Technical Specifications for Supply and Assembly of a Centralized CO2 Transcritical Ejector Supermarket Refrigeration System 


Project location where the system needs to be installed: Nakuru, Kenya
Basic project information 
Project history and description
The Deutsche Gesellschaft fϋr Internationale Zusammenarbeit (GIZ) GmbH, on behalf of the German Federal Ministry for Economic Cooperation and Development (BMZ) and co-funded by French Government (AFD), is working in cooperati5 on with the Kenya National Ozone Unit under the Ministry of Environment, Climate Change and Forestry (MoECCF).
The planned demonstration of CO2 transcritical supermarket refrigeration system is part of Kenya’s activities under the HCFC phase out Management plan (HPMP). The aim of this project is to demonstrate CO2 technology as a viable, environmentally and climate friendly cooling technology option available to Kenya as well as the region. This project presents the possibility of aiming to phase out HCFC without moving to the high GWP technologies based on HFCs but rather transition to natural refrigerants. Additionally, the project seeks to demonstrate energy efficiency in the supermarket sector. 
The supermarket conversion is planned to be implemented at Woolmatt central supermarket in Nakuru. Woolmatt is currently operating 3 supermarket branches in Nakuru. The conversion is planned to be implemented at the main branch in the city centre of Nakuru. Currently, Woolmatt has centralized R22 chiller systems (7 multideck with 3.8m and one with 3.3m length) in operation, with a total charge of 28 kg of R22. All 8 R22 multi-deck chiller systems will be changed to a centralized transcritical CO2 ejector system. It is hoped that the Nakuru supermarket demonstration will encourage other supermarkets to adopt CO2 based cooling equipment as a technology of choice and thus creating a movement that will support the country’s initiatives towards reducing its GHG emissions. 
Aim of the project
The overall objectives of project are:
a) Supervise and support to accelerate the phase out of HCFC consumption in the servicing and different industrial sectors of the country through provision of a package of technical assistance components.
b) Demonstration, training and equipment showcasing the sectoral application possibilities of energy efficient supermarket refrigerating systems operating with natural refrigerant CO2 (R744).
c) Dissemination of gained project experiences within the Kenyan Supermarket Refrigeration sector and end users.
d) Comprehensive training of trainers and technicians.
e) Sustainability of the HCFC phase out program through elaboration, strengthening and keeping operational a comprehensive package of national legislative measures, regulations and codes related to the Montreal Protocol and the use of natural refrigerants.
Definitions
Project:
The project in relation to the services/works/supplies are to be provided under the contract.
Turn-key project:
The term turn-key project describes a project in which the contractor is responsible to the contracting party for the entire result of the project and presents it completely finished and ready to use at the day of the acceptance test. The contractor is responsible to verify design parameter as given from the contracting party, indicating local conditions.
Demonstration project:
A demonstration project is a relatively self-contained small-scale capital investment or technical assistance project, the purpose of which is to "demonstrate" a particular approach and specific technology that serves as a model fostering emulation by others.
Beneficiary: 
The entity receiving a grant; the grant recipient is Woolmatt main branch located in Nakuru, Kenya, which serves as the site of the supermarket facility.
Bidder: 
Contractor, supplier, or vendor who responds to an invitation to bid.
Contractor: 
Any natural or legal person or consortium of such persons and/or bodies selected at the end of the procurement procedure for the award of the contract. The successful bidder, once parties have signed the contract.
Contracting party (CP): 
Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ) GmbH 
Dag-Hammarskjöld-Weg 1-5 
65760, Eschborn, Germany
Refrigerating system: 
The term “refrigerating system” means any equipment whose purpose is to lower air and product temperatures and/or to control relative humidity.
System:
The required system is a centralized transcritical CO2 ejector refrigeration system that has to be assembled, filled with refrigerant, tested and ready for use at the beneficiary’s site.
Drawings:
Drawings provided by the Contracting Party and/or the Project Manager, and/or drawings provided by the Contractor and approved by the Project Manager, for the carrying out of the work, for the provisions of the supplies, or for performance of the services.
Pictures of the current refrigeration system (see Annex 2) 
Services: 
Activities to be performed by the contractor under the contract such as designs, technical assistance, manufacturing, installation, commissioning, supervision of decommissioning and training.
Project manager: 
The person responsible for monitoring the implementation of a project on behalf of the contracting party.
Technical Specifications 
The document drawn up by the Contracting Party setting out its requirements and/or objectives in respect of the provision of supplies or works, specifying, where relevant, the methods and resources to be used and/or results to be achieved.
General description of requested services
Requested services including design, manufacturing, factory testing, shipment, installation and commissioning of a centralized transcritical CO2 ejector refrigeration system, arranged for the supermarket, as complete functional system with high operational reliability and low maintenance requirements. The refrigerating system must be installed within an already existing space at the installation site of the beneficiary. 
Services by the contractor include the training of operators and field service personnel at the place of delivery during the installation and commissioning activities.  

The centralized CO₂ transcritical ejector refrigeration units shall be designed, manufactured, and factory tested. The design, materials, and workmanship shall comply with all relevant European standards and directives, including EN 378 series, ISO 817, and applicable EU regulations such as the Machinery Directive (2006/42/EC), Pressure Equipment Directive (2014/68/EU), and the Low Voltage Directive (2014/35/EU). The bidder shall provide valid CE Declarations of Conformity and supporting certificates for all applicable components and assemblies. A summary of applicable standards is provided in section 1.4.12.
Required tasks regarding the demonstration project
a) Pre-conversion: Operator on site has to make sure the supplied refrigeration equipment energy consumption is measured without other building equipment. If not, operator/electrician should separate the energy distribution and install an energy meter for only the supplied refrigeration equipment energy measurement. Ideally, monitoring should be for about three months at a minimum. The process shall be monitored by the contractor.
Status Quo, location for the requested installations

a) Detailed information to be found in annex 1 and 2
b) Power supply voltage Kenya.
· Single Phase Voltage = 230 V – 2 Wire; 50 Hz
· Three Phase Voltage = 400 V – 4 Wire; 50 Hz
c) Nakuru Woolmart Supermarket currently operates a variety of refrigeration and air conditioning (RAC) equipment, most of which rely on hydrochlorofluorocarbon (HCFC) R22 a refrigerant with high ozone depletion potential (ODP) and significant global warming potential (GWP). This cooling infrastructure is critical for maintaining the quality and safety of perishable goods, including beverages, dairy products, and fresh produce. However, the continued use of R22 presents both environmental and economic challenges, particularly due to its high leakage rates and regulatory phase-out.
d) The supermarket’s refrigeration system is a combination of horizontal and vertical cooling units, with an estimated total R22 charge of 27.5 kilograms. Among the major units in use is a showcase horizontal display unit charged with R22, measuring 3.30m by 0.9m, with five shelves and four front-facing access doors for multipurpose storage. Additionally, five multi-deck beverage and dairy coolers are used each unit charged with R22 and measuring 3.9m in length and 2.05m in height. The store also operates two dedicated dairy display units; each charged with R22 and a compact milk display cooler unit charged with R22.

Targeted technical solutions, equipment characteristics and services

Note: Projected is the assembly of a centralized transcritical CO2 ejector refrigeration system for Woolmatt central supermarket in Nakuru - Kenya. The bidder/contractor is advised to check statics of the buildings structure for the new unit systems in cooperation with the beneficiary. 
Hereinafter, supplies and services for the complete establishment of the project at the beneficiary’s location is described. The total service is to be provided to the buyer and beneficiary on a turnkey contract basis. 
To the extent that discrepancies are identified or project changes appear necessary or financially reasonable in the bidder’s estimation, proposals for consolidation shall be submitted with the bid submission.
The centralized transcritical CO2 ejector refrigeration system, will also be used to facilitate the required training.

a) The unit systems are state-of-the-art designed, optimised and manufactured for the application with CO2 refrigerant (safety classification A1 ISO817), complying with all relevant European regulations and standards. Refrigerant circuit design following goals for high operating pressures.  All unit systems are CE certified.
b) Application specific refrigerant charges must be submitted with the quotation.
c) Requested services shall comprise of all functional and safety related features in order to provide a turn-key project.
d) Cooling capacities for the refrigeration equipment shall be equal or exceeding the information provided in section 2.1.
e) Generally, the intended equipment installation arrangement is comparable with the initially installed centralized refrigerating systems. Probably, capacities, weights and measures of the new equipment may vary. For further references see section 2.1.
f) All equipment offered shall be compatible with the power supplies at the installation site; 400V/4-Wire/50Hz and or 230V/2-Wire/50Hz.
g) It shall be confirmed with the submitted quotation that all of the equipment offered meets the required electrical power requirements and that all of the equipment offered meets the capacity requirements at the available electrical power supply.
h) The equipment specified shall be able to run continuously for 24 hours (365 days) in ambient temperatures from 10 ℃ to 45 ℃, at high relative humidity.
i) The unit systems are pre-charged, complete factory made.
j) Further, each unit system shall be equipped with:
· Protection system for voltage drops and phase failures.
· Independent separated electrical power and control panel with complete protection against contact (minimum IP 55), and protection against water jets from any given angle. The contractor is requested to supply the refrigerating unit systems with a built-in energy meter, hardware and configurations of internet-based system for controlling and monitoring of integrated devices.
· Unit equipped with suspension lugs for crane lifting and including rigging instructions where necessary.
· All unit packing for sea transport.
k) Provide and install a full range of refrigeration piping and components complying with the high transcritical pressure of CO2
l) Electrical cable installation for connections between control panel, remote display and internet-based monitoring system.
m) The quotation shall include a separate detailed list of required spare parts and consumables for two years of system operation. 
n) Complete documentation and labelling according to EN378-2. 
o) Submit results of contractor’s standard factory tests, according to EN378-2:2016 and 2014/68/EC – PED (or equivalent).
p) All documents in English language.
Materials, equipment and construction requirements
a) Design and construct the centralized transcritical CO2 ejector refrigeration system without overstressing any components to meet the requirements outlined in this document.
b) All structural frames and external housings of the centralized trans-critical CO₂ ejector refrigeration system shall be constructed from galvanized steel with a polyester powder-coated finish or equivalent for corrosion protection. Pressure-bearing components within the refrigerant circuit (such as piping, vessels, and fittings) shall be constructed from high-pressure-rated materials suitable for CO₂, including stainless steel in compliance with EN 378-2 and applicable pressure equipment standards.
c) The unit shall be completely wired and pretested at the contractor’s factory including all power and control wiring on the unit and between the control panel, pressure sensors, temperature sensors etc.
Targeted organisational services to be executed by the bidder/contractor
a) The bidder is encouraged to keep in contact with his local representative for the preparation of the technical and commercial proposal.
b) Transport & Packaging FCA Suppliers premises (Europe) + Final destination (KE)
Optional: You can include an Option for delivery DAP Woolmatt Supermarket Nakuru, Kenya in your offer. Please note that Options do not need to be offered. They are not part.
c) Provision of contractors and/or - official representative’s supervision and assistance for installation and system start-up in attendance of beneficiary field service personnel, operators and engineers. 
d) Supervise the decommissioning of the existing refrigeration system jointly working with the beneficiary.
e) During the commissioning and test phase, a performance test shall be conducted by the contractor, including monitoring and documentation of all system functions and parameters. 
f) The contractor shall provide the products risk analysis report as required in accordance with:
· 2006/42/EC (MD)
· 2014/68/EU (PED)
g) All works shall be carried out according to an implementation, milestones and workflow description (contractors’ responsibility) listed in section 1.4.5, conform to the beneficiary’s requirements, in order to minimize interferences of regular business activities and to secure an efficient project implementation.
h) Installation preparation coordination with local engineers as also partly described with section 1.4.11 “works to be completed by beneficiary” of this document.
Installation, start-up and training requirements
a) Contractor’s trained field service representative has to supervise the final preparation phase, the local installation of auxiliary equipment (preparations remote from the factory are possible – see section 1.4.11 (“works to be completed by beneficiary”), and the final installation and commissioning works. Contractor’s trained field service representatives have to supervise the final refrigerant leakage testing, the initial start-up and the acceptance test procedure and shall submit a written refrigerant leak testing and tightness certificate. 
b) The complete installation shall be checked for procedural and operational compliance by the contractor’s factory trained field service representative. 
c) Service representative’s time at job site shall be as required to place the unit systems into operation, to perform other duties as required to obtain proper installation and successful operation of equipment and to answer questions which the beneficiary’s engineers and operators may have about proper operation of the system and units. 
d) The contractor’s representatives have to conduct such operating tests as required to ensure that the system and respective units are operating in accordance with the specified performance data.
e) The contractor’s representative shall submit a written report to the project manager, containing all data recorded and a letter stating that the units are operating properly.
f) With the preparation of the final acceptance test, the contractor’s representatives shall provide the system documentation to the end beneficiary’s engineers and operators.
Providing training to technical servicing technicians / company and operators during installation and commissioning
a) The focus of the CO2 technology demonstration project is to present new state-of-the-art technologies for the refrigeration sector and to promote environmentally friendly applications with natural refrigerants as energy and cost-efficient solutions. During the project implementation at site, safety issues, design features, installation, commissioning, servicing and maintenance procedures shall be demonstrated. It is important and necessary that all technical teams (engineers, operators, field servicing personnel) will be trained on CO2 refrigerant technologies with start-up of the equipment. They must familiarise themselves with all aspects of the refrigeration equipment operation, control and safety issues to ensure that the system will operate in a safe and efficient manner over its working operational life.
b) The additional demonstration and commissioning activities at site should be designed as a minimum of a one-week “training” session for manufacturers and product technology related issues. 
Documentary requirements for the bidder with quotation
a) Description and performance data sheets of main circuit components.
b) Piping and instrumentation diagram for the refrigerant circuit.
c) List of motors and other electrical components, voltages and power consumption.
d) Specification of refrigerant and refrigerant charge. 
e) Dimensional drawings of the unit and auxiliary equipment, including installation requirements.
f) Dimensional drawings indicating the technical installations and integration within the building.
g) List of spare parts and consumables as recommended for a minimum of two years of operation. 
h) Brief description of all components of the training program for engineers and operators/technicians.
i) All documentation submitted in English language.
Documentary requirements for the contractor (project implementation)
1) All documentation shall be in accordance with:
· 2006/42/EC (MD)
· EN378-2
If applicable:
· 2014/68/EU (Pressure Equipment Directive - PED)
· 2014/30/EU (Electromagnetic Compatibility - EMC Directive)
2) With manufacturing phase: 
a) Technical communication with the beneficiary engineers and contracting party (CP) for site preparation.
b) Installation manual – editable electronic copy (.docx) and final signed PDF version in English.
c) Final certified installation and drawings including:
· Equipment layout and anchoring plan
· Piping and instrumentation diagram (P&ID)
· Location and interface of all auxiliary equipment 
d) Factory test report (including results of high-pressure testing, electrical testing, and functional checks)
e) Factory acceptance certificate 
f) Documentation of all components:
· Serial numbers
· Manufacturer datasheets 
· Performance curves
· Certificate of conformity
g) Material and components list
h) List of spare parts and consumables (including ordering info and lead times)
i) Complete written description of equipment and system furnished 
j) Final product data sheets (with technical specifications)
k) Operating and maintenance manuals (including preventive maintenance schedules and instructions).
l) Written description of equipment items, how each part functions individually, and how the full refrigeration system operates in transcritical mode, including ejector operation.   
m) CE certificate of conformity
n) Electrical circuit diagram with identification of all terminals and safety switches
o) Refrigerant circuit diagram (including CO₂ pressure zones, relief valve locations, and flow direction).
p) Operator’s manual (with user-level instructions and alarm handling)
q) Software programming manual (if applicable)
r) Delivery with adequate packing, lifting instructions and lifting lugs, transport damage inspection checklist.
s) Software and information on data storage medium 
t) Drawings of the final positioning and installation status at installation site including auxiliary equipment (negotiated with the buyer and beneficiary) – electronic copy (.dwg and .pdf).
u) Operating and maintenance manuals - electronic copy (.doc and .pdf)
v) Complete written description of equipment and system furnished – electronic copy (.doc and .pdf)
w) Functional description - written description of equipment items, how each part functions individually, and how system works as a whole – electronic copy (.doc and .pdf)
x) All documentation submitted in English language and provided in both electronic and printed formats.
y) Provision of DRAFT training concept and training materials considering all didactical aspects in form of; training manual (.doc), power point slide presentations (.ppt)
z) All documentation submitted in English language.

Documentary requirements for the contractor during commissioning phase. 
a) Technical communication with the beneficiary engineers and CP for site preparation, civil works alignment, power and utility interface readiness.
b) At site installation and commissioning, contractor’s trained field representative supervision, startup procedures, system calibration and settings, pressure testing and leak detection (CO2 specific), refrigerant charging records.
c) Installation site acceptance test together with the contracting party and the beneficiary
d) Submission of written refrigerant leak test and tightness certificate, commissioning report including measured performance data and final acceptance certificate signed by all parties among others.
e) Provision of hazard analysis according to occupational health and safety (OHS) regulations and ISO 45001:2018-06
f) Provision of final refrigerant circuit layout in colour (format A0) under foil, two copies.
g) Provision of a functional short description of the system how to switch off/on, emphasizing also the functions of the ventilation systems (format A3) under foil, for each location exit, English language
h) Emergency actions and first aid measures (format A3) under foil, for each location exit, English language.
i) Marking of all refrigerants circuit lines in colour according to DIN 2403
j) Marking and signposting of prohibitions, warnings, guidelines and rescue. 
k) Installation and function test of emergency lighting.
l) Provision of FINAL training materials approval by GIZ and project partners.
[bookmark: _Hlk165130267]Works to be completed by the beneficiary (supermarket)
[bookmark: _Hlk165130236]Supervised by CP and the contractor, the following preparatory work for the installation of the supermarket refrigerating systems will be provided by the supermarket and their sub-contractors and therefore these activities (with exception of contractor’s supervision) are not subject of the technical and commercial proposal (applicability provided):
a) Monitoring and recording of the power consumption for the existing refrigerating systems over a period of approximately 3 months (as a minimum) before the start of decommissioning of the system.
b) Recovery and disposal (provision for destruction) of existing charges of HCFC R22, including written documentation.
c) Recovery and disposal of compressor lubricant, including written documentation.
d) Recovery and disposal of contaminated materials (such as filter driers).
e) Decommissioning and dismantling of the existing system and removal from the installation site with supervision from the contractor. This includes the condensing units, evaporators, refrigerant piping, pipe insulations, cables and control boxes. 
f) All builders work as per contractor’s instructions shall be executed by the beneficiary. 
g) Provision of incoming mains electrical supply for the systems, as per contractors’ instruction.
h) Provision of earthing and potential equalisation (in specific with buildings structure) of the equipment, as per contractors’ instructions.
i) Installing fire extinguishers, as per contractors’ instructions.
j) Supply of water, lighting and electricity, for use during installation and commissioning.
k) For the demo project operation, it will be necessary to maintain the proposed “controlling and monitoring” via internet connection. The beneficiary shall provide ethernet cable connection or a 3G/4G wireless router, as requested by the contractor.
l) Bringing in of equipment and materials into the building and provision of lifting equipment and labour works to place the equipment at installation site (unpacking of all equipment and materials processed only from authorised contractors’ representatives).
m) Supporting installation and commissioning activities for the refrigerating systems.
n) Provision of labelling for safety and first aid equipment as well as escape routes.


Applicable regulations, guidelines and standards (national / international)

	No.
	Standard / Guideline 
/ Regulation
	Description

	1. 
	EN 378-1 
	Refrigerating systems and heat pumps safety and environmental requirements. Basic requirements, definitions, classification and selection criteria

	2. 
	EN 378-2
	Refrigerating systems and heat pumps safety and environmental requirements. Design, construction, testing, marking and documentation

	3. 
	EN 378-3
	Refrigerating systems and heat pumps safety and environmental requirements. Installation site and personal protection

	4. 
	EN 378-4
	Refrigerating systems and heat pumps. Safety and environmental requirements. Operation, maintenance, repair and recover

	5. 
	ISO 817
	Refrigerants -designation and safety classification 

	6. 
	EN 1861
	Refrigerating systems and heat pumps – System flow diagrams and piping instrument diagrams. Layout and symbols

	7. 
	1272/2008/EC
	Regulation on classification, labelling and packaging of substances and mixtures

	8. 
	2006/42/EC
	Machine directive (MD)

	9. 
	2014/68/EC
	Pressure equipment directive (PED)

	10. 
	2014/35/EC
	The Low Voltage Directive (LVD)

	11. 
	2014/30/EC
	Electromagnetic compatibility (EMC)

	12. 
	ADR P200
	European Agreement concerning the International Carriage of Dangerous Goods by Road

	13. 
	KS ISO 5149‑2:2014
	Design, construction, testing, marking, documentation of refrigeration systems

	14. 
	KS ISO 5149‑3:2014
	Installation site safety, ventilation, pressure relief 

	15. 
	KS ISO 5149‑4:2022
	Operation, maintenance, repair, refrigerant recovery & disposal 

	16. 
	KS ISO 817:2014 & AMD 2
	Refrigerants – Designation and Safety Classification

	17. 
	KS ISO 14903:2017
	Leak integrity criteria, such as for hermetic joints, crucial for high‑pressure CO₂ systems

	18. 
	KS ISO 23953‑2:2023
	Classification, testing, performance for refrigerated display cabinets (essential to supermarket setup) 

	19. 
	KS ISO 13971:2012
	Requirements for flexible pipe elements, hoses, vibration isolators (essential for the refrigeration systems)

	20. 
	KS ISO 21922:2021
	Valves: safety, testing, marking conformity

	21. 
	KS IEC 60445:2021
	Man‑machine interface for equipment terminals and conductors 

	22. 
	KS IEC 60335-2-89 
	Household and similar electrical appliances – Safety – Part 2‑89:

	23. 
	KS 1625:2001; IEC 60364 series
	Wiring and installation series



Installation, startup and training requirements
Refrigerated systems Installation start-up and training shall be organised in close coordination with the project leading entities and the beneficiary, Woolmatt central supermarket Nakuru, Kenya. Activities to be executed for the project implementation shall have minimal interference with the regular beneficiary’s business operation. 
a) The complete installation shall be checked for procedural and operational compliance by the contractor’s factory trained field service representative. 
b) The service representative’s time at the job site shall be as required to execute all the work and to place refrigeration systems and to put all components into operation, to perform other duties as required to obtain proper installation and successful operation of equipment and to answer questions which the end user’s engineers may have about proper operation of the systems.  
c) The contractor’s representatives must conduct such operating tests as required to ensure that all systems are operating in accordance with the specified performance data. 
d) The contractor’s representatives shall submit a written refrigerant leak test and tightness testing certificate. 
e) The contractor who carries out any electrical installation work on the beneficiary’s premises must provide an electrical safety certificate. The electrical safety certificate is a legal document certifying that the installation work: 
· has been completed.
· has been checked, tested and comply with all regulatory requirements. 
· is safe to connect to the electricity supply.
f) The contractor’s representatives shall submit a description of each safety device and its operation. 
g) Acceptance test to be executed after complete installation of all components and successful trial operation. 
h) The trial operation shall be for a time span of a minimum of 5 working days. Monitoring evidence shall be provided in written form and with the provision of generated data files. 
i) With the preparation of the final acceptance test together with the buyer and the beneficiary, the contractor’s representatives shall provide the prepared training materials and system documentation for the beneficiaries’ engineers and operators.
Implementation, milestones and workflow description
All works shall be carried out according to an implementation and workflow description (contractors’ responsibility), conform to the end user’s requirements (beneficiary) to minimize interferences and to be agreed on before execution.
The bidder is encouraged to keep in contact with his local representative for the preparation of the technical and commercial proposal.
Implementation, milestones and workflow sheet, starting with the date of the contract countersignature. The bidder shall indicate the foreseen number of calendar weeks within this “milestones and workflow sheet”

	Milestone
	Completion time (weeks)
(To be completed by the contractor effective from the date of contract signing)
	Activities
	Reporting

	1. 
	
	First draft of technical documentation
	Provision of drafts

	2. 
	
	Equipment manufacturing and completion
	Progress report

	3. 
	
	Planning of equipment integration at site, early communication with the beneficiary
	Implementation description

	4. 
	
	Development of manufacturing phase submittals
	Provision of documents

	5. 
	
	Factory test 
	Test report and certificates provision

	6. 
	
	Equipment shipment to FCA Hamburg including previous notification of shipping and operating weights and equipment dimensions 
	Notification of dispatch

	7. 
	
	Site preparation and placing the equipment within the building (see also “Work to be completed by beneficiary section 1.4.11)
	Communication and confirmation of execution done by the supermarket and their sub-contractors and supervised by the contractor. 

	8. 
	
	Guidance of the beneficiary decommissioning works
	Communication and confirmation of execution done by the supermarket and their sub-contractors and supervised by the contractor.


	9. 
	
	Equipment installation and commissioning
	Brief status report

	10. 
	
	Acceptance of the contract works effected
	Acceptance test and documentation, final reporting



After sales
a) After-sales service required: technical support and troubleshooting hotline 24h-365 days for the warranty period and hereafter. On-site support within 24 hours.
Any commissioning of services resulting from it shall be carried out by the end user and must not be included with your offer.
 
Technical Specifications
Centralized Trans-critical CO2 ejector refrigeration system
See technical details in Annex 4
[bookmark: _Toc131354631]Technical training
The bidder has to include a comprehensive on-site training program for the local engineers, trainers, operators and technicians, to make them confident in handling of the demonstration and training system, the control and monitoring system, all systems safety features and the safe working with CO2 refrigerant. Most important is the demonstration of the handling of such refrigerants in a safe and efficient manner including the use of required working equipment, tools and Personal Protective Equipment (PPE).
[bookmark: _Hlk36396756]Requirements are set out herewith for the organization and training content development for a five-day (40-hour) training course for up to ten (10) participants including operators and servicing companies’ representatives. All costs related to training material development and training course implementation, including travel, accommodation, DSA, etc. of the trainer / contractor need to be quoted as lump sum.
The start-up of the training shall be organised in cooperation with GIZ, the Ministry of Environment and Forestry and Woolmatt central supermarket Nakuru, Kenya and preferably starting in a timely manner, after successfully executed acceptance test of the complete installations. Emphasis shall be taken on the detailed training of design, maintenance and servicing activities. At the end of the training, the participants shall be able to perform all activities on their own and be able to act as service technicians or engineers for the subsequent applications.

The ratio of training units should normally be 30% theory and 70% practice.
Theory
The competent person must obtain knowledge to know about the general concepts, laws, regulations and principles of the certain field of RACHP technologies. With the theory assessment, the persons shall demonstrate a level of predefined competence of their theoretical ability as necessary for the activity in question.
Practice 
Acquisition and consolidation of sector-specific skills for working according to specifications as well as adequate handling of materials and tools (function, application, storage, cleaning, etc.). The person must carry out an assessment, be able to demonstrate use and handling while considering the characteristics of each subject herein.
Assessment
The assessment can be done by theoretical and practical assessment as applicable with close interaction of Woolmatt central supermarket Nakuru, Kenya. 
[bookmark: _Toc131354632]Content of the training
The focus of the CO2 technology demonstration and training project is to present new and safe state-of-the-art technologies and to promote all technical improvements in a simple and objective way. The focus is to demonstrate carbon dioxide applications and the use/handling of these natural refrigerants for industrial and commercial state-of-the-art refrigeration systems. During the training course, safety issues, design features, installation, commissioning, servicing and maintenance procedures will be covered with theoretical lectures and practical hands-on sessions. Moreover, energy efficiency comparisons between the CO2 system and the direct expansion conventional systems, using other halogenated refrigerants such as R404A and R22, will be subject of the technology discussions.
It is important and necessary that all technical teams (engineers, installers, operators, end users etc.) be previously trained with the natural refrigerant technology before starting with the design, installation, operation and maintenance of this kind of system refrigeration equipment.
Exemplarily the CO2 subcritical system is in some sense very simple and mechanically quite straightforward, but in other areas it can be extremely complicated and requires an extensive understanding of how the system will behave under changing conditions. In addition, for the CO2 (R744) system it is most important to emphasize how refrigerant circuit servicing is maintained if piping sections or components needs to be separated from the circuits. A combination of all technical, administrative and management measures during the life cycle of a Refrigeration, Air Conditioning, and Heat Pump (RACHP) system for the preservation of the safety status or restoration of the functionality and specified energy efficiency of the refrigerating system shall be part of the training, ensuring that the system can perform the intended specified function. Brazing into a refrigerant circuit and handling refrigerants is scope of competence and must be included in any applicable form. 
Service personnel need an intimate knowledge of the inter-relationships between the high and low stage control systems, as well as the individual control systems in each stage, to be effective at maintaining and servicing these systems. They must familiarize themselves with all aspects of the plants operation, control and safety issues to ensure that the system will operate in a safe and efficient manner over its working operational life.
For the use of R744 it is important to understand safety procedures and how to use Personal Protective Equipment PPE). 
General training, development and activities and assessment of competence shall be guided according to the standards and guidelines explicitly listed within section 1.4.12 of this document.  Competence assessment shall be executed in theoretical and practical form at the end of the training.
Appropriate training tools and additional equipment, including PPE, will be available locally.

[bookmark: _Toc131354633]Learning objectives
Areas of detailed job competences and assessment criteria
The complex of detailed job competences and assessment criteria consists of eight (8) tables, each with an area where knowledge and skills are necessary and shall have theoretical and practical content with the focus on R744 applications.
a) Basic thermodynamics (ISO22712);
b) Components (ISO22712);
c) Piping, joints and valves (ISO22712);
d) Safety equipment (ISO22712);
e) Fluids (ISO22712);
f) Communication (ISO22712);
g) Operation of electrical installations (according to EN 50110-1:2014);
h) Refrigerant transfer tube joining technologies (according to ISO 13585:2012).

Training content to improve job competences 
The training should contain “at least 3 full days” with theoretical and practical content additional to the installation of the supermarket. The participants should receive as much as possible hands-on experiences working with the provided training equipment, tools and Personnel Protective Equipment (PPE). The contractor shall provide an outline of training activities, including the previously mentioned issues three weeks after counter signature of the contract and provide approved and detailed training material latest one week prior to the installation of the equipment.
Acquisition of competences as the results of the training
Technical competence is the willingness and ability, based on technical knowledge and skills, to complete tasks and solve problems in a target-oriented, appropriate, methodically oriented and independent manner and to assess the result.
Exemplarily
· Knowledge of technical definitions, terms and drawing symbols (technical language).
· Knowledge of technical methods and procedures, work equipment and materials and their correct use.
· Knowledge of the topics and facts dealt with in a subject (technical knowledge, overview of the entire subject area).
· Knowledge of the standards and legal framework relevant to the subject area.
· Knowledge of the hazards and risks associated with handling the subject-matter as well as the resulting precautionary and safety measures and precautions and awareness of responsibility and liability.
· Obtain capacities for action to fulfil jobs in an independent and responsible manner. 

Technical competence means being able to apply the relevant knowledge and skills in specific cases.

[bookmark: _Toc131354634]Provision of didactical training materials
The training material shall comprise of:
a) Theoretical training content (training manual) including hand-outs (graphs, tables, MSDS).
b) Practical training content (training manual) including hand-outs.
c) Power Point presentations for both, theoretical and practical training content.
d) Trainers’ manual for training guidance.
e) Participants training assessment.
f) Participants training evaluation questionnaire.
g) All documentation submitted in English language.

[bookmark: _Toc131354635]Syllabi for training of operators and technicians
Execution of the training
Requirements are set out herewith for the organization and training content development for a minimum of 3 days training course for up to ten (10) participants (operators and technical staff/servicing companies). 

Extract of the required curricula contents to be developed (not exhaustive)
See annex 3.
[bookmark: _Toc131354637]Miscellaneous
[bookmark: _Toc131354638]General
Calculation, selection and delivery of the following listed materials if not elsewhere already mentioned:
1. Sensors for the CO2 (R744) safety system
2. Other functional equipment and materials for the refrigerants safety systems
3. Mounting racks heat exchangers (dry cooler) installed outdoors.
4. Supporting materials for tubing installations including insulation 
5. Installation preparation coordination with local engineers as described within section 1.4.11 “works to be completed by the beneficiary” of this document. 
6. Provide steel support connection points designed for the positioning the unit. 
7. Provide moulded neoprene isolation pads for the unit installation.
8. Provide vibration absorbers.
9. Provide steel lifting lugs and rigging instructions for the units (if applicable).
Place of assignment
The installation, commissioning and the training will take place at Woolmatt Nakuru main supermarket, Nakuru - Kenya. 

Reporting
The contractor will report to the supervision main consultant on site (if applicable) and to the project manager of GIZ

[bookmark: _Toc131354639]Documentation:
All documentation for the refrigerating system shall be according to EN378:2016 Part 2
1. Performance testing certificates 
2. Documentation of all components
3. List of materials and components 
4. List of spare parts and consumables
5. Manufacturing drawings
6. Electrical circuit diagram
7. Piping and instrumentation diagram (PID)
8. Hydraulic circuits diagram
9. Operator’s manual
10. Training manual 
11. Software programming manual if applicable
12. Software on CD ROM, DVD or Flash disk.
13. All documentation submitted in English language.

[bookmark: _Toc131354640]Consumables, wear and spare parts
1. The quotation shall include a separate detailed list of required and recommended spare parts, wear-parts and consumables.
2. Spare parts, wear-parts and consumables as required for two years of operation shall be included in the quotation separately. 
3. Refrigerants R744 (quality 5.0) in an amount of about 5 times of the initial charge of the refrigerating systems (considering regular used cylinder sizes) to be supplied with system commissioning.
The list of consumables, spare and wear-parts shall consist at a minimum (not exhaustive):
1. Expansion valves and driver
2. Pressure switches
3. Ball valves
4. Secondary safety valves
5. Filter-drier
6. Pressure transmitter
7. Temperature transmitter
8. Gasket kits as required
9. Lubrication oil for each compressor 
10. Evaporator fans for LT and MT 

[bookmark: _Toc131354641]Waste Management and Disposal
Separate and recycle waste materials in accordance with national regulations. 
Remove from site and dispose of packaging materials at appropriate recycling facilities. Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with local Waste Management Plan.
Divert unused metals, wiring, oils, consumables materials to the recycling facility as approved by owner’s representative.
 
Annexes: 
1. Drawings
2. Pictures of the existing equipment 
3. Proposed training curricula 
4. Excel BOQ (see attachment)
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Annex 1: Drawing
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Annex 2: Pictures
Woolmatt Supermarket Status Quo Pictures
	Supermarket Entrance

	[image: A truck parked outside of a building

AI-generated content may be incorrect.]
(a) 
	[image: A parking lot with cars parked in front of a building

AI-generated content may be incorrect.]
(b) 

	Freezers

	[image: A freezer with different types of food

AI-generated content may be incorrect.]
(c) 
	[image: A freezer display case in a store

AI-generated content may be incorrect.]
(d) 

	Freezer
	Multi-deck

	[image: A display case of food

AI-generated content may be incorrect.]
(e) 
	[image: A grocery store with shelves of fruit

AI-generated content may be incorrect.]
(f) 

	Display cabinet
	Back view of one refrigeration system 

	[image: A display case with food on it

AI-generated content may be incorrect.]
(g) 
	[image: ]
(h) 


Annex 3: Proposed Training Curricula 
	a) Basic thermodynamics (knowledge only) 

	Know the basic SI units, for example: temperature, pressure, mass, density, energy
	Theory

	Understand basic refrigeration, terms, for example:
Enthalpy and Entropy, Pressure, Temperature, Refrigerating Capacity, Power consumption, COP, Superheat, Sub-cooling, Liquid and Vapour properties
	Theory

	Know the layout as well as use of the log p-h-diagrams of
refrigerants and understand triple point and supercritical area
	Theory

	Know and use of the saturated and superheated vapour tables of all refrigerants in correlation with the log p-h diagrams as well
	Theory

	Draw a scheme of a compression refrigeration circuit
	Theory

	Understand the meaning of different kind of pressures (e.g. design pressure, absolute and gauge pressure, strength test pressure, test pressure for leak detection)
	Theory



	b) Components and tests of refrigerating systems

	The refrigerating circuit (RAC and Heat pump installation)
	Theory & practice

	Compressor (e.g. piston, scroll, hermetic, semi-hermetic)
	Theory & practice

	Lubrication system
	Theory & practice

	Capacity control
	Theory & practice

	Pressure vessel
	Theory & practice

	Condenser
	Theory & practice

	Gas cooler

	Theory & practice

	Liquid receiver
	Theory & practice

	Liquid separator
	Theory & practice

	Evaporator
	Theory & practice

	Defrosting systems on evaporators 
	Theory & practice

	Expansion devices
	Theory & practice

	Preassembled units
	Theory & practice

	Strength pressure test
	Theory & practice

	Tightness pressure test for leak detection
	Theory & practice

	Removing moisture and non-condensable gases from the refrigerating system by evacuation with vacuum pumps
	Theory & practice

	Vacuum test
	Theory & practice

	Determination of required refrigerant charge
	Theory & practice

	Fill the circuit with refrigerant
	Theory & practice

	Check the charge of refrigerant including leakage
checking 
	Theory & practice

	Understanding of the legislations and standards applicable in the region of operation
	Theory & practice



	c) Piping, joints and valves

	Piping
	Theory & practice

	Joints
	Theory & practice

	Valves
	Theory & practice

	Thermal insulation
	Theory & practice

	Pipe supports
	Theory & practice

	Understanding of the legislations and standards applicable in the region of operation
	Theory & practice



	d) Safety equipment

	Pressure relief device
	Theory & practice

	Pressure relief valve
	Theory & practice

	Bursting disc
	Theory & practice

	Fusible plug
	Theory & practice

	Temperature limiting device
	Theory & practice

	Type approved temperature limiter
	Theory & practice

	Safety switch device for limiting the pressure
	Theory & practice

	Type approved pressure limiter
	Theory & practice

	Type approved pressure cut out
	Theory & practice

	Type approved safety pressure cut out
	Theory & practice

	Changeover device
	Theory & practice

	Refrigerant detector
	Theory & practice

	Overflow device
	Theory & practice

	Surge protection device
	Theory 

	Liquid level cut out
	Theory & practice

	Self-closing valve
	Theory & practice

	Understanding of the legislations and standards applicable in the region of operation
	Theory & practice










	e) Fluids

	Refrigerant environmental influences such as ODP, GWP, and CO2 equivalent.
This includes understanding of legislations and standards applicable in the region of operation such as GHS, CLP, ADR, IATA, etc.
	Theory

	Safe storage, transport and handling of refrigerant cylinders
	Theory & practice

	Primary & secondary refrigerants
	Theory & practice

	Lubricants
	Theory & practice

	Toxicity
	Theory & practice

	Flammability
	Theory & practice

	Fractionation
	Theory

	Quality of refrigerant
	Theory & practice

	Recover
	Theory & practice

	Recycle
	Theory & practice

	Reclaim
	Theory

	Disposal
	Theory & practice



	f) [bookmark: _Hlk36392453]Communication

	Arrange an appointment with the client
	Theory & practice

	Properly inform the client about the method of operation of the refrigeration system
	Theory & practice

	Consider the client's wishes
	Theory & practice

	Write a report about the condition of one or more components
	Theory & practice

	Advise the client about the need to repair of one or more components
	Theory & practice

	Advise the client about the need to replace one or more components
	Theory & practice

	Advise the client about maintenance planning
	Theory & practice

	Advise the client on saving energy and efficiency
	Theory & practice

	Make the client aware of environmental issues and global impacts
	Theory & practice

	Advise the client on safety issues
	Theory & practice

	Process client complaints
	Theory & practice

	Advise the client with regards to shutting down the refrigeration system
	Theory & practice

	Explain to the client the work procedures
	Theory & practice

	Explain to the client the content of a report
	Theory & practice

	Fill in all the legal required documents and certificates
	Theory & practice







	g) Operation of electrical installations (not scope of ISO22712)
According to EN 50110-1:2014 - Operation of electrical installations - Part 1: General requirements

	Terms and definitions:
· General requirements
· Personnel, organisation and communication
· Working zone
· Working
· Protective devices
· Nominal voltages
· ATEX
	Theory 

	Basic principles:
· Safe operation
· Personnel
· Organisation
· Communication (transmission of information)
· Work location
· Tools, equipment and devices
· Drawings and records
· Signs
· Emergency arrangements
	Theory

	Operation procedures:
· General
· Operating activities
· Functional checks
	Theory & practice

	Working procedures:
· General
· Dead working
· Live working
· Working in the vicinity of live parts
	Theory & practice

	Maintenance procedures:
· General
· Personnel
· Repair work
· Replacement work
· Temporary interruption
· End of maintenance work
	Theory & practice

	Guidance for distances in air for working procedures:
· General
· Live working
· Working in the vicinity
	Theory 

	Additional information of safe working:
· Examples of responsibility levels
· Examples of application of live working
· Atmospheric conditions that are part of environmental conditions to be assessed
· Fire protection – Fire fighting
· Work location presenting explosion risks
· Arc hazard
· LMRA
· Permit to work (e.g. hot work, cold work, flammables and confined space)
· Emergency arrangements
	Theory 



	h) Refrigerant transfer tube joining technologies
[bookmark: _Hlk36993856]According to ISO 13585:2012, Brazing - Qualification test of brazers and brazing operators

	Detachable and non-detachable refrigerant circuit joining technologies
	Theory 

	Different thermal joining methods for copper tubing
	Theory

	Materials and consumables characteristics
	Theory & demonstration

	Flame brazing theories
	Theory

	Brazing with fittings - preparing a brazed joint
	Theory & practice

	Brazing without fittings (swaging, expanding, extraction)
	Theory & practice

	Tools for the safe use with thermal copper tube joining processes, handling of tools for flame brazing.
	Theory & practice

	Use of brazing fuels and oxygen
	Theory & practice

	Use of Oxygen Free and Dry Nitrogen (OFDN), execution of inert gas brazing.
	Theory & practice

	Maintaining OHS
	Theory & demonstration
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