedures.  

 The heat exchanger design shall prevent leakage to the extent possible. The Bidder shall propose 

the HTF and molten salt leak detection system ensuring that i) the leak is detected as soon as it 

occurs, and ii) the HTF present in the molten salt is separated. 
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6.2.5.5 Solar Steam Generator 

 The SSG shall be designed, manufactured, installed and tested in accordance with ASME Boiler 

and Pressure Vessel Code sections V, VIII and IX and TEMA standards. 

 The Bidder shall propose a suitable arrangement for efficient stream generation for each SSG 

train comprising of shell and tube type economizer, evaporator, superheater and preheater heat 

exchangers. 

 The SSG design shall include an adequate antifreeze/heat tracing system and drainage system. 

 The SSG shall be gradually preheated taking into account the acceptable temperature rise rates 

before filling with hot fluids to avoid thermal shocks. 

 A quality control, sampling and analysis system shall be provided to monitor and detect any devia-

tions from control limits of the various fluids and enable corrective actions through operations per-

sonnel. 

 The boiler feedwater treatment system shall be provided for control and water conditioning. 

 

6.2.5.6 Steam Turbine Generator 

 The STG and auxiliary equipment design shall ensure stable, reliable and continuous operation 

taking into account, among others,  the prevailing steam temperatures and pressures, the daily 

cycling of the STG, and vibrations during operation.  

 The power block components comprising of steam extractions, condensate and feedwater sys-

tems shall be designed in accordance with recommendations of ASME TDP-1-2006 standard or 

equivalent. 

 The Bidder may propose a separate fired boiler to provide seal steam for daily start-up of the STG 

as required. 

 A vacuum dehydration system shall be applied for the lube oil conditioner. 

 The STG foundation shall comply with the manufacturer requirements and recommendations and 

shall take into account the seismic loads and geotechnical conditions at the Site. 

 

6.2.5.7 Condenser and Cooling System 

 The condensate and cooling system shall enable safe and reliable operation in any aspect and be 

designed in accordance with the prevailing ambient conditions and STG requirements. 

 The condenser design shall consider a reserve of at least 10% to cover steam turbine overloads 

as the case may be. 

 The condenser evacuation system shall enable achieving start-up vacuum conditions in less than 

20 minutes. 

 The condensate pumps shall be provided with sufficient redundancy and parallel operating capa-

bilities and capacity to supply the maximum condensate flow of the Plant.  

 The pumps shall be designed to prevent cavitation. 

 The Cooling system shall be of Air Cooled Condenser (ACC) type.  

 The Bidder may propose a direct or indirect air cooling system capable of meeting full steam cycle 

condensing loads at design ambient conditions. 

 The ACC shall fulfil the n+1 redundancy concept and enable automatic operation and regenera-

tion. 

 The ACC shall be designed to allow 80% bypass operation of the STG. 
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6.2.5.8 Meteorological Measurement Station(s) 

The Bidder shall provide, install and operate a least two (2) meteorological stations at the Site to 

measure the solar irradiation including Direct Normal Irradiation (DNI), Global Horizontal Irradiation 

(GHI), Diffuse Horizontal Irradiation (DHI) as well as ambient weather conditions including at least the 

ambient dry bulb temperature, ambient pressure, humidity, precipitation, wind speed at 10m hight and 

wind direction and soiling. In case of CSP CR technology, the measurements shall include measure-

ment of the visibility and sunshape. 

 

The meteorological measurement stations shall be compatible with the SCADA system and shall be 

able to measure data with a scan rate higher or equal to 1Hz. The data shall be stored at each 10 

seconds, sorted  and shared each 1 minute and 15 minutes. All parameters shall be transferred from 

stations to SCADA system in real time. The collected data shall be averaged to 1 min values for stor-

age and data processing. 

 

6.2.5.9 Waste water systems 

In general, the waste water processing shall be designed as a zero liquid discharge system i.e. there 

shall be no liquid discharge off-site. In particular, waste waters including oily water and any water 

streams that are likely to be contaminated by chemicals, shall be treated according to their origin for 

neutralization and/or detoxification before disposing them. Environmental standards as described in 

section 6.1.14 shall be complied accordingly. 

 

6.2.5.10 Heating, ventilation and air conditioning (HVAC) systems 

The Bidder shall make himself fully aware of the severe climate conditions at the Site. HVAC shall be 

implemented considering the climatic conditions at the Site in all spaces and rooms including tempo-

rary buildings such as the SCA/heliostat assembly building (if required). HVAC shall considering staff 

and equipment requirements according to best industry practices and environmental requirements for 

staff comfort, as well as safe and efficient operation of equipment and systems.  

 

HVAC systems, including housings and enclosures for electrical or control equipment, shall consider 

dust/sand control. 

 

6.2.6 Electrical requirements 

6.2.6.1 Electrical system configuration 

The CSP Plant’s connection to auxiliaries and to the [X] Substation shall consider the following: 

 

 [TENTATIVE SINGLE LINE INCLUDING GRID CONNECTION AND AUXILIARIES TO BE IN-

CORPORATED IN Part 3 Annexes to MFS]; 

 [LOCATION OF THE SUBSTATION TO BE INCORPORATED IN Part 3 Annexes to MFS]; 

 [ASSIGNED CORRIDORS FOR CONNECTION TO SUBSTATION (IF APPLICABLE) TO BE IN-

CORPORATED IN Part 3 Annexes to MFS] 

 

Kommentar [JSZ57]: FOR A DE-
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6.2.6.2 Voltage levels 

The Bidder shall consider the requirements in the latest edition of the Libyan VRE Grid Code as indi-

cated in section 6.1.9.  

 

The following voltage levels shall be used in the Project: 

 

Subject Voltage Start point/neutral treatment 

Grid connection voltage [X]  
 

[X] 

Generator voltage**  [X] 
 

** 

Power distribution system - HV [X]  
 

[X] 

Power distribution system - MV [X]  
 

[X] 

Power distribution system – LV 415/240 V  (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

UPS 415/240 V (+/-10%),  
50 Hz (+/-0.5%), 

3-phase, + N + PE or  
 

240 V (+/-10%),  
50 Hz (+/-0.5%), 

1-phase, + N + PE 

 solidly grounded 

DC control voltage*** 220 VDC or 125 VDC or 110 
VDC  (+/-10%) 

 ungrounded 

Lighting and small power distribution 415/240 V (+/-10%), 50 Hz, 
3-phase, + N + PE 

 solidly grounded 

** Information to be completed by Bidder according to manufacturer standards 

*** Same control voltage level for the complete CSP Plant 

 

6.2.6.3 Electrical equipment installation conditions 

The electrical equipment shall be designed in accordance with the ambient conditions in section 6.1.3. 

 

All equipment and materials provided for outdoor installation shall be resistant against the prevailing 

climatic conditions including sand, sand storms, water, dust and strong sun irradiation. Unless other-

wise specified, equipment enclosure classes shall be as follows: 

 

 Dry type or hermetically sealed oil type transformers shall be located in transformer housings with 

degree of protection of minimum IP42 and shall be located indoors in the WTG prefabricated trans-

former station; 

 The mechanical protection class of all MV and LV switchgears as well as of all control and protec-

tion panels shall be minimum IP42.  

 DC rectifiers and inverters (UPS) shall be minimum IP42; 

 Electric motors shall be of minimum protection class IP55; 

 Outdoor installed equipment shall be minimum   IP55W and shall be provided with sunshades; and 

 Equipment installed in non-air conditioned rooms and/or areas shall be minimum IP55. 

 

Kommentar [STR58]: FOR A DE-
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6.2.6.4 switchgears 

All switchgear shall be of metal-clad compartmented design for indoor installation. 

 

 MV Switchgear (if applicable): 

– The MV switchgear shall be designed for a nominal voltage of [X] kV (according IEC 60038), to 

be internal arc certified IAC A-FL or A-FLR according IEC 62271-200 Annex A, to withstand a 

short-circuit current of minimum 20% higher than required by calculations for a duration of three 

(3) seconds; 

– For MV switchgear a minimum loss of service continuity of category LSC2B-PM according to 

IEC 62271-200 is required; and 

– The MV switchgear shall be of withdrawable type and metal-clad design for indoor installation. 

The cubicles shall be provided with a single busbar system and circuit-breakers. All circuit 

breakers shall be of vacuum or SF6 type. 

 

LV Switchgear (if applicable): 

– The LV switchgear shall be designed for a nominal voltage of 415/240 V (according IEC 60038) 

and to withstand a short – circuit current of minimum 50 kA for a duration of 1 second; 

– All LV main switchgear shall be of the withdrawable type Form 3b for outgoing feeders and form 

4a for incomers (according IEC 61439-2). DC and safe AC distributions may be of fixed installed 

type Form 2b according IEC 61439-2; 

– The LV main switchgear shall be sectionalized, fed by 2 x 100% transformers and equipped 

with automatic transfer systems; 

– Each LV panel shall be equipped with 20% spare feeders. All sub-distributions shall be provided 

with two infeeds with automatic or manual change over systems; and 

– The LV network shall be either of TN-S (separate PE and N conductors) or of the TN-C-S type 

with combined PE&N conductor (TN-C) from transformer to the main distribution, but separate 

PE and N conductors in the distribution and all connected consumers (TN-S). 

 

6.2.6.5 Fault monitoring and disturbance recording system (FMS) 

The FMS shall cover the entire CSP Plant electrical system items including: 

 

 Generator, generator step up transformer and unit auxiliary transformer; 

 All HV/MV switchgear feeders except motor feeders (motor feeders shall be monitored via the 

DCMS); 

 Incomers and couplers of all main LV switchgears; and 

 All HV/MV switchgear bays that are connected to the CSP Plant. 

 

Using of the fault memory (minimum 3 minutes before and 3 minutes after the event) of the digital pro-

tection relays with a common evaluation/engineering workstation in the central control building with 

adequate evaluation software will also be accepted. All protection relays shall be connected to the 

evaluation / engineering workstation and shall be synchronized with the master clock system; and 

 

A master-clock system shall be provided with an interconnection to GPS. 
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6.2.6.6 Electrical generator  

The electrical generator shall fulfil the following requirements: 

 

 The electrical generator shall comply with the requirements of the Libyan VRE Grid Code 

 The rated value shall match the output of the connected steam turbine; 

 The electrical generator and related cooling system shall be designed to maintain internal heating 

within insulation class B limits throughout the entire operational range and throughout the ranges of 

ambient temperatures. However, the insulation shall be class F or higher; 

 They shall be closed air cooled type; and 

 The protection degree shall consider the meteorological conditions at site and shall have as mini-

mum a protection degree of IP55. 

 

The power converter(s) shall be equipped with an on-load disconnector and a power contactor at the 

power input of the converter (generator side), power factor control and full regenerative four quadrant 

control capability.  

 

6.2.6.7 Synchronization 

Synchronization shall be done automatically. 

 

6.2.6.8 Protection 

The types of required protection is to be investigated in detail engineering phase as the protection re-

quirement changes in accordance with the project. Digital protection equipment shall be provided for: 

 

 Generator protection; 

 Transformer protection; 

 HV switchgear protection; 

 MV switchgear protection; 

 LV switchgear protection (air circuit-breaker /Vacuum Circuit Breaker incomers and couplers);  

 MV motors and large LV motors (≥ 132 kW); and 

 Protection of fibre optic cables; 

 

6.2.6.9 Transformers 

The following particular requirements for the transformers shall be considered by Bidder: 

 

 As a rule, all transformers and their accessories must be designed for indoor installation. All com-

ponent and accessory parts must be constructed using carefully selected materials and be of ap-

propriate design to last over the term of the PPA;  

 The step up transformer shall be designed to be able to transmit the maximum output of the CSP 

Plant at all possible ambient temperatures. Bidder shall provide with its proposal a diagram show-

ing the capacities of the STG, converter and step-up transformer versus the ambient temperature 

from 0°C to 55°C (see section 8.5 of this MFS); 

 The transformers shall be either with ONAN or with ONAF type of cooling depending on the condi-

tions of the Site; 

 If hermetically sealed or sealed-tank design (maintenance free) transformers are offered and or-

Kommentar [JSZ60]: FOR A DE-
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dered, the tank supervision/protection shall be adapted to sealed-tank conditions; 

 For the oil type transformers installed outdoors the following temperature rises shall not be ex-

ceeded: 

– Top oil temperature 40 K 

– Average winding temperature:  45 K 

– Winding hot spot: 58 K 

 For the dry type transformers with class F insulation the temperature rise defined according to 

class B (IEC 60076-11 and design temperatures in section 6.1.3) shall not be exceeded. 

 

6.2.6.10 Power and control cables 

 All cables shall enter electrical enclosures, panels, cubicles, distribution boxes and the like from be-

low; 

 All cables that are directly buried shall be armoured; 

 The electrical power and control cabling between [X] CSP Plant to [X] Substation includes all nec-

essary pulling. dressing, lugging , taping, splicing and terminations; 

 All underground cables ways shall be marked clearly in a way suitable to the site conditions; 

 All cables shall be Cross-linked Polyethylene (XLPE) insulated and flame retardant; 

 All cables outdoors shall be UV resistant;  

 All the control cables shall have copper conductors; and 

 All the power cables shall have either aluminium or copper conductors. Prior check shall be per-

formed before considering either copper or aluminium.  

 

6.2.6.11 Motors 

Electric motors shall be of minimum protection class IP55 , shall be designed for class F insulation and 

shall be operated with class B temperature rise. 

 

6.2.6.12 Control power supply 

The Bidder shall propose for control power supply 1 x 100% battery and 1 x 100% charger, as well as 

DC distributions and 1 x 100% UPS/Safe AC as required. 

 

6.2.6.13 Lighting 

 Location of the lighting and small power equipment shall be reviewed at site before installation so 

that satisfactory coordination with walkways, streets, fences, service room, gates, crossings, en-

tries, cable ways and other installations can be assured; 

 The lighting systems are to be classified in normal lighting fed from normal supply and emergency 

lighting fed from safe AC supply (UPS). While normal lighting shall provide desired illumination lev-

els in the various indoor and outdoor areas and roads, emergency lighting shall be activated in 

case of failure of normal lighting to provide sufficient illumination to allow safe movement of per-

sonnel;  

 Each lighting circuit is meant to serve a varying number of luminaries and is controlled by local 

room light switches. External lighting shall be automatically controlled by photocells which switch a 

number of relays or contactors in these circuits; and 

 Beside normal and emergency lighting also aviation safety markers and lights according to the re-

quirements of the national aviation safety agency shall be provided in case of CSP CR technology. 

Kommentar [JSZ61]: GECOL to con-
firm protection requirement 
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6.2.6.14 Earthing and lightning protection system 

 The earthing and lightning protection system shall be designed according to IEC, VDE, BS or IEEE 

standards; 

 For earthing, protective earthing, functional earthing, potential equalization and lightning protection-

potential equalization, one common system shall be established; and 

 After installation of the earthing and lightning protection system measurement of earth resistance 

and other safety features of the earthing design shall be carried out. An earthing resistance of ≤ 0.1 

Ω has to be achieved.  Detailed procedures as per relevant standards shall be provided. 

 

6.2.6.15 Fire alarm system 

The design and installation of the fire protection and alarming systems shall be in accordance with an 

international recognized standard, preferably the relevant NFPA-Codes and Standards (approved by 

the corresponding Libyan authority). The fire detection and alarm system shall be connected to the 

main alarm communication panel to the Libyan fire brigades if required. 

 

6.2.7 I&C requirements 

This specification does not relieve the Bidder of his responsibility for the basic design and execution of 

the instrumentation and control system. The rules of good engineering practice and the relevant ap-

proved standards and regulations shall be observed. The following I&C requirements shall be taken in-

to consideration by Bidder: 

 

No single I&C failure shall: 

 

 Cause any danger to personnel and CSP Plant; 

 Invalidate protection by inhibiting a trip; 

 Shut down more than one major CSP Plant item; 

 Simultaneously trip a CSP Plant item and invalidate its auto-change-over; and 

 Affect more than one control area. 

 

The DCMS shall have a high level of availability and reliability as required to preserve security of pro-

duction. It shall employ redundancy of hardware and facilities at the supervisory and HMI levels and 

must be unitized at the automation level to match the mechanical CSP Plant redundancy. 

 

A consistent instrumentation and control philosophy shall apply throughout the CSP Plant and shall be 

implemented in terms of a range of equipment exhibiting a minimum diversity of type and manufac-

ture. The objective shall be to standardize all measurement and control equipment throughout the 

CSP Plant in order to rationalize operation, maintenance and reduce spares holding. 

 

As a general rule, measuring points and measuring equipment for interlocking and protection purpos-

es shall be separate and not combined with measuring equipment for monitoring or automatic control 

equipment, except for cases when 2 out of 3 voting is used. 

 

Kommentar [JSZ62]: GECOL needs to 
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The instrumentation and control equipment shall have high electro-magnetic and radio frequency inter-

ference immunity and shall not be affected by portable radio transmitters operated in the vicinity of the 

equipment. Any limitations shall be stated in the Technical Proposal. 

 

All I&C equipment shall have enclosure classification not less than IP 54 according to EN 60529 when 

mounted in an enclosed building and IP 65 for mounting outdoors. Control cubicles installed in air-

conditioned rooms shall be at least IP 42. 

 

Sunshades shall be provided for all cubicles located outdoor. Furthermore, all cubicles shall be ade-

quately ventilated or air-conditioned, if necessary for operability. 

 

6.2.7.1 Digital Control and Monitoring System (DCMS) / Supervisory Control and Data Acqui-

sition (SCADA) 

 General 

 

– Reference is made to Annex [X] of Part 3 of the RfP; 

– The DCMS shall achieve all functions of data acquisition, open loop control, closed loop control, 

automatic operation, manual operation, alarm signalling, sequential event recording and man-

agement reporting; 

– The design of the DCMS shall conform to the state-of-the-art and shall already have been prov-

en in at least one (1) other similar CSP Plant for more than two (2) years. Only high quality sys-

tems from reputable suppliers preferably with established local back-up for maintenance and af-

ter-sales technical and spares supports shall be offered. For the system offered, a guarantee 

shall be given that spare parts will still be available at least fifteen (15) years after commission-

ing of the CSP Plant, and that pin-compatibility of modules shall be maintained over this period. 

– The DCMS shall be suitable for faultless and safe control and supervision during all operating 

conditions with high availability. In order to obtain a high availability of the CSP Plant, the con-

trol system also requires a high availability. This shall be achieved by using a redundant, re-

spectively single fault tolerant design for the centralized components such as data bus, control 

processors, operator control stations, power supply, etc. The safeguarding of vital equipment 

shall be performed as an integrated part of the DCMS system. 

– Important sensors, which might affect the CSP Plant availability in case of malfunction, shall be 

provided in a redundant configuration (i.e. 2 out of 2 voting for control functions and 2 out of 3 

voting for protection functions);  

– All relevant data for the operation of the CSP Plant have to be transferred to the DCMS and vice 

versa. 

– System configuration shall be simple and flexible with regard to re-configuration of loop connec-

tion and display formats to suit changes in operational requirements. System software security, 

including data base configuration, controller loop tuning parameters shall be accessible by 

password; and 

– All systems shall require minimum maintenance, and shall have comprehensive self-checking 

and self-diagnostic capabilities including self-test failure alarms. 

 

 Signal input and output processing 

 

– Dedicated hardware modules for input and output signal conditioning shall be provided. The 

process I/O shall be able to accept signals from conventionally available signal sources. (binary 
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signals, analog 4 - 20 mA signals); and 

– Redundant signals from or to redundant control equipment shall not be connected to the same 

input or output card and preferably using a different rack. 

 

 Analogue I/O 

 

– For the analogue inputs the system software shall check for signal integrity and if the input sig-

nal exceeds ± 5% of the specified range the measurement shall be declared invalid. Analogue 

input modules shall also provide the power supply for the field transmitters; and 

– Analogue inputs shall contain over range protection circuits to protect the equipment from 

ground faults or high voltage either in common or normal mode. Ground fault detection alarm 

shall be provided.  

 

 Binary I/O 

 

– The binary input modules shall be provided for 24 V DC. Sense voltage to field contacts and in-

put for proximity switches shall be provided by the DCMS; and 

– The system shall have the capability to provide faster scan rates for selected digital points (SOE 

- Sequence of Event Recording); a scan rate of 10 milliseconds per point or better shall be pos-

sible. The scan rate for SOE of electrical signals shall be 1 millisecond. 

 

 Controls 

 

– Special precautions shall be taken to provide maximum reliability for "Vital" control loops whose 

failure could result in a CSP Plant shut down or threaten human life. These measures can be 

implemented as a redundant process interface, or using 2 out of 3 voting; 

– Automatic shut-down or safety procedures shall be considered if alarms are ignored for a prede-

fined time period; 

 

 Data highway communication 

 

– The controller modules shall communicate with the workstations (installed e.g. in control room) 

and with each other through a data highway. The data highway shall be coaxial or fiber optic 

cable. Extension of the data highway shall be possible; and 

– Operation of the single fault tolerant bus system shall be such that one failure of the highway 

shall not affect the operation of the CSP Plant. Under no circumstances shall one single failure 

lead to an outage of the complete data system. 

 

6.2.7.2 Human Machine Interface (HMI) 

 I&C systems shall be designed in such a way that the complete CSP Plant can be controlled from 

the control room by the operator and through the HMI; 

 The operator station in the control room with windows technique shall allow operating and monitor-

ing of the complete CSP Plant; 

 It shall be possible to display the Plant measured Plant performance data with corresponding 

graphic displays, electrical single line schematics, group displays, etc., all with dynamically updated 

process parameters on the Video Display Units (VDU). The system shall be able to create and to 

show displays like 
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– Overview display and process graphic displays; 

– Alarm display; 

– Trend display (real time and historical trends); as well as 

– Logging Reports. 

 Graphic on-screen displays shall include mimics on various portions of the CSP Plant topology 

such as Solar Field, TES, power block, STG systems and controllers, etc. as appropriate for infor-

mation overviews; 

 All necessary information concerning process behaviour, control instrument and controller integrity 

for modulating control, sequential control and alarm function shall be immediately available at the 

operator station; 

 Abnormal operating conditions and events have to be displayed. Under operation control, it shall be 

possible to print all or selected alarms on demand.  

 Alarms shall include recommendations for immediate actions and have correct references to O&M 

documentation, so alarms will support corrective O&M activities at a maximum of efficiency; 

 The engineer's consoles shall allow system configuration, graphics development, report genera-

tion, system self-documentation functions, system monitoring functions (which show the result of 

self-diagnostic tests), system database load/save, diagnostics and failure analyses, reports, etc. In 

addition, it shall be possible to tune controllers, change limit set-points, view all loop variables, con-

figure control systems, add and delete alarms. 

 

6.2.7.3 Cyber security 

The CSP Plant control systems are critical for CSP Plant safety and operation. If degraded or sabo-

taged, they put people, environment and assets at risk. The requirements to security are therefore 

high: 

 

 To ensure availability, confidentiality and integrity at least the following points shall be taken into 

account: 

– Have measures to protect itself from unauthorized access from external systems including the 

corporate office data network; 

– Have measures that enable secure remote operation according to process requirements; and 

– Have measures for disaster recovery. 

 The measures shall be based on applicable international standards like ISO 27001, IEC 62443 and 

ISA S99. 

 

6.2.7.4 External data communication 

 Interfaces for serial data communication shall be enabled for utilizing international standardized da-

ta transmission protocols (e.g. IEC 60870-5-101, IEC 60870-5-104, IEC 60870-5-102, IEC 61850, 

etc.) to communicate with e.g. GECOL/NCC; 

 Not less than 10% of the Interface equipment at each Interface installed shall be provided as ex-

cess capacity in order to allow for an additional 10% of signals without the need for additional Inter-

face equipment; 

 All telemetry signals for GECOL/NCC shall be brought to a telemetry interfacet, consisting of a 

suitable interface device to be supplied by Bidder. The communication protocol to be provided will 

be determined by GECOL/NCC. The equipment shall be located in a GECOL communications 

room forming part of the [X] Substation; 

 The signals as given in Annex [X] of Part 3 of this RfP shall be an estimate for GECOL signal ex-
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change and therefore tentative only. Set point commands for Automatic Generation Control (AGC) 

and remote start/stop from NCC shall be considered. Final signals shall meet requirements of 

GECOL; 

 SCADA links shall be provided by GECOL/NCC for data transmission. The information to be ex-

changed between the CSP Plant and GECOL/NCC can be classified into different categories like 

information relating to electrical situation (telemeasuring of power, energy, voltage, current and fre-

quency) and relating to telesignalling (faults, alarms, position indications) or reciprocal type com-

munications (general network and private network telephone); and 

 The Interface coordination has to be carried out by Bidder. 

 

6.2.7.5 Metering requirements 

The metering equipment i.e. settlement metering shall be provided by GECOL and located at the con-

nection point on the switchyard of the [X] Substation. All losses up to the settlement metering are re-

sponsibility of the Bidder. 

 

6.2.7.6 Communication equipment 

The Bidder shall provide a telephone system based on internet protocol (IP-PABX) for voice and data 

with telephones installed in all relevant locations or buildings of the CSP Plant according with the O&M 

requirements in the Technical Proposal. 

 

6.2.8 Civil requirements 

The following are the minimum civil requirements that the Bidder shall take into account for its Bid: 

 

 The Bidder shall perform its own soil and geotechnical investigations that shall be sufficient to en-

sure that all foundations are most suitable and safe and are properly designed for soil conditions of 

the Site and underground water conditions. This is notwithstanding the information provided in this 

RfP; and 

 All construction activities shall occur within the Site boundary limits with the exception of those re-

lated to the CSP Plant electrical interconnection to the [X] Substation, construction power supply, 

telecommunications, CSP Plant access road interconnection and water connection. 

 

6.2.8.1 Temporary site installations 

 All temporary site installations shall be located either within the Site or within the Laydown Areas. 

The temporary installations include, labour camps, offices and car parking for GECOL/REAOL’s 

representative and for the EPC Contractor and its subcontractors, workshop facilities, laydown are-

as, SCA/heliostat assembly hall among others as required for the construction up to COD of the 

Project. The Bidder is requested to review the local requirements which might include restrictions 

for allocation of areas for worker camps;  

 On achievement of COD, all temporary installations shall be removed and demobilized leaving the 

occupied location clean and clear of debris or pollution;  

 The Bidder may propose to use the SCA/heliostat assembly hall as spare part hall or similar upon 

completion of the Solar Field installations. 

 The Project Company is responsible to keep the Site and Laydown Areas clean and organized ac-

cording to the HSE Plan; and 
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 In general, the Laydown Area is available for temporary site installations and laydown required dur-

ing the construction phase. All such usage of the area is subject to GECOL/REAOL requirements.  

 

6.2.8.2 General levelling and grading 

Any debris, surplus or unsuitable material shall be removed from the site. Soft or unstable subsoil are-

as shall be excavated down to firm subsoil and shall be replaced with well compacted suitable import-

ed fill material if necessary. Compaction of fill material shall be in layers of not more than 250 mm and 

shall be compacted to acceptable standard. 

 

6.2.8.3 Roads, loading capacities and clearances 

 The Bidder shall take into consideration the loading capacities and clearances of existing bridges 

and connecting roads when carrying out transportation from the ports or from other places to the 

site and vice-versa; 

 Roads, accesses, crane areas/platforms and parking areas on the Site shall be designed and con-

structed of sufficient width and for maximum likely loads and follow the specifications set out by the 

STG manufacturer and for other heavy equipment; 

 The Interface(s) with the public roads shall be located and built in such a way that restrictions in 

traffic during construction, operation and maintenance are minimized. A detailed description of the 

Project Roads’ interfaces including coordinates, sectional drawings and routings is to be provided 

with the Bid; and 

 Internal roads for common and frequent use shall be designed of sufficient width and load. 

 

6.2.8.4 Main service building 

 The service building shall accommodate the control rooms, service rooms and offices as required. 

The service rooms for the O&M functions shall accommodate all the necessary machines, equip-

ment, spare parts and consumables that are necessary for the smooth operation and maintenance 

of the CSP Plant. Indoor and outdoor storage as necessary shall be provided. The design of the 

building and assumed loadings shall meet the relevant international standards. Access and cov-

ered parking for the associated personnel shall be provided; 

 The storage shall be sized such that all spare parts required for the CSP Plant can be stored if re-

quired. The building shall be equipped with craneage and lifting devices for the heaviest parts to be 

handled as required; and 

 The building shall house at least the following rooms and facilities: 

– Control rooms and offices; 

– Service rooms; 

– Store room for big tools and spare parts; 

– Store room for small tools and spare parts; 

– Sanitary rooms; and 

– Locker rooms. 

 

6.2.8.5 Water systems 

 The Bidder shall provide all foundations and carry out all necessary civil works for the required wa-

ter systems, including water treatment facilities, tanks, pumps, piping works and other related 

equipment.  
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 The aspects of corrosion protection of concrete and steel surfaces shall be taken care of on the 

basis of the requirements specified in section 6.1.13 of this MFS; 

 The treated waste water drainage system to be installed in the CSP Plant shall carry the maximum 

likely discharge from CSP Plant; and  

 All materials and pipes used for the system shall be fit for the purpose and shall be adequate for 

the maximum flows expected. Lifting stations shall be provided where necessary. 
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7. Technical Documentation and Information 

GECOL/REAOL reserves the right to request from Project Company additional information, drawings, 

documents, etc. as may be reasonable and required for proper understanding and definition of the de-

sign and engineering of the CSP Plant. 

 

The Successful Bidder, shall provide four (4) copies of all drawings and documentation to be submit-

ted by him, together with an electronic copy (pdf format and AutoCAD format), which in the case of a 

final submittal of any document shall be editable, except as may be otherwise required by the provi-

sions of this MFS or as may be otherwise reasonably required by GECOL/REAOL. 

 

7.1 Technical Information to be provided with Bid 

The Bidder must complete all data sheets and forms contained in in this MFS section 8. The technical 

data sheets should be supplemented by additional descriptions, explanations, drawings and all other 

information necessary and in compliance with the MFS requirements for a clear understanding of the 

Bid to enable undertaking the necessary assessment, evaluation and verification of the technical and 

performance features of the Bid. Formsheet [X] (Performance Guarantees) and Formsheet [X] (Design 

and Operational Data) shall be submitted electronically (xls-file) with the Bid. 

 

The Bid shall include the technical information described within this section. The Bidder is requested 

to complete Formsheet [X] (Information to be provided with Technical Proposal) in section 8 of this 

MFS to enable a proper checking of the responsiveness of the Bid. The Bidder is to submit with his 

Bid in a separate folder documents, descriptions, drawings, datasheets etc. according the Bid submis-

sion requirements as specified in Part 1 of this RfP. For details of the technical information to be pro-

vided with the Bid, reference is made to Bid Formsheet [X] (Information to be provided with Technical 

Proposal) in section 8 of this MFS. 

 

The Bidder shall provide the performance model in hard and softcopy accompanied by a detailed de-

scription, technical input data, user manual and supporting documentation. The Buyer and the Bidder 

shall agree on the performance model to be considered for final acceptance and provisional ac-

ceptance testing and be part of the PPA contract. The performance model shall be fixed and not be 

amended at a later stage. 

 

The Successful Bidder will also be required to provide the supplemental documentation specified in 

sections  7.2 to 7.5 of this MFS relating to the design and construction of the CSP Plant by the dates 

specified therein. 

 

Any deviation from the technical requirements or instructions of the RfP shall be clearly indicated and 

explained by the Bidder in accordance with Formsheet [X] (Declared Deviations) in section 8.4 of this 

MFS. Deviations and/or clarifications not listed in Formsheet [X], will not be considered.  
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7.2 Documentation to be submitted after Execution of PPA and 
Closing Date 

The Project Company shall submit to GECOL/REAOL the following documents as scheduled below or, 

if not specified, as and when required in due time prior Closing Date: 

 

 Monthly progress reports - by no later than one (1) week after the last day of each month com-

mencing on the Effective Date; 

 Supplementary technical information as required in addition to the agreed CSP Plant descriptions, 

design and technical data in the Bid; 

 Drawings and documents required for permitting, certifying and/or licensing of the CSP Plant, and 

copies of all correspondence exchanged between Project Company and competent authorities hav-

ing jurisdiction over same; 

 Updated SLDs; 

 List of applied Codes and Standards; 

 System description of the main systems; 

 General arrangement and layout drawings; 

 Arrangement and layout drawings of any offsite facilities; 

 Underground piping, ducts and cable arrangement drawings (mechanical, I&C, electrical and civil); 

 Updated time schedule relating to the CSP Plant including  

– Design and engineering work;  

– Order dates and time of delivery of Main Equipment and Systems of the CSP Plant and related 

systems; 

– Site surveys; 

– Site preparation; 

– Inspections and Factory Acceptance Tests for Main Equipment and Systems; 

– Civil/structural works; 

– Erection and installation; 

– Commissioning and start-up; and 

– Functional and acceptance tests. 

 Reliability and Performance Tests according to requirements  in section 6.1.8 of this MFS; 

 First issue of the long-term training program according section 6.1.16 of this MFS for approval; 

 ESIA according to section 6.1.14 of this MFS as well as all relevant procedures and monitoring ac-

tivities directly after completion; and 

 Consents, licenses and approvals as required for Financial Close.  

 

 

7.3 Documentation to be submitted after Closing Date 

The Project Company shall deliver to GECOL/REAOL the following documentation and information by 

the dates set forth in the following or, if not specified, as and when each such document is required: 

 

 Copies of all applications submitted by the Project Company to the relevant competent authorities 

for the governmental authorization or otherwise required under applicable laws, to commence the 

construction of the CSP Plant, together with copies of all supporting documentation submitted 

therewith within two (2) months after the Closing Date; 
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 Project documents (data sheets, specifications, piping and instrumentations (P&IDs), drawings) for 

major systems and components; 

 Electrical system studies executed by the Project Company to demonstrate that the CSP Plant will 

perform according to the requirements specified in this MFS, in the Libyan VRE Grid Code and all 

associated agreements, and that there is or will be no negative impact on the operation of the 

transmission system.  

 Transformer sizing calculations; 

 Detailed electrical SLDs and layouts; 

 Cable Schedule; 

 Layout drawings of all transformers; 

 Layout drawings of all HV, MV and main LV switchgear; 

 Monthly status reports - by no later than ten (10) days after the last day of each month; 

 Any revision of the Project Implementation Schedule by no later than seven (7) days after such re-

visions; 

 Copies of reports of all management or other meetings held between Project Company and EPC 

Contractor; 

 Preliminary commissioning program with start-up test and acceptance tests as specified in section 

6.1.8 of this MFS; and 

 The description and specifications of the electric protective devices to be incorporated in the CSP 

Plant in order to protect the transmission systems for review and approval of GECOL/REAOL; 

 

7.4 Documentation to be submitted prior to Construction 

The following documents shall be submitted prior to CSP Plant construction: 

 

 Building permit issued to the Project Company together with the approvals relating to the construc-

tion of the CSP Plant within six (6) months after the Closing Date or such earlier date as may be 

required; and 

 At least thirty (30) days prior to the start of construction at the Site, evidence demonstrating that 

Project Company has obtained from all other competent authorities having jurisdiction all material 

approvals required to commence construction of the CSP Plant or that Project Company has taken 

all steps within its control to apply for and to obtain such approvals not yet obtained as of such 

date. 

 

The Project Company shall deliver to GECOL/REAOL after Closing Date all requested documents, da-

ta, drawings, lists and calculations related to the technical requirements to connect the CSP Plant to 

the Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 

 

 

7.5 Documentation to be submitted during Construction 

The following documents shall be submitted during construction: 

 

 Final Reliability and Performance Test procedures according to the requirements in section 6.1.8 of 

this MFS; 

 No later than thirty (30) days prior to the SCOD, evidence that the Project Company has obtained 
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(from the competent authorities having jurisdiction), all material permits, licenses, approvals and 

other governmental authorizations required for the operation of the CSP Plant, in accordance with 

the provisions of the PPA; 

 Final version of long term training programme according to section 6.1.16; 

 A copy of the Connection Agreement entered into between GECOL or the applicable governmental 

institution in Libya and the Project Company pursuant to the requirements of the Libyan VRE Grid 

Code, by not later than the date specified for execution of same in the Libyan VRE Grid Code or in 

the generation license issued to the Project Company pursuant to the provisions thereof, as the 

case may be; 

 Preliminary workshop and site test reports in due time after issuance thereof, but not later than the 

PCOD of the CSP Plant;  

 The Project Company shall submit to GECOL/REAOL drawings, diagrams, graphs, curves, calcula-

tions, schedules for information in relationship to the CSP Plant. The quality of all documents sub-

mitted shall conform to acceptable international practice; and 

 Final documentation related to interfaces according to section 4 of this MFS. 

 

The Project Company shall deliver to GECOL/REAOL during construction all requested documents, 

data, drawings, lists and calculations related to the technical requirements to connect the CSP Plant to 

the Grid for GECOL/REAOL approval by the dates in Formsheet [X] of this RfP. 
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8. Formsheets 

8.1 Formsheet [X] Performance Guarantees 

8.1.1 Plant Performance Guarantees 

 

Minimum Performance Guarantees Value Units 

CSP Plant Net Electricity Output at 100% MCR at the 
Delivery Point.  

  MWe 

CSP Plant Net Electricity Output at Delivery Point dur-
ing seven (7) consecutive days. 

  MWh 

Net Rankine Cycle Efficiency at 100% MCR   % 

Net Rankine Cycle Efficiency at 50% MCR   % 

Solar Field net thermal energy output at RSC   MWth 

Solar Field Efficiency at RSC   % 

Thermal Energy Storage Efficiency   % 

Maximum auxiliary electricity consumption of the CSP 
Plant during electricity production  

  MWe 

 

 

8.1.2 Annual Guarantees  

 

Year Permitted 
downtimes

* 

[hours] 

Unpermitted 
downtimes* 

[hours] 

Plant Availability 
[%] 

Annual Net Elec-
tricity Output 

[GWh/a] 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

Kommentar [JSZ77]: Shift to Part 4 
Formsheets  for the PSP RE Procure-
ment documents 

Kommentar [JSZ78]: FOR A DE-
FINED PROJECT - FINANCIAL: 
 
Verify with financial advisor. 



- 56 - 

 

Standard PSP Documents – CSP Power Projects 

Part 2 – Minimum Functional Specification  
 

Year Permitted 
downtimes

* 

[hours] 

Unpermitted 
downtimes* 

[hours] 

Plant Availability 
[%] 

Annual Net Elec-
tricity Output 

[GWh/a] 

14     

15     

16     

17     

18     

19     

20     

21     

22     

23     

24     

25     

*Refer to section Fehler! Verweisquelle konnte nicht gefunden werden. Fehler! Verweisquelle 

konnte nicht gefunden werden. for details on permitted and unpermitted downtimes 

 

8.1.3 Plant Consumption Guarantees 

 

Value Value Unit 

Maximum annual auxiliary electricity consumption  MWe 

Maximum annual water consumption  m3/a 

Maximum annual fuel consumption  MWhth/a 

 

8.1.4 Guaranteed Plant Emissions 

Guarantee Value Values Unit 

Maximum Guaranteed Noise Emission of the Plant 
at 100% MCR at the site boundary 

 dB 

Maximum CO Plant Emissions (as applicable)  mg/m3* 

Maximum NOx (expressed as NO2) Plant Emissions 
(as applicable) 

 mg/m3* 

Maximum SOx (expressed as SO2) Plant Emissions 
(as applicable) 

 mg/m3* 

Maximum Particulates (PM10) Plant Emissions (as 
applicable) 

 mg/m3* 

Maximum CO2 Plant Emissions (as applicable)  mg/m3 

* Average one (1) hour 
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8.2 Formsheet [X] – Design and operational data 

Data Unit Value 

8.2.1 Design conditions 

Total gross capacity (STG) MWe  

Total net capacity at Delivery Point MWe  

Auxiliary power consumption MWe  

Auxiliary power consumption %  

Rated cycle conversion efficiency %  

Total water consumption at design m
3
/hr  

Total thermal capacity of the CSP Solar Field MWth  

8.2.2 Main performance data (based on TMY) %  

(for year 1 according to Formsheet [X] – [X] and Formsheet [X] – Performance Guaran-

tees) 

  

Net Annual Electricity Yield of CSP Plant at the Delivery Point MWh/a Formsheet 

[X] – [X] 

Gross Annual Electricity Yield (AEY) of CSP Plant at the Delivery Point MWh/a Formsheet 

[X] – [X] 

Annual net capacity factor %  

Annual auxiliary power consumption MWh/a  

Annual peak auxiliary power consumption MWe  

Annual total water consumptions m
3
/a  

Annual peak water consumption m
3
/hr  

Annual wastewater discharge  m
3
/a  

Annual peak wastewater discharge  m
3
/hr  

Annual fuel consumption (if applicable) MWth/a  

Annual peak fuel consumption (if applicable) MWth  

Annual Plant availability  % 

for year 1 
according to 
Formsheet 
[X] – Per-
formance 
Guarantees 

Annual Solar Field availability  %  

Planned outage duration Hours/a  

Annual degradation %  

Design lifetime (minimum for the term of the PPA) years  

   

8.2.3 CSP Plant technical design data 

8.2.3.1 CSP Solar Field (PT Technology)   

General    

Total Solar Field Effective Aperture Area m
2
  

Solar Multiple -  

Solar Field Inlet / Outlet Temperature °C  

HTF Freeze Protection Temperature °C  
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Data Unit Value 

Solar Field Configuration/ Number of Subfields -  

Collector Tilt degrees  

Collector Azimuth degrees  

Solar Collector Assembly (SCA)    

SCA Manufacturer / Model -  

SCA Length m  

SCA Width m  

SCA  Aperture Area m²  

SCA Solar Effective Aperture Area m²  

Average Surface-to-Focus Path Length m  

SCA Quantity per Loop / Total for Project -  

SCA Optical Efficiency at relevant wind speeds, wind normal to the SCA % at m/s  

SCA Maximum Wind Speed for Survival /Operation / Stowed m/s  

SCA Loop Pressure Drop at Design Point mbar  

SCA Structure Material (i.e. ASTM class and coating) -  

SCA Drive / Actuator    

Drive Type (Hydraulic vs. Geared Motor) -  

Drive Manufacturer / Model -  

Hydraulic Fuid (if applicable) -  

Drive Motor Characteristics (Rated Power, Voltage, Phase, Freq) kW / V / Ph / 

Hz 

 

Drive Connected Power Load kW  

Drive Tracking Power Load kW  

Non-Powered Drive Fail-Safe Method and Emergency Power Load (if 

any, in loss-of-power events) 

-  

Sun Tracker Type / Manufacturer / Precision/ Quantity -  

Collector Drives and electronics Power load  Mwe/m²  

Tracking error and Twist %  

Deploy Angle degrees  

Stow Angle degrees  

Mirror    

Mirror Manufacturer / Model / Glass Material -  

Mirror Thickness / Silver Layer Thickness / No. and Thickness of Paint-

ing Layers 

mm  

Mirror Specular Reflectance, Installed / Annual Average %  

Mirror Cleanliness Factor, Annual Average %  

Geometry Effects  %  

Mirror Reflectivity %  

Dirt on Receiver (field average) %  

Receiver (Heat Collection Element or Absorber Tube)    

Receiver Manufacturer / Model -  

Absorber Tube Inside Diameter mm  

Absorber Tube Outside Diameter mm  

Glass Tube Inner Diameter mm  

Glass Tube Outside Diameter mm  

Absorber Tube Material    

Glass Tube Material    

Receiver Emissivity, Design Point / Annual Average %  
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Data Unit Value 

Receiver Thermal Efficiency, Design Point / Annual Average %  

Receiver Thermal Losses at Design Point MWth  

Optical derate %  

Receiver - w/ Vacuum    

Fraction of Field %  

Bellows Shadowing %  

Envelope Transmissivity %  

Absorber Absorption %  

Optical Derate %  

Receiver Heat Losses W/m  

Receiver - Lost Vacuum    

Fraction of Field %  

Receiver Heat Losses W/m  

Receiver - Broken Glass    

Fraction of Field %  

Receiver Heat Losses W/m  

Receiver - Hydrogen     

Fraction of Field %  

Receiver Heat Losses W/m  

Heat Transfer Fluid (HTF) System    

Manufacturer / Make -  

System Mass excluding HTF filling tonnes  

HTF Composition %  

HTF Filling Mass at design condition tonnes  

HTF Cubic Meter per Area m
3
/m²  

Minimum Operation Temperature °C  

Estimated Annual HTF Spilling tonnes/yr  

SCA Joint Type and Quantity -  

SCA Interconnecting Pipe Diamater / Schedule / Material mm / sch. / -  

Total Piping & Insulation Quantities by Diameter -  

Piping & Insulation Material Specifications (general) -  

System Thermal Losses at Design Point (piping & tanks) MWth  

Solar Field Piping Heat Losses at Design Temp W/m²  

Pump Configuration (No. of operating pumps and redundancy, capacity) -  

Main Pump Power / Differential Pressure / Flow at Design Conditions kW / mbar / 

kg/min 

 

HTF Night Pumping Configuration. Dedicated Pumps (Number/Power) kW  

Solar field HTF Power load  MWe/m²  

Thermal Energy Storage System    

Manufacturer / Make -  

System Mass excluding Molten Salt filling tonnes  

Molten Salt Composition %  

Molten Salt Filling Mass at Design Condition tonnes  

Minimum Operating Temperature °C  

Pump Configuration  (No. of Operating Pumps and Redundancy, Ca-

pacity) 

-  

Main Pump Power / Differential Pressure / Flow at Design Conditions 

(Hot / Cold) 

kW / mbar / 

kg/min 
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Data Unit Value 

TES Pump Power Load  MWe/MWe  

Thermal sotrage Capacity  hr  

Maximum Tank Inner Volume m³  

Maximum Usable Volume at Design Conditions m³  

Maximum Usable Thermal Storage Capacity at Design Conditions MWth  

Volume of Nitrogen Blanket when Tank is at Maximum Filling at Design 

Condition 

m³  

System Thermal Losses at Design Point (piping and storage) MWth  

Tank Loss Coeff W/m2K  

Tank Heat Loss at Design Condition MWth  

System Freeze Protection Maximum Electric Power Consumption MWe  

Tank Height (hot / cold) m  

Tank diameter (hot / cold) m  

Tanks numbers (hot /cold) -  

Storage Immersion Heater Power Load, Connected / Operating kW  

Storage Tank Materials of Construction & Insulation -  

MSF Freeze Protection Temperature °C  

8.2.3.2 CSP Solar Field (CR Technology)   

General    

Total Solar Field Effective Aperture Area m
2
  

Solar Multiple -  

Receiver Inlet / Outlet Temperature °C  

Molten Salt Freeze Protection Level °C  

Solar Field Configuration/ Number of Heliostats -  

Heliostats    

Heliostat Manufacturer / Model -  

Heliostat Width m  

Heliostat Height m  

Heliostat Aperture Area m
2
  

Heliostat Solar Effective Aperture Area m
2
  

Mirror Elements per Heliostat / Total for Project -  

Heliostat aiming accuracy and beam characteristics % and mrad  

Heliostat Maximum Wind Speed for Survival /Operation / Stowed m/s  

Heliostat Total Weight of Moving Parts for one Heliostat kg  

Heliostat Structure Material (i.e. ASTM class and coating) -  

Heliostat Stow Deploy Angle degrees  

Number of Heliostats -  

Heliostat Control System Description -  

Heliostat Drive / Actuator    

Drive Type (Hydraulic vs. Geared Motor) -  

Drive Manufacturer / Model -  

Hydraulic Fluid (if applicable) -  

Drive Motor Characteristics (Rated Power, Voltage, Phase, Freq) kW / V / Ph / 

Hz 

 

Drive Connected Power Load kWe  

Drive Tracking Power Load kWe  
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Data Unit Value 

Non-Powered Drive Fail-Safe Method and Emergency Power Load (if 

any, in loss-of-power events) 

-  

Tracking Error  %  

Sun Tracker Type / Manufacturer / Precision/ Quantity -  

Mirror    

Mirror Manufacturer / Model / Glass Material -  

Mirror Thickness / Silver Layer Thickness / No. and Thickness of Paint-

ing Layers 

mm  

Mirror Specular Reflectance, Installed / Annual Average %  

Mirror Cleanliness Factor, Annual Average %  

Mirror Reflectivity %  

Receiver     

Receiver Manufacturer / Model -  

Receiver Height m  

Receiver Diameter m  

Receiver Emissivity, Design Point / Annual Average %  

Receiver Thermal Efficiency, Design Point / Annual Average %  

Receiver Thermal Losses at Design Point MWth  

Receiver Steel Tube Material (i.e. ASTM Class and Coating) -  

Tower    

Tower Height (Foundation to Top) m  

Tower Heigth (Foundation to Bottom of Receiver) m  

Tower Diameter (Foundation / Top) m  

Tower Structure Composition -  

Tower Construction Method -  

Tower Insulating Materials -  

Thermal Energy Storage System    

Manufacturer / Make -  

System Mass excluding Molten Salt filling tonnes  

Thermal sotrage Capacity  hr  

Molten Salt Composition %  

Molten Salt Filling Mass at Design Condition tonnes  

Minimum Operating Temperature °C  

Pump Configuration  (No. of Operating Pumps and Redundancy, Ca-

pacity) 

-  

Main Pump Power / Differential Pressure / Flow at Design Conditions 

(Hot / Cold) 

kW / mbar / 

kg/min 

 

TES Pump Power Load  MWe/MWe  

Maximum Tank Inner Volume m³  

Maximum Usable Volume at Design Conditions m³  

Maximum Usable Thermal Storage Capacity at Design Conditions MWth  

Volume of Nitrogen Blanket when Tank is at Maximum Filling at Design 

Condition 

m³  

System Thermal Losses at Design Point (piping and storage) MWth  

Tank Loss Coeff W/m2K  

Tank Heat Loss at Design Condition MWth  

System Freeze Protection Maximum Electric Power Consumption MWe  

Storage Tank Height (Hot / Cold) m  
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Data Unit Value 

Storage Tank Diameter (Hot / Cold) m  

Tanks numbers (hot /cold) -  

Storage Immersion Heater Power Load, Connected / Operating kW  

MSF Freeze Protection Temperature °C  

Storage Tank Materials of Construction & Insulation -  

8.2.3.3 Power Block   

Steam Turbine    

Steam Turbine Manufacturer / Model -  

Steam Turbine Generator Manufacturer / Model / Power Factor -  

Steam Turbine Gross Output Nameplate MWe  

Steam Turbine Max Operating Pressure bar  

Steam Turbine Steam Admission Temperature / Pressure °C / bar  

Steam Cycle Startup Time, Cold Start minutes  

Steam Cycle Startup Time, Warm Start minutes  

Steam Cycle Startup Time, Hot Start minutes  

Steam Cycle Cold Startup Energy Input MWth-hr  

Steam Cycle Efficiency at Design Condition %  

Power Block Fixed Power load  MWe/MWe  

Balance  of Plant Power load  MWe/MWe  

Heater/Boiler Power Load  MWe/MWe  

Rated cycle conversion efficiency  %  

Boiler Operating Pressure bar  

Cooling System    

No. of ACC Cooling  Cells -  

Dimension of ACC Cooling Cell m  

Electric Power Consumption of Cooling system at Full Load at Design 

Conditions 

kWe  

Cooling system Power Load  MWe/MWe  

Major Electrical Equipment    

Generator Circuit Breaker Volt/Amp  

Unit Aux Transformer(s) Qty/MVA  

Medium Voltage Switchgear Qty/Volt/Amp  

Secondary Unit Substation Transformer(s) Qty/MVA  

Low Voltage Switchgear Qty/Volt/Amp  

Medium Voltage Motor Control Center Qty/Volt/Amp  

Low Voltage Motor control Center Qty/Volt/Amp  

Variable Speed Drives Qty/Volt/kW  

Site Construction    

Total Permanently Disturbed Land Area Required by Project m
2
  

Total Construction Manhours hours  

Duration of Construction weeks  

Duct Banks m  

Trenching m  

Total Quantity of Concrete for Construction m
3 
  

Total Quantity of Steel for Construction tonnes  

Total Volume of Soil to be moved m³  

Other    
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Data Unit Value 

Thermal and Electric Power Consumption of the Plant during Idling at 

Warm Start Condition, at Design Condition 

MWth / Mwe  

Thermal power for standby   %  

Minimum load  %  

Turbine  start up energy  %  

Capacity for Storage of Waters for Mirror Washing (Volume and Num-

ber of Solar Field Washing Cycles) 

m³ / -  

Mirror Wash Water Consumptiun per Mirror Surface Area liters / m²  

Minimum Required Mirror/Panel Wash Water Quality and Composition -  

Auxiliary Power Fuel Type / Storage Capacity on Site ( in Volume and 

Time of Consumption at Maximum Use) 

- / tonnes / 

hours 

 

Emergency Generator Fuel Type / Storage Capacity ( in Volume and 

Time of Consumption at Maximum Use) 

- / tonnes / 

hours 

 

List of Main Power Consumers and their Consumption during Operation 

at Design Condition 

- / MW  

List of Main Power Consumers and their Consumption during Night - / MW  

8.2.3.4 DCMS   

DCMS    

Data storage period (weeks) weeks  

Time resolution for the control system seconds  

Time resolution when displaying at the DCMS screen (min) min  

Integration period seconds  

Hardware    

UPS -  

Industry-PC -  

System Properties    

Reference inputs for active power curtailment  -  

Feedback to grid operator -  

Closed-loop control of reactive power -  

Closed-loop control based in reference data  -  

Power reduction in the event of overfrequency -  

Capping of the maximum power injection  -  

Powering up and down maximum power gradients -  

Grid analyzer  -  

Interfaces     

Ethernet, cooper overvoltage protected -  

Ethernet FOC -  

RS485 HD overvoltage protected -  

CAN -  

Digital inputs nº  

Digital outputs nº  

Analog inputs nº  

Analog outputs nº  

Telecontrol protocols nº  

Remote Interface (RI) nº  

Energy meter interfaces nº  

Sensor System     

Protocol  -  
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Data Unit Value 

Data rate -  

Recommended cable -  

Number of users per CAN Bus nº  

DCMS features    

Array level monitoring -  

Uninterrupted power supply system capacity in case of an electricity 

cut-off 
h 

 

Protocol     

Real time visualization -  

Allow changing the configuration of the user permissions? -  

Remote access -  

Export data files -  

Monitoring of the meteorological stations -  

Electrical Data    

Power supply -  

Power field for field sensors -  

Backup system  -  

Overvoltage protector  -  

Ambient conditions    

Operating temperature  ºC  

Storage temperature  ºC  

Relative air humidity  %  

Mechanical data    

Degree of protection IP  

Coastal installations    

Dimensions  mm  

Outdoor cabinet Characteristics  

Weight Kg  

Monitored Parameters    

Voltage and current at the string combiner boxes -  

Energy yield output at different points: Meter, inverters and array level -  

Instant DC power measurement   -  

Instant AC power measurement   -  

Normalized power values -  

Each inverter DC side: current, voltage, instantaneous power, energy -  

Each inverter AC side: current, voltage, instantaneous power, energy, 

frequency  
- 

 

Performance ratio -  

Meteorological Station parameters (irradiation, temperature, etc        ) -  

Alarms -  

Historical data -  

Substation parameters: active power; reactive power; power factor; 

phase currents; voltages 
- 

 

Current at energy meter, inverters and string levels -  

Reading of the energy meters at the delivery point: power (reactive and 

active), energy (reactive and active) 
- 
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Data Unit Value 

8.2.3.5 Electrical design   

Generator Transformer   

Build in position (nacelle / tower / extra housing) -  

Manufacturer -  

Type (oil/cast resin) -  

Country of origin -  

Total number -  

Rated power at site ambient conditions MVA  

Rated voltage (primary / secondary) kV/kV  

Tap changer type (on load / off circuit) -  

Tap changer number and size of steps +/- .. x ..%  

Rated frequency Hz  

Impedance voltage (nominal position) at maximum rating %  

Type of cooling (ONAN/ONAF) -  

Main dimensions:   

    Length x width x height mm  

    Gross weight t  

    Transport weight t  

    Oil weight t  

Protection class of transformer housing IP  

Switchgear   

Manufacturer -  

Type -  

Country of origin -  

Number of switchgear assemblies -  

Switchgear scheme arrangement (single line diagram) Dwg. No.  

Type of circuit breaker (vacuum, SF6) -  

Circuit breaker withdrawable or fix -  

Busbar insulation (air, SF6) -  

Operating voltage kV  

Nominal voltage of system kVrms  

MV/HV Cabling   

Manufacturer -  

Type -  

Country of origin -  

nominal Voltage U0/U kV  

max. permissible operating voltage kV  

current carrying capacity in ground single arrangement A  

Number of cores and nominal cross section -  

thickness of insulation mm  

cross section of screen mm
2
  

Permissible bending radius mm  

Type of  armoured  -  

Permissible pull N/mm
2
  

DC test voltage kV  

Rated frequency Hz  

Standard -  
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Data Unit Value 

   

8.2.3.6 Civil works   

Solar Tower Foundation (if applicable)   

Detailed description of solar tower foundations (attach typical drawings)   

Access roads   

Details of access roads to be built within the CSP Plant area   

CSP Plant main service building   

Gross floor area   

Number of floors   

Number of offices   

Number of rooms   

Main building material   

Air conditioning type   

Other Details   

Fire alarm system   

Manufacturer -  

Type of fire alarm station -  

Quantity Ionization detector pcs.  

Quantity optical smoke detector pcs.  

Quantity flame detector pcs.  

Quantity thermo dif/thermo max detector pcs  

Total number of detector services -  

Transformer Buildings   

Main design characteristics of transformer housing (external on the 

ground of the WTG) 

  

   

8.2.3.7 Instrumentation and control   

Digital Control & Monitoring System/ Supervisory Control and Data 

Acquisition (DCMS/SCADA) 

  

Manufacturer   

Type   

Control system architecture according to the attached drawing  drawing No.  

   

Operator Stations   

Number of operator stations -  

Number of monitors of each operator station -  

Data archiving (Historian) minimum trending time s  

Sampling time s  

Data archiving (Historian) memory capacity GB  

Sequence of event resolution time ms  

   

8.2.3.8 Communication systems   

Internal Communications    

The internal communication system type -  

The selected Communication Systems shall comply with the interna-

tional quality certificates included in Appendix F Codes and Standards 
- 
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Data Unit Value 

External Communications    

Network connection Type -  

Clock System   

Manufacturer -  

Type -  

GPS synchronization -  

Interface for synchronization of DCMS and PLCs -  

Accuracy of metering System   

Meters (settlement metering) %  

Meters (operational metering) %  

   

8.2.3.9 Security and Surveillance System   

Security and Surveillance System    

Intruder detection characteristics -  

Intruder detection at the auxiliary and control buildings type -  

Gates  -  

CCTV of recording video cameras characteristics  -  

Compatibility with the DCS system  -  

Presence security  -  

 

 

 

8.3 Formsheet [X] – List of spare parts 

Item Quantity 

Maintenance spares and consumables 

  

  

  

Overhaul spares and consumables 

  

  

  

Strategic/Breakdown Spares 

  

  

  

 

 

8.4 Formsheet [X] – Declared deviations 

 

 

Kommentar [JSZ82]: FOR A DE-
FINED PROJECT – LEGAL.  
 
TO BE DEFINED WITH LEGAL ADVI-
SOR 
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8.5 Formsheet [X] – Information to be provided with Technical 
Proposal 

Item Reference with-

in the Bid 

CSP Plant design and operation information 

a. Detailed project implementation schedule including relevant milestones 

showing: 

1. the critical path for the design, procurement, construction, installation, testing 

and commissioning of the CSP Plant; 

2. all principal activities relating to the design, procurement, construction, com-

missioning, provisional and final acceptance testing of the CSP Plant; and 

3. any authorizations which must be obtained prior to the commencement of 

construction of the CSP Plant. 

 

The project implementation schedule shall take into account the Interfaces as de-

scribed in section 4 of this MFS and shall be consistent with Formsheet [X] Project 

timeline and main milestones. 

 

b. A detailed description of the equipment and components, essential technical 

and performance characteristics, as well as technical limits of operation 

 

c. Type test protocols / certificates of Main Equipment and Systems.   

d. Layout drawings of the CSP Plant, including: 

1. Intended layout of the CSP Plant including positioning and respective coordi-

nates including location and design of buildings, meteorological measure-

ment stations and any additional proposed facilities; 

2. Layout drawings of the Plant topology including sectional drawings of plant 

details such as SCA/heliostats, solar field arragments, tower and receiver (if 

applicable), SSG, TES, power block and STG etc.; 

3. Foundation data sheet including geometry of foundation and principal foun-

dation drawings for all technical  and non technical buildings, components, 

and Plant equipment where required and in particular for the solar tower (if 

applicable); 

4. Temporary site installations, SCA/heliostat assembly buildings, lay down ar-

eas, construction sites etc.; and 

5. Meteorological measurement station. 

 

e. Site due diligence report  

f. Plant performance model and auxiliary documentation  

g. Schematics of the principal CSP Plant systems and topology  

h. General descriptions of individual systems and descriptions of operation in-

cluding manufacturer data sheets. 

 

i. Space requirement for construction site and equipment  

j. Electrical single-line diagrams  

k. General arrangement of electrical equipment  

l. SCA/heliostat performance data, technical specifications and technical draw-

ings. 

 

m. Solar field arrangement, technical specifications, efficiencies, losses, tech-

nical drawings and performance data. In case of CR technology, additional 

description of the aim point strategy and flux density distribution on the entire 

receiver surface (flux maps) shall be provided.  

 

Kommentar [JSZ83]: To be kept either 
here or in the section in the main text. 
AVOID DUPLICATIONS 

Kommentar [JSZ84]: This Formsheet 
shall be described and referenced from 
Part 1 ITB 
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Item Reference with-

in the Bid 

n. STG data sheet and performance chart, heat balance diagrams and Cold 

Start, Warm, Start, Hot Start manufacturer requirements and ramp up rates. 

 

o. Grid protection system of the CSP Plant  

p. Description of the condenser and cooling system including relevant perfor-

mance curves. 

 

q. CSP Plant monitoring, operating and control philosophy including description, 

control system architecture 

 

r. An independent solar resource and energy yield assessment justifying the 

inputs to Formsheet [X] Levelized Electricity Cost and considering all factors 

that could affect the Net Electrical Energy assumed to be dispatched for the 

term of the PPA 

 

s. Proposal for long-term training as per section 6.1.16 of this MFS  

t. Standards, codes and regulations: Listing of major international standards, 

codes and regulations (international standards and codes in accordance with 

section 6.1.5 of this MFS) which will be applied for the design and construc-

tion of CSP Plant equipment and facilities, for civil works and for testing of 

CSP Plant’s equipment; 

 

u. Maintenance philosophy and plan including scheduled maintenance, major 

overhauls, management of spare parts, organizational structure in the form of 

responsibility descriptions and an organizational chart of personnel. 

 

  

Contractors and suppliers 

a. The Bidder shall submit as part of his Bid details and references of the nomi-

nated and/or proposed major subcontractors (EPC and O&M) and suppli-

ers/manufacturers for Main Equipment and Systems as specified in section 

6.1.4 of this MFS 

 

Environmental 

a. Description and details of Plant emissions  

b. Description and details of treatment of any kind of disposals from the CSP 

Plant (e.g. wastewater, waste, fuels, damaged equipment, collected leak-

ages, etc.) 

 

 

Site 

The Bidder shall submit as part of his Bid details on the intended use of temporary 

areas for construction, housing area including fencing in the Site or Laydown Areas. 

Bidders shall provide information about the intended use of storage areas for CSP 

Plant equipment and material delivery and the intended use of transportation roads. 

 

  

Project Management 

Detailed information on the project management programme and structure of the 

Bidder and the EPC Contractor also including information in accordance with sec-

tions 6.1.14, 6.1.15, and 6.1.17 of this MFS (e.g. quality assurance and HSE). 

 

Plan to comply with national requirements  

 

 

Kommentar [JSZ85]: Revisit and de-
fine clearly this term as this is the main 
input for payments in the PPA. 


