Heat Supply Improvement Project (P157079)
Kyrgyz Republic
Terms of Reference (TORs)
For a Consultant Assignment to Prepare the Tender Documents for Upgrading of Building-Level Substations and to Assist in Project Implementation 
I. Background

Background information on Bishkekteploset JSC
Bishkekteploset JSC (BTS, Bishkek District Heating Company) is responsible for the transmission and distribution (T&D) of thermal energy and domestic hot water (DHW) to residential, public and commercial buildings in Bishkek. BTS owns and operates a city wide T&D network, booster pumping stations and consumer heat interface units. Heat and DHW is generated at the CHP-1 which is owned and operated by Electric Power Plants OJSC.
The transmission network operated by BTS includes 28 km above-ground and 112 km underground pipelines. The distribution network includes 9 km above-ground and 239 km underground pipelines (2013). The district heating (DH) system is of so-called open system design, i.e. there are no heat exchangers at building or apartment level which would hydraulically separate the DH circulation water, the building internal heating circuits (radiators) and the domestic HW. In other words, customers are directly tapping hot DH circulation water for domestic use, such as washing, showering, etc.

According to contract statistics as of December 3, 2014, BTS provides heat to 4,587 buildings, including 2,100 residential multi-apartment buildings, 1,233 detached family houses and 1,254 public buildings.  BTS’s supply covers about 80-85% of all residential multi-apartment buildings (MABs) in Bishkek. In terms of energy supplied, the key customer categories are multi-apartment buildings (62%) and public buildings (35%).
BTS supplies about 102,950 billed customers, consisting of apartments, individual houses, public and other buildings. Less than 10% of the multi-apartment and less than 30% of the public buildings are equipped with heat and/or DHW meters. Accordingly, billed consumption is mostly based on normative rather than actual consumption. Heat and DHW billing is largely issued at apartment level, rather than housing associations.
World Bank-financed Heat Supply Improvement Project

The Government of the Kyrgyz Republic with the support of the World Bank is planning to rehabilitate the DH system operated by BTS as part of the Heat Supply Improvement Project (HSIP). The objective of the HSIP is to improve service quality and efficiency of heat supply in the project areas. To this end, the HSIP includes a planned US$31 million DH component, to be implemented by BTS with the following preliminary investment scope: 
Investment package 1 (focus of this ToR): Upgrade of building level substations (preliminary estimate US$ 21 million), including: (i) renovation of 1,700 existing building-level substations (replacement of necessary spare parts), including installation of heat and hot water meters with remote reading capabilities (‘smart meters’); (ii) replacement of 231 hydro-elevators with new building-level substations, including installation of smart heat and hot water meters; and (iii) installation of a preventive maintenance system for building level substations (which can be gradually expanded to cover all of BTS’ assets). Around 80% of BTS’ residential customers (89,496 households) would benefit from the planned building level substation upgrade in 1,931 buildings and switch to consumption-based billing for heat and hot water at building level (to date, heat is metered in only 179 buildings, all other buildings are billed based on norms). The BTS DH system is an open system; the DH network water is circulated in building radiator systems and also used as domestic hot water (DHW).
Improving the building level substations is a high priority for the following reasons:

· After this investment, almost 100% of multi-apartment buildings connected to BTS system have efficient controls and metering which will have a profound impact on the overall heat and DHW demand and the quality of supply.

· The quality of supply and safety (T, p) by customers are improved.

· The efficient temperature control between the DH mains and building internal systems will facilitate applying a higher flow temperature in the network. This will significantly increase the transmission and distribution capacity and reduce the flow and pumping energy.

· Metering of heating and DHW consumption is expected to reduce consumption and also the so called non-demanded energy and water; this will allow further development of district heating in the city without increasing of transmission and heat sources’ capacity.

· Metering will also provide actual data for establishing the energy and water balances for the entire T&D system thus providing means to establish the real level of losses.

· The currently used building level substation connection scheme (PI diagram) needs to be reconsidered and optimized to reduce the unnecessary water flow from the flow pipe to return. Currently such flow takes place both on heating system and on DHW supply, due to less optimal connection and lacking or inefficient controls. Reducing the flow will improve the capability of the existing T&D system to cope with the existing loads and possible new connections.

Investment package 2: Rehabilitation and replacement of Vostok transmission line (preliminary estimate US$ 9 million), involving the replacement and re-routing of the main section of the Vostok transmission line from the Combined Heat and Power plant (CHP) to pumping station #4 with new pre-insulated under-ground pipes. The line transmits heat to 450 apartment buildings (more than 70,000 households) and around 29 community facilities (school, kindergartens, hospitals) located in the South of the city. Re-routing is considered necessary because informal settlements were built in close proximity (2-3 meters) to part of the existing over-ground pipeline; this constitutes a significant safety risk to residents in case of a pipeline breakdown/ incidence especially given the age of the pipeline (some sections are in service for more than 40 years). The estimated length of the new under-ground pipeline route is around 3 km and would be installed under a new paved road that is currently being planned along railway tracks as well as under an existing traffic road. 

In order to support the preparation of the above outlined investments, BTS is planning to hire an international consultancy company (‘the Consultant’) to support the preparation of the technical documentation for the building-level substation upgrades, as described in this ToR. 

II. Objectives of the Assignment
The objective of this assignment is to support BTS in preparing the technical documentation for the planned upgrade of building-level substations (investment package 1), including review and development of open system connection schemes in accordance with international standards, and providing technical specifications as well as other technical input for the tender documents and bid evaluation. Subject to satisfactory performance of the selected Consultant and availability of funds, the Consultant will also provide support for project implementation, including in particular limited installation supervision input to BTS (BTS will conduct installation of substations in-house). 
III. Scope of Services
Task 1: The Consultant shall support BTS in all technical aspects needed for ensuring timely and quality preparation of tender documents for Investment package 1: Upgrade of building level substations. Specifically, this is expected to include (but is not limited to) the following:
· Discuss and agree with the client (BTS) and the World Bank team the objectives and detailed technical scope of the investment and prepare an Inception Report outlining the detailed approach and technical scope for the assignment and a time-bound implementation plan

· Provide other technical advice and assistance to BTS on key areas needed (e.g. on modern metering, remote reading and controller technologies)
· Prepare template connection schemes for building level DH substations for different supply options (with or without hot water supply) and for different heat loads (in residential multi-apartment buildings), to be included as part of the bidding documents; the number of template connection schemes needed should be proposed as part of the Inception Report but is expected to include at least 4 different template schemes (variations) and take into account below highlighted aspects for the design work.
· Review the list of substations and components proposed by BTS, recommended changes as needed (taking into account below highlighted aspects) and provide an updated investment cost estimate.
· Prepare design, drawings and technical parts for the bidding documents (using World Bank templates to be provided by the client), including technical specifications for new substations to be procured as well as specifications for the components and systems to be procured for upgrading the existing substations, such as control valves, controller system, smart heat and DHW metering, pressure regulators, backstop valves, closing valves, line balancing valves, automation and instrumentation, remote reading, etc. 
· Ensure that the supply of substations and components for refurbishment and upgrading includes adequate installation and maintenance instructions and training from the suppliers, to facilitate reliable operation, long life time and efficient maintenance.

· Prepare a substation maintenance manual defining the preventive maintenance actions, materials and intervals needed to maintain the substations and their components in good working condition and to ensure long service life.

· Prepare the specification for the bidding documents for the preventive maintenance data system to be used for building level substations (with the possibility to expand to cover other BTS’ assets).
· Provide other technical support needed during preparation of the project
The design work shall observe all aspects and cover all systems and equipment needed for efficient and reliable operation of building level substations. The consultant shall consider also the impacts of the building level substation on the building internal systems, DH network and DH system as a whole. Specifically, the work is expected to consider (but is not limited to) the following:
· international best practice, as applicable to local conditions as well as international and local standards and regulations
· simple, fail-proof connection schemes and components
· robust, proven technology facilitating reliable operation and long service life in physical conditions available (e.g. air humidity, water quality)
· heating: open connection, temperature control by mixing
· targeting low return temperature and minimum DH flow
· DHW: efficient and reliable temperature control (e.g. by 3-port valve)
· direct tapping from DH flow to return to be minimized in DHW circulation
· assessing the need of pressure regulating valves and line balancing valves 

· the safety aspects of heating and DHW connection (T, p)
· optimum metering arrangements for heating and DHW
· observing local regulations for heat and DHW supply, invoicing and tariffs
· brief assessment of remote reading options based on cost/benefit
· efficient and reliable control system and equipment
· controller unit, automation and instrumentation
· control valves
· possible interlinkage to metering and/or SCADA
· backstop valves, closing valves
· strainers
· installation and maintenance aspects 
In addition to the technical design and specification inputs for the tender documents, the Consultant shall also provide the following advisory services:
· Advice on procurement packages; at this stage, it is anticipated that the goods for the new substations and spare parts for renovation would be procured in one package and that the supply contract will also include on-site training on installation and checking/ monitoring of installed new and rehabilitated substations on a sample basis (e.g. 5%). It is envisaged that the substation installation works would be carried out by BTS, possibly supported by local contractors as needed. The heat and hot water meters with the remote reading system is anticipated to be procured as a separate package including goods, installation and commissioning as a turn-key delivery. As for the preventive maintenance data system, it is proposed that this will be procured as a separate supply and install contract. 
· Prepare a detailed implementation plan, including an updated investment cost estimate (with unit cost break downs) and a time schedule for delivery and installation
· Prepare a list of potential suppliers

Task 2: The Consultant shall provide support on technical aspects in the bid evaluation process. Specifically, this is expected to include:
· Assist BTS, as required, with review of bidder’s inquiries, prepare draft answers and clarification on bidder requests during the bidding process for consideration and follow-up by BTS;
· Assist BTS, as required, with evaluation of bids received under all the tenders’ procedures for which the designs were developed by the Consultant and in accordance with the qualification information, criteria and procedures stipulated in the bidding documents;

· Verify compliance of technical responsiveness of the bids with requirements set out in the bidding document, including deviations and missing information as well as issues concerning quality of goods, materials and technology proposed;
· Analyze responsiveness of the bids with the Norms and Standards specified in the bidding documents.

Task 3: Subject to satisfactory performance of the Consultant and availability of IDA funds, the Consultant shall provide support in terms of installation instructions and supervision. Specifically, this is expected to include: 

· Review in cooperation with BTS the installation instructions provided by the suppliers of substations and components and complement them as needed, to facilitate reliable operation, long life time and efficient maintenance.
· Attention should be paid especially on (but not limited to) ensuring the accurate operation and easy maintenance of heat and hot water metering, remote reading connections, automation and control systems.

· Advice BTS on other installation aspects as requested by BTS 
· Consultant is expected to carry out approximately 3 times 3 days visit to review the installation works carried out by BTS
IV. Duration and Schedule

The design and specification work shall be carried out from April to July 2017. The timing of support work for procurement and installation supervision will depend on procurement plan and project implementation schedule.
V. Deliverables
The Consultant is to prepare and deliver in written form the following documents and information in English and Russian:

Task 1:

· Design drawings defining the recommended substation connection schemes (open system) with explanation on how the issues listed in Task 1 above have been covered

· Technical input and specifications for tender documents, including specifications for new substations to be procured as well as specifications for the components and systems to be procured for upgrading the existing substations
· Advice on procurement packages, detailed implementation schedule, and information on potential suppliers
· Updated investment cost estimate
· Maintenance manual
Task 2:

· Draft answers to bidders’ inquiries.
· Other review documents on bid evaluation as defined in Task 2 above.
· Installation guidelines and other advice as requested.
Task 3:

· Comments on installation instruction and additional guidance to BTS on installation, as needed

· Specific advice on installation  as requested by BTS
· 3 installation supervision and support visits and related supervision reports, including recommendations on installation works for BTS

VI. Institutional Arrangements
The Consultant will be supervised by BTS. The Consultant shall provide overall management of all aspects of the work / services and ensure internal quality control and assurance procedures during the execution of the Contract.  
VII. Required Competence and Qualifications
The Consultant must have necessary qualifications and relevant experience to perform the services:
a)
At least ten (10) years of international experience in industrial engineering at District Heating and building level heat supply field;

b)
At least three (3) successfully completed assignments for the past five (5) years, related to open system DH rehabilitation at building-level.
The Consultant is recommended to include international expertise as well as local partners/experts in the project team in order to execute all aspects of this ToR, comply with licensing requirements and obtain the most complete information on local design practices and regulative issues regarding heat networks, building level substations and heat and hot water metering.
The Consultant shall provide qualified specialists with necessary competencies, relevant experience and skills to perform the scope of works included in this Terms of Reference. The specialist team proposed by the Consultant shall have sufficient skills and experience in:

a) design and technical specifications of building-level substations and in-house equipment, their installation, repair, reconstruction, and first-time setting including heat and HW metering systems;
b) inspection of building-level substations and in-house equipment installation;
c) development of cost estimates, supporting the bid evaluation and procurement process;

d) building-level substations and in-house equipment installation supervision including welding, insulation, testing and commissioning
The Consultant team shall be appropriately certified:
a) a certificate of registration. 

b) to have or to confirm the "License" issued by the State Agency for Architecture, Construction and housing and communal services under the Government of the Kyrgyz Republic for the design of heating network. (Decree of the Government of the Kyrgyz Republic №499 dated 30.08.2001, Chapter 5, "Levels of responsibility in design, installation and construction work, equipment for engineering systems, networks and structures"). 

The proposal submitted by the potential candidate will be assessed against the following qualification requirements:

a) Methodology and work plan (accounting for 20%)

b) Experience and qualification of key personnel (accounting for 80%)
The experience of the required key personnel (whose CV shall be submitted with the proposal) shall cover the areas as listed in the following. The Consultant shall clearly indicate if the same expert is proposed to cover several areas, e.g. the Team Leader acting also as a Technical Expert or one Technical Expert proposed to cover two expertise areas.
· Team Leader / Chief Project Engineer with a Master’s degree in engineering or related field, and at least 7 years of relevant experience (20 points)
· Technical expert in building-level substations with good understanding on open District Heating systems as well as building internal heating and hot water systems; with a Master’s or Bachelor’s degree in engineering or related field and at least 7 years of relevant experience (20 points)
· Technical expert in control and automation and heat and hot water metering with a Master’s or Bachelor’s degree in engineering or related field and at least 6 years of relevant experience (20 points)
· Technical expert in building-level substations and building internal equipment inspection and installation supervision with a Master’s/Bachelor’s or Technician’s degree in a relevant field and at least 6 years of relevant experience (10 points)
· Local expert on local design practices with a Master’s or Bachelor’s degree in a relevant field and at least 6 years of relevant experience (15 points)
· Local expert on regulative issues regarding design of District Heating systems, building-level substations, heat and hot water metering and building internal equipment; with a Master’s or Bachelor’s degree in a relevant field and at least 6 years of relevant experience (15 points)
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