Terms of Reference for Catalyst Agent and Foam Stabilizer Optimization
(Reference No.: CS-30)
Background

The 19th Meeting of Parties of the Montreal Protocol in 2007 approved the adjustment to the Protocol to accelerate the phase-out of HCFCs. Developing countries including China have the obligation to freeze the production and consumption of HCFCs for the controlled applications to the average level of those of 2009 and 2010 by 2013, to phase out 10% of the freeze level by 2015, and to completely phase out HCFCs production and consumption for controlled applications except maintenance by 2030. China is the largest producer, consumer and exporter of HCFCs in the World now, facing an enormous phase-out task.
In order to realize the HCFC phase-out target of the stage, the 64th ExCom meeting in 2011 approved China’s HCFC Phase-out Management Plan (Stage I) for the PU foam sector, with an amount of 73 million USD and World Bank as the international implementation agency, targeting the phase-out of 14,685 MT of HCFC–141b by 2015. Since the approval of the sector plan, the sector has conducted HCFC–141b phase-out through conversion projects and technology assistance activities, utilizing substitutes and alternative technologies with 0 ODP and lower GWP, and issued HCFC management policies to ensure the realization of the target. By now, the sector plan has signed contracts with 54 enterprises in the sector, which are distributed in various sub-sectors such as refrigerated reefers, refrigerators and freezers, small appliances, solar water heaters, pipes and panels. During the phase-out, the enterprises mainly use cyclopentane and water to alternative HCFC–141b, with considerations about factors including environmental impact, costs, and technology maturity.

During the phase out of HCFC-141b, various alternative foaming formulations have been developed. As a key agent in production of PU foam，PU surfactant plays an important part in emulsifying, stabilizing foam and adjusting foam cell structure, which influence the physical and chemical parameters of foam materials on the thermal conductivity, compressive strength, density and the appearance of the products. Since different foam formulation will need its specific foam surfactant, it is necessary to research and develop the foam stabilizer corresponding to the alternative of the blowing agent. In addition, it has recently found that with some families of the new blowing agents it is necessary to adjust the type and quantities of the different catalysts used in the formulation.
During the phase-out of HCFC-141b in PU foam Sector in China, the research and development of the foam surfactant/catalyst package on sub-sectors such as high-end refrigerators, solar water heaters, containers, pipes insulation has been comparatively mature. But there is still some lack of research and development of the foam surfactant/ catalysts used in panel and spray sub-sectors. 

This project will research and develop the foam surfactant/catalyst package corresponding to the alternative of the blowing agent in panel and spray sub-sectors. Considering factors such as technology, economic feasibility, product performance, environment benefits, and analyse alternatives foaming formulations within the context of China’s PU panel and spray sub-sectors. Then the project will identify the surfactant/catalyst package feasibility and suitability in different alternative foam formulation among different applications, and provide technological recommendations.

Objectives

The project will select a consulting firm to develop and research surfactant/catalyst package   compatible with HC (mainly cyclopentane), water, HFOs foaming formulation basing on factors such as technology, economy, product performance, environment, and optimize the formulas that compatible for relevant national standards(GB/T 21558-2008 <Construction insulation rigid polyurethane foam>, GB50016-2014 <Fire protection standard for building design>), put forward alternative/suefactant-catalyst formula optimization suggestions and provide optimized methods for the foaming production process through the experiments. 
Scope of Work

The study tasks include:

Information collection
Collect information on HCFCs phase out project in PU foam sector, policies and regulations, the multilateral fund guideline, international environmental management requirements, HCFC-141b alternative technology and foam stabilizers technology develop condition, the main alternative process and the cost relevant to the panel and spray sub-sectors in China;
Review Chinese industry standards related to PU foam panel and spray sub-sectors, analyse performances and technical requirements on alternatives and stabilizers used in panel and spray sub-sectors and the sector status in China. Identify issues in the substitution.
Research and analysis the domestic PU panel and spray sub-sectors enterprises' basic information (size, application field, and tentative research plans of the alternative technologies and surfactant/catalyst).

Study the foam performances produced by surfactant/catalyst package constitute with various alternative-blowing agents.

The foam performances include but not limited to polyol viscosity, qualitative trait, fluidity, foam ascent curve, polyol blend separation, moulded foam density, compression strength, adhesive strength with steel, thermal conductivity, dimension stability and flame retardation, etc.
Study and research in panel sub-sector
HC (mainly cyclopentane)
1)
Impact on foam characteristics with different formulas compatible with surfactant/catalyst packages and HC (mainly cyclopentane), screening optimization formula that meet aforementioned relevant national or industrial standards of the panel sub-sector, and conduct the price analysis;

2)
After the completion of (1), conduct test on the production line, assess the production technology operability of the HC foaming system. And 8 samples will be sent to qualified testing institutions for the performance test.

On spray sub-sector
HFOs

1)
Impact on foam characteristics with different formulas compatible with surfactant/catalyst packages and HFOs，screening optimization formula that meet aforementioned relevant national or industrial standards of the spray sub-sector, then conduct price analysis;

2)
After the completion of (1), conduct test on the production line, assess the production technology operability of the HFOs/ foaming system. And 8 samples will be sent to qualified testing institutions for the performance test.

Water
1)
Impact on foam characteristics with different formulas compatible with surfactant/catalyst packages and water technology, screening optimization formula that meet aforementioned national or industrial standards of the spray sub-sector, then conduct price analysis;

2)
After the completion of (1), conduct test on the production line, assess the production technology feasibility of the water foaming system. And 8 samples will be sent to qualified testing institutions for the performance test.

Low GWP foaming agent optimization system (HFOs/water/ surfactant/catalyst package) and technological recommendations

1)
Screen the optimize/compound optimization system (HFOs/water/ surfactant/catalyst package) that meet aforementioned relevant national or industrial standards of the spray sub-sector, then conduct price analysis;

2)
After the completion of (1), conduct test on the production line, assess the production technology feasibility of the optimization combined foaming system. And 8 samples will be sent to qualified testing institutions for the performance test.

Put forward PU foam panel and spray foaming system technological recommendations according to the above research results.

Organize two sector expert workshops on the above study outcomes with no less than 20 participants for each.

According to the analysis results and the experts’ advice, provide formula optimization recommendations on stabilizers for HCFC-141b alternative technologies in the panel and spray sub-sectors, and compose a study report.

Invite sector experts and enterprises to participate in a workshop to disseminate and discuss about the project outcomes with no less than 50 participants.
Outcomes

The outcomes of the project includes:
A study report on the panel and spray sub-sectors’ status, HCFC-141b alternatives and PU surfactant/catalyst packages used in China;

A report on comparison and optimization analysis of surfactant/catalyst packages for HCFC-141b alternative technologies in the panel and spray sub-sectors and technology recommendation; 
Meeting minutes of three sector workshops.

Qualifications

The procurement method of Consultant Qualification Selection (CQS) will be applied for this assignment. The successful single or an association, such as a consortium of qualified consulting firms should meet the following requirements:
Being familiar with HCFC-141b alternative technologies and related surfactant/catalyst packages in panel and spray foam applications in domestic and abroad;
Experience with developing, manufacturing and applications of alternatives and surfactant/catalyst packages on PU foam is preferred; 
A research or experiment department that can conduct the above study, with a project leader who should have a degree in chemical engineering or related majors and have at least 10 years of experience in developing foam formulations;

Having the ability to meet the research requirements, product testing and other comprehensive research capacities above (or cooperating with other laboratories or units that meet qualification requirements).
* The bidders should provide a clear inventory of the hardware and software that will be used to conduct the experiments and tests, and describe how the facilities will be used to conduct the study.

Considering the project involves a complex study that requires capabilities including desktop study, experiment, in-house tests, field tests and product testing, consultants may associate with other firms in the form of a joint venture or a consortium to enhance their qualifications. The members of the project team should meet the following requirements:
	Position
	Requirements
	Work Amount

(Person・Day)

	Project Leader
	Strong overall coordinating capabilities;

Well understand alternative technologies to HCFC-141b and relevant surfactant/catalyst packages of PU foam in China or overseas;

Know the current status of alternatives and surfactant/catalyst packages in the panel and spray sub-sectors in China and its requirements of foam products.
Have a degree in chemical engineering or related majors and have at least 10 years of experience in developing foam formulations.
	50

	Project Staff
	Good with teamwork and communication;

At least 2 years of alternatives and surfactant/catalyst packages of PU foam research and development experience;

At least one of them has 2 years or more of experience in alternatives and surfactant/catalyst packages of PU foam field application, with a good understanding of requirements on alternatives and surfactant/catalyst packages of PU foam in China;

Accept frequent domestic travelling.
	200


Timeline

The project is expected to be finished in 12 months. The schedule for major tasks is listed below:

	Tasks
	Q1
	Q2
	Q3
	Q4

	Signing contract
	√
	
	
	

	Study surfactant/catalyst packages on domestic and abroad in different alternatives, and sector status
	√
	
	
	

	Experiment based study on comparing and optimizing surfactant/catalyst packages in different foam system formulas 
	√
	√
	√
	√

	External testing of products performance
	
	√
	√
	√

	First sector expert workshop
	
	
	√
	

	Actual production lines application experiment
	
	√
	√
	√

	Second sector expert workshop
	
	
	
	√

	Project Report 
	
	
	√
	√

	Enterprises workshop
	
	
	
	√

	Project evaluation and acceptance 
	
	
	
	√


Payment schedule

The project is a lump-sum contract, and the payment will be carried out in 4 installments, scheduled as follows:

	No.
	Payment conditions
	Percentage of total amount

	1
	Signing contract
	10%

	2
	Submit study report on the panel and spray, HCFC-141b alternatives and PU surfactant/catalyst packages used in China.
	40%

	3
	Submit the first draft of report on comparison and optimization analysis of surfactant/catalyst packages for HCFC-141b alternative technologies in the panel and spray sub-sectors and technology recommendation
	30%

	4
	Submit the final draft of report on comparison and optimization analysis of surfactant/catalyst packages for HCFC-141b alternative technologies in the panel and spray sub-sectors and technology recommendation and meeting minutes of the three workshops.
	20%


Note: when the payment schedule is inconsistent with the one in the contract, the contract shall prevail.
