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“Kyrgyz Renewable Energy Development” Project (KRED) — Phase 1
TERMS OF REFERENCE
Consultancy services for the preparation of the preliminary design, tender documentation and the evaluation of bids in the selection of a Contractor for the construction of the 110 kV overhead line between the Lower Tar HPP and the ‘Kara-Kulja’ Substation
1. General information
Component 1 of the KRED Project provides for the construction of the 19 MW Lower Tar Small Hydro Power Plant (Kara-Kulja District, Osh Region) and a new 110 kV overhead line from the Lower Tar HPP to the existing 110 kV ‘Kara-Kulja’ Substation, with an estimated length of 18 km. The line is constructed under a turnkey contract (design, supply, installation) in accordance with the World Bank Standard Procurement Documents.
The 110 kV facilities (the overhead line and the substation) are under the authority and on the balance sheet of “National Electrical Grid of Kyrgyzstan” OJSC (NEGK); the technical conditions for connection are issued by NEGK. Technical supervision of the construction of the overhead line and the substation is carried out by the Client — “Chakan HPP” OJSC. The design of the ‘Kara-Kulja’ Substation and of the 110 kV switchyard of the Lower Tar HPP is not included in the Consultant’s scope of services; however, the Consultant shall ensure their interface compatibility with the line.
2. Objectives and tasks
The objective is the development of the preliminary design of the 110 kV overhead line, of the complete tender package in accordance with the World Bank SPD, and support to the evaluation of bids in the selection of the Contractor. The Consultant shall ensure that the scope of works is complete and closed, including at the interfaces, in order to avoid disputes and additional quantities during performance of the contract with the Contractor, and shall obtain the technical conditions of NEGK and agree the interface solutions.
3. Consultant’s scope of services
3.1. Preliminary analysis and selection of the line corridor. The Consultant shall determine the preferred corridor for the 110 kV overhead line and prepare the corresponding technical justification.

3.2. Preliminary design of the 110 kV overhead line. Develop the preliminary design in the composition and content set out in Section 5 of these Terms of Reference, sufficient for the unambiguous definition of the scope of works and for the preparation of the tender documentation.
3.3. Coordination of interfaces and demarcation boundaries. Develop and agree (with the Consultant for the substation / switchyard and with NEGK) a demarcation matrix setting out the physical demarcation points and the allocation of ‘design / supply / installation / commissioning / handover’, and define end-to-end solutions for relay protection, communications (OPGW), dispatch control and commercial metering (indicative form — Table No. 1). The signed demarcation matrix and the technical conditions obtained from NEGK are a condition precedent to the issue of the tender. The 110 kV connection bay at the ‘Kara-Kulja’ Substation shall be unambiguously assigned to a specific package.

Table No. 1. Demarcation boundaries (interfaces)
	Interface
	Demarcation point
	110 kV OHL package
	‘Kara-Kulja’ S/S
	HPP / 110 kV switchyard

	Line connection at the HPP switchyard
	Tension clamp on the line gantry
	Conductor, insulator string, clamp
	—
	Gantry, busbar connection into the switchyard

	Line connection at the substation
	Tension clamp on the line gantry of the S/S
	Conductor, insulator string, clamp
	Gantry, bay, busbar connection
	—

	110 kV connection bay
	Bay terminals
	—
	Circuit breaker, CT/VT, disconnectors, surge arresters, civil works
	Likewise on the HPP side

	Communications / OPGW
	Cross-connect in each switchgear
	OPGW, joints, down-leads
	Optical cross-connect, terminal equipment
	Optical cross-connect, terminal equipment

	Commercial metering
	Metering point (per NEGK technical conditions)
	—
	Meter / metering per technical conditions
	Meter / metering per technical conditions



3.4. Tender documentation. Prepare the complete tender package in accordance with the World Bank SPD (design–supply–installation); develop the particular conditions of contract with the allocation of risks (land acquisition and access, interfaces, differing site conditions, extension of time); uncertain items (the substation bay, land acquisition) shall be set out as separate provisional sums. Include provisions preventing unjustified additional quantities on the part of the Contractor: the turnkey principle, under which the Contractor is responsible for everything necessary for a completed and operational line (fitness for purpose), whether or not it is expressly named; the order of precedence of documents, with priority given to the Client’s Requirements; a clear allocation of risks (land and access); provisional sums only for genuinely indeterminable items; firm (closed) bills of quantities. The tender documentation shall assign the preparation of the working documentation and the designer’s supervision of construction to the Contractor’s scope.
3.5. Tender support and bid evaluation. Preparation of responses to bidders’ enquiries and of amendments; support to the evaluation of bids under the World Bank Procurement Regulations; technical sections of the evaluation report; assistance in negotiations and in the signing of the contract.

3.6. Support to the Project Implementation Unit (PIU / PMO). Throughout the assignment, provide support to the Project Implementation Unit (PIU) and to the PMO: preparation of materials for obtaining the World Bank’s ‘no objection’, support to procurement procedures, preparation of responses to comments from the Bank and from bidders, participation in project meetings and preparation of the corresponding reporting within the technical scope of the assignment.
3.7. Support to the Client (“Chakan HPP” OJSC). Provide technical support to the Client on matters of the preliminary design and the tender documentation: clarification of design solutions at the Client’s request, transfer of knowledge and advice to the Client’s personnel. The development of the working documentation and the designer’s supervision are the responsibility of the Contractor, and technical supervision is the responsibility of the Client; they are not included in the Consultant’s scope of services. Support to the PIU and to the Client is included in the stated level of effort and does not constitute grounds for additional payment.
4. Division of responsibility
Construction is carried out under a turnkey contract which will clearly spell out the detailed technical requirements and commercial terms and conditions to be followed by the contractor.: the working documentation is developed by the Contractor, and the designer’s supervision of construction is carried out by the Contractor as the author of the working documentation. Technical (construction) supervision of the construction of the 110 kV overhead line and substation is carried out by the Client — “Chakan HPP” OJSC. Neither designer’s supervision nor technical supervision during the construction period is included in the Consultant’s scope of services.
The performance of technical supervision by the Client does not release the Consultant from its sole responsibility for the completeness and correctness of the preliminary design, the specifications and the tender documentation. Defects, errors, omissions and non-conformities caused by the Consultant and identified at the construction and operation stages shall be rectified by the Consultant without additional payment. The performance of supervision by the Client (or by a third party) shall not give rise to any additional claims by the Consultant.
Priority of the Client’s Requirements. In the event of a conflict between documents, the Client’s Requirements (these Terms of Reference and the approved preliminary design) shall prevail. The mandatory norms of the Kyrgyz Republic shall apply for the purposes of acceptance (Section 6). Agreement or approval of the deliverables by the Client, the PIU or the World Bank shall not diminish the Consultant’s responsibility for their completeness and correctness.
5. Composition and content of the preliminary design of the 110 kV overhead line
The preliminary design shall be developed in accordance with the regulatory framework of Section 6 (international standards and the requirements of the legislation and norms of the Kyrgyz Republic) and shall contain a textual and a graphical part in a scope sufficient for the preparation of the tender documentation and for the unambiguous definition of the scope of works, and shall include not less than the following.
Textual part
5.1. General explanatory note: basis for the development, initial data, NEGK technical conditions, list of applied norms and standards, brief description of the adopted solutions, principal technical and economic indicators.
5.2. Principal technical characteristics of the overhead line: voltage class, number of circuits, length, climatic conditions (wind and ice zones, temperature range), seismicity, design loads.
5.3. Route selection and justification: options considered, site plan, route plan on a topographic base, schedule of angles of turn, list of crossings and close approaches (power lines, roads, watercourses, utility networks, built-up areas), land use, justification of the selected option, protection zone.
5.5. Conductors and earth wires: justification of the grade and cross-section of the conductor (by current-carrying capacity, losses and mechanical strength); type of earth wire, including the optical earth wire (OPGW) with the number of optical fibres stated; mechanical calculation (tensions, sags) for the design climatic combinations; stringing tables.
5.6. Insulation and overvoltage protection: type and number of insulators in the strings, insulation level, pollution class and required creepage distance, insulation coordination, surge arresters.
5.7. Towers: types (suspension, tension/angle, terminal, special/transposition), material and structural design, design loads, tower spotting diagram along the profile, schedule of towers, weight and wind spans.
5.8. Foundations and earthing: conceptual solutions for foundations and recommendations for the working design, earthing devices of the towers, required earthing resistance, lightning protection.
5.9. Clearances, crossings and close approaches: calculation of clearance distances to the ground, to structures, roads, watercourses and other lines; solutions for crossings and close approaches.
5.10. Electrical calculations: transfer capacity and operating modes (taking into account the delivery of 19 MW), power and energy losses, voltage drop, short-circuit and single-phase earth fault currents, thermal check. Network-wide (system) calculations — load flow, short-circuit current levels at the ‘Kara-Kulja’ Substation and at the HPP switchyard and, where necessary, stability — shall be performed on the basis of the initial data and connection parameters provided by NEGK through the technical conditions; in the absence of such data, the corresponding scope shall be determined separately (as a separate instruction to the Consultant or as a provisional sum). The calculation of relay protection settings on the line side is within the Consultant’s scope; final coordination with the protection of adjacent facilities is with NEGK.
5.11. Connection to the power system: connection diagram to the ‘Kara-Kulja’ Substation and to the switchyard of the Lower Tar HPP, requirements for line bays and terminal gantries, interfaces with adjacent facilities; account taken of the NEGK technical conditions.
5.12. Relay protection, automation, communications, telemechanics and commercial metering: line protection concept, communication channel over OPGW, integration into dispatch control, commercial metering point and scheme; allocation across the demarcation boundaries; agreement with NEGK.
5.13. Organization of construction (within the scope of the preliminary design): methods of execution of the works, temporary facilities and access roads, requirements for principal resources, aggregated construction schedule.
5.14. Fire safety and occupational health and safety — within the scope of the preliminary design.
5.15. Bills of quantities and specifications of equipment and materials — as the basis for tender prices. The level of elaboration (tower spotting, foundation types for the specific soils, conductor selection, solutions for crossings) shall be sufficient for the formation of the Contractor’s firm price; the Consultant shall certify the completeness of the bills of quantities and their conformity with the preliminary design.
5.16. Aggregated cost estimate by item (the Client’s confidential estimated cost).
Graphical part
5.18. Site plan; route plan on a topographic base; longitudinal profile of the route; tower spotting diagram; typical drawings of towers and foundations; diagrams of characteristic crossings and close approaches; single-line connection diagram; earthing diagram; stringing tables (sags and tensions).
5.19. Instructions for the subsequent working documentation: a list of solutions to be detailed by the Contractor at the working design stage, without altering the principal solutions and quantities adopted in the preliminary design.
6. Regulatory framework for design and standards
6.1. General principle. The preliminary design and the tender documentation shall be developed in accordance with international standards and the requirements of the legislation and norms of the Kyrgyz Republic. Where reference is made to a specific standard, the ‘or equivalent’ rule shall apply in order to avoid restricting competition.
6.2. International standards (as applicable). IEC: 60826 (loads and strength of overhead lines), 60071 (insulation coordination), 60815 (selection of insulators with respect to pollution), 61089 (conductors), 61284 (line fittings), 60383 (insulators), 60794 / IEEE 1138 (optical cable / OPGW), 60909 and 60865 (short-circuit currents and their effects), 62305 (lightning protection); EN 50341 (overhead a.c. lines exceeding 1 kV); ISO 1461 (hot-dip galvanizing), ISO 630 / EN 10025 (structural steel); CIGRE and IEEE recommendations as applicable.
6.3. Legislation and norms of the Kyrgyz Republic. Rules for the Installation of Electrical Equipment (PUE), including in respect of overhead lines; construction norms and rules (SNiP / SP KR) on construction climatology, loads and actions, soils and foundations, steel structures, construction in seismic areas, and engineering surveys for construction; the technical regulation on the safety of buildings and structures; the legislation of the Kyrgyz Republic on urban planning and architecture and the procedure for the development, composition, agreement and approval of design documentation; land legislation (the Land Code) in respect of the route, crossings and land acquisition; the legislation of the Kyrgyz Republic on the electric power industry and the rules of technical operation; interstate standards (GOST) for materials and testing as applicable.
6.4. Design stages and status of the preliminary design. The preliminary design is developed as a pre-design (conceptual) stage preceding the working documentation, in the scope of Section 5, and serves as the basis for the tender documentation. The subsequent working documentation shall be developed by the Contractor without altering the principal solutions and quantities of the preliminary design; the designer’s supervision of construction shall be carried out by the Contractor as the author of the working documentation.
6.5. Resolution of conflicts and acceptance. The mandatory requirements of the legislation and norms of the Kyrgyz Republic (including in respect of seismicity, protection zones, land acquisition and acceptance) shall prevail and are a condition for the acceptance of the facility by the energy supervision authority, for dispatch registration and for acceptance by NEGK. International standards shall be applied to engineering design to the extent that they do not conflict with the mandatory requirements of the Kyrgyz Republic. The technical conditions of NEGK constitute mandatory initial data.
7. Requirements for the handover of materials
All final materials, calculations, drawings and specifications shall be handed over to the Client both in a non-editable format (PDF) and in editable source formats, including the source files of the software packages used for the electrical and mechanical calculations of the overhead line. The calculation models shall contain all initial data and formulae enabling the Client to carry out an independent verification of the parameters.
8. Closed scope and terms of payment
The scope of services is closed. The final result of the assignment is deemed to be the aggregate of the following interrelated deliverables:
— analysis of the route options and justification of the selected corridor;
— the approved preliminary design of the 110 kV overhead line in the full composition of Section 5, with closed bills of quantities;
— the agreed demarcation matrix and the technical conditions obtained from NEGK;
— the complete tender package in accordance with the World Bank SPD, with provisions preventing unjustified additional quantities;
— support to the tender process and the technical sections of the bid evaluation report;
— the quality control manual for technical supervision, the calculation models and the materials in editable formats.
The scope includes all services, surveys, approvals, calculations, materials and actions necessary to achieve the listed deliverables, whether or not they are expressly named in these Terms of Reference.
Lump sum contract to be signed with the Consultant and payments will be based on the accepted deliverables.  Contract shall not be increased on account of any clarification or further detailing of the quantities within the limits of the stated result. Works the necessity of which follows from the requirements for the result are deemed to be included in the scope and shall be performed without additional payment; amendments increasing the price or the time for completion in respect of works forming part of the result are not envisaged.
The revision of deliverables in response to justified comments of the Client is included in the scope and is not subject to additional payment; a reasonable number of rounds of review and revision is not limited.
A change in price and in the time for completion is possible solely in the event of a documented change by the Client to the scope of the final result (for example, a change of the connection point or of the NEGK requirements after approval of the preliminary design) and shall be formalized in the established manner.
The Consultant bears sole responsibility for the completeness and correctness of the materials developed; the rectification of defects, errors and omissions shall be carried out at the Consultant’s expense (see Section 4).
9. Reporting and timelines
Reports shall be provided in hard copy and in electronic form in Russian and in English. Contract type — firm (lump sum). Expected timelines:

Table No. 2. Consultant’s reports and timelines
	No.
	Stage / report
	Deliverable
	Deadline 

	1
	Inception report
	Programme and work schedule; data requirementsinitial data; plan for coordination with NEGK and with the Consultant for the substation / switchyard; status of the initiation of the technical conditions.
	1 month from contract singing date

	2
	Preliminary survey and selection of the line corridor
	Analysis of the route options, selection of the preferred corridor, materials for route approval.
	2 months from contract singing date

	3
	Preliminary design and interface coordination
	Preliminary design of the 110 kV overhead line in the scope of Section 5; demarcation matrix agreed with the Consultant for the substation / switchyard and with NEGK; technical conditions for connection.
	4 months from contract singing date

	4
	Tender documentation
	Complete tender package in accordance with the World Bank SPD (design–supply–installation) with particular conditions and provisional sums for uncertain items; quality control manual for technical supervision; handover of editable materials and calculation models.
	5 months from contract singing date

	5
	Bid evaluation
	Support to the evaluation of bids; technical sections of the evaluation report; assistance in negotiations and in the signing of the contract.
	20 calendar days after receipt of bids

	6
	Final report
	Final report; handover of all materials.
	Upon completion



10. Qualifications and team composition
· Experience of the Consultant (the firm) not less than 10 years; 
· Not less than three completed similar assignments (design of overhead lines / substations and preparation of tender documentation) within the last 10 years; 
· Experience of projects financed by the World Bank or other IFIs; 
· Experience in Central Asia / CIS will be an advantage.
10.1. Team composition and level of effort (Home / Field)
The minimum team composition and the indicative level of effort in person-months, broken down into office-based (Home) and field-based (Field) work. The field component provides the presence required for surveys, route approvals and site work in order to perform the assignment to the required standard:

Table No. 3. Team composition and level of effort (person-months: Home / Field)
	No.
	Expert
	Category
	Home
	Field
	Total

	Experts with international experience

	1
	Project Manager
	Key
	2.0
	1.0
	3.0

	2
	Electrical Engineer — 110 kV power supply
	Key
	1.0
	0.5
	1.5

	Experts with local experience

	3
	Electrical Engineer — 110 kV power supply
	Key
	2.5
	1.5
	4.0

	4
	Relay Protection and Automation Engineer
	Key
	1.5
	0.5
	2.0

	5
	Communications and Telemechanics Engineer
	Key
	1.0
	0.5
	1.5

	6
	Insulation and Overvoltage Engineer
	Key
	1.5
	0.5
	2.0

	7
	Design Engineer / Chief Project Engineer
	Key
	3.5
	1.5
	5.0

	8
	Contract (FIDIC) and Procurement Specialist
	Key
	2.0
	0.0
	2.0

	9
	Commercial Metering Specialist
	Non-key
	0.5
	0.5
	1.0

	
	Total (preliminary design, tender, evaluation)
	
	15.5
	6.5
	22.0



The person-months indicated are of an indicative nature (total ≈ 22.0 person-months: Home ≈ 15.5, Field ≈ 6.5). The Consultant shall confirm and justify the final allocation (including Home / Field) in its technical and financial proposal within the firm price.
10.2. Qualification requirements for Key Experts
The requirements are set at a level consistent with World Bank practice for similar assignments. Key experts shall meet not less than the following requirements:

Table No. 4. Qualification requirements for Key Experts

	Key Expert
	Minimum qualification requirements

	Experts with international experience

	
	Education background
	General experience
	Specific experience

	Project Manager (Team Leader), international
	Education: Master’s degree (or equivalent) in power engineering / electrical engineering. 
	Not less than 20 years in the power sector. 
Not less than 10 years in the role of team / project leader.

	Not less than 15 years in the design of transmission lines and substations of 110 kV and above. 
Leadership of not less than three similar assignments of comparable scale and complexity.
Experience of FIDIC contracts. 
Experience in projects financed by the World Bank or other IFIs. 
Experience of work in developing countries (Central Asia / CIS — preferred).
Fluent English; knowledge of Russian or Kyrgyz — an advantage.

	110 kV OHL Engineer, international
	Education: Master’s / Bachelor’s degree in electrical engineering. 
	Not less than 15 years as an engineer.

	Specific experience: not less than 10 years in the design of overhead lines of 110 kV and above; 
Not less than three completed overhead line projects; 
Experience in difficult (mountainous, seismic) conditions — preferred; 
Knowledge of IEC / IEEE standards. 
Experience of IFI / World Bank projects — preferred;
Fluency in English, knowledge of Russian or Kyrgyz — an advantage.

	110 kV Substation and Connection Engineer, international
	Education: Master’s / Bachelor’s degree in electrical engineering. 
	Not less than 15 years as an engineer.
	Specific experience: not less than 10 years in the design of substations of 110 kV and above and of grid connection solutions; 
knowledge of IEC standards. 
Experience of IFI / World Bank projects — preferred; 
Fluency in English, knowledge of Russian or Kyrgyz — an advantage.

	Experts with local experience

	OHL Electrical Engineer, national
	Education: higher (specialist / master’s) education in electrical engineering. 
	Not less than 12 years as an engineer. 
	Not less than 8 years in the design of overhead lines;
Knowledge of the PUE and of the norms of the Kyrgyz Republic. 
Knowledge of Russian or Kyrgyz; 
Knowledge of local conditions.

	Relay Protection and Automation Engineer, national
	Education: higher education in electrical engineering. 
	Not less than 12 years as an engineer.
	Not less than 8 years in the field of relay protection and automation of 110 kV networks, including modern microprocessor-based devices.
Knowledge of Russian or Kyrgyz; 

	Communications and Telemechanics Engineer, national
	Education: higher education. 
	Not less than 10 years as an engineer.
	Experience of optical earth wire (OPGW), telemechanics and dispatch control; not less than two relevant projects. Knowledge of Russian or Kyrgyz; 

	Insulation and Overvoltage Engineer, national
	Higher education in Electrical Engineering / Power Engineering
	At least 10 years of experience in the electrical sector.
	At least 8 years of experience in insulation calculations and design for overhead transmission lines and substations of 110 kV and above. Proficiency in English; knowledge of Russian or Kyrgyz will be an advantage.

	Design Engineer / Chief Project Engineer, national
	Education: higher education. 
	Not less than 15 years as an engineer.
	Experience as chief project engineer on not less than three overhead line / substation facilities; 
Knowledge of the norms of the Kyrgyz Republic and of approval procedures; 
Certification as chief project engineer — desirable. 
Knowledge of Russian or Kyrgyz; 
Knowledge of local procedures.

	Contract (FIDIC) and Procurement Specialist, national
	Education: higher education (technical or legal). 
	Not less than 10 years of experience related to FIDIC contracts. 
	Experience of the application of FIDIC contracts and of the World Bank Procurement Regulations; preparation of tender documentation in accordance with the World Bank SPD. 
Knowledge of Russian or Kyrgyz, knowledge of English will be an advantage.




Non-key experts (Commercial Metering Specialist) — a relevant higher education and not less than 7 years of experience in the corresponding field.
11. Other conditions
The Client shall provide access to the available initial data and facilities and assistance in obtaining permits and the technical conditions of NEGK. The client shall not provide an office and any office equipment to the consultant.  Any missing initial data not held by the Client shall be obtained by the Consultant through the necessary surveys. Where any required information or data must be purchased, such information or data shall be purchased by the Client. The Consultant shall make its own working arrangements as necessary for the performance of the assignment. Any office equipment brought or procured by the Consultant for its own use shall remain the property of the Consultant and shall not be transferred to the Client.
The regulatory framework for design and the applicable standards are set out in Section 6. The completion criteria are linked to acceptance by the energy supervision authority, dispatch registration and acceptance by NEGK.
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