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Project Completion Report (Non-Investment Projects)*

SECTION 1: PROJECT OVERVIEW

	1.1
	COUNTRY/REGION/GLOBAL:
	Brazil 

	1.2
	PROJECT NUMBER (AS PER INVENTORY):
	BRA/REF/47/DEM/275 

	1.3
	PROJECT TITLE:
	DEMONSTRATION PROJECT 

FOR INTEGRATED MANAGEMENT OF THE CENTRIFUGAL 

CHILLER SUB-SECTOR IN BRAZIL


	1.4
	TYPE OF ACTIVITY:
	Demonstration Project

	1.5
	EXCOM PROVISIONS:
	USD 1,000,000

	1.6
	DATE OF APPROVAL OF THE PROJECT (AS PER INVENTORY):
	2005

	
	
	APPROVED
	ACTUAL

	1.7
	DATE OF COMPLETION
	Original:  12/2014
	12/2017

	
	
	Latest Revised:  12/2017
	

	1.8
	ODP PHASE-OUT(IF APPLICABLE)1:
	0.00
	0.00

	1.9
	TOTAL MLF FUNDING:
	USD 1.000.000
	,0

	
	PROJECT ASSESSMENT


	

	1.10
	ACHIEVEMENT OF PROJECT OBJECTIVES:***
	 FORMDROPDOWN 


	1.11
	PROJECT COMPLETION DELAY (MONTHS):
	36

	1.12
	IMPLEMENTATION COST / APPROVED PROJECT FUNDS (PERCENTAGE):
	!Zero Divide FORMTEXT 

     


	1.13
	OVERALL ASSESSMENT
	Based on which assessment? The MFL's or the hired appraiser for the final assessment of the Project? I believe it is on the MFL's, because I could not find it in Marta's report (Frank's comment).

	
	REFERENCE DOCUMENTS AND REPORTS


	

	1.14
	WORKSHOP REPORT:
	 YES (???)

	
	COMPLETION REPORT DONE/SEEN BY:
	AGENCY
	NAME, SIGNATURE**, 
DATE

	1.15
	IMPLEMENTING AGENCY:
	PNUD

	     
     

	1.16
	NATIONAL COORDINATING AGENCY/NOU:
	Ministry of the Environment

	     
     

	1.17
	LOCAL EXECUTING AGENCY:
	PNUD

	     
     

	** Signing the PCR means confirming to have seen it, not necessarily to agree to all statements.  Differences of opinion may be explained in comments at the end of Section 5.

*** Use: Highly satisfactory, Satisfactory as planned, Satisfactory though not as planned, Unsatisfactory, Unacceptable

1 Explanations (Optional): 




*Indicate whether this report is provisional  FORMCHECKBOX 
 or final  FORMCHECKBOX 
.

SECTION 2: ACHIEVEMENT OF PROJECT OBJECTIVES

2.1
Project objectives at activity level

	No
	Planned and Additional Activities
	Indicators of Achievement
	Assessment of Achievement*
	Comment

	
	
	
	
	

	1
	Perform the national inventory of chillers with CFC and HCFC
	Inventory performed
	Satisfactory as planned
	The inventory performed identified an irrelevant number of equipment operating with CFC as well as approximately 3.2 million tons of refrigeration (TRs) in operation in Brazil using HCFC-22 in equipment (chillers) between 1 and 700 TRs in a group of approximately 130,000 machines. Due to the schedule to eliminate the use of HCFCs and the technical obsolescence of some older pieces of equipment, a large share of new pieces of equipment is produced using hydrofluorocarbons (HFCs) in order to replace older equipment. The inventory presented the following recommendations:

· improve the dissemination of information regarding existing technological options for the replacement of older chillers which use HCFCs.
· educate end-users (specialists in refrigeration and building managers) on the technical and technological implications of replacing and retrofitting older equipment using CFCs and HCFCs.


	2
	Produce and distribute technical and informational material to promote and publicize the outcomes obtained with the replacement of chillers using CFCs and HCFCs
	Technical materials produced and distributed
	Satisfactory though not as planned,
	All materials produced and distributed aim at reaching the following target audience:

· Engineers and specialised professionals who work in the design, management, operation and maintenance of chilled water systems
· Public and private building administrators

· University professors.

It is important to emphasize that the material (books and technical paper) is available in digital format on the website http://www.mma.gov.br/ozonio ozônio and http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/publicacoes
Developed materials
1 (one) information guide – Air conditioning: A practical guide to chilled water systems

1 (one) technical manual containing 3 volumes:

· Air Conditioning: Manual on Chilled water systems, Volume I

· Concepts on chillers and chilled water systems. 

· Air conditioning: Manual on Chilled water systems, Volume II

-  Application – design, installation and operation.
· Air conditioning: Manual on Chilled water systems, Volume III

 - Technical and economic assessment and system optimization strategies. 
1 (one) technical paper published in the magazine ABRAVA – A case study on the Retrocomissioning of chilled water systems in buildings.

1 (one) informational article on chilled water systems, addressing the characteristics of chilled water systems and its principles, published in the magazine ABRAVA;

	2
	Continuation
	
	
	2 (two) booklets containing information regarding the Demonstration project
3 (three) Banner posters
1 (one) website containing the outcomes of the project http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers);

1 (one) video containing the outcomes of the project made available on the website mentioned above.

	3
	Hold workshops and training programs for specialized professionals and owners interested in the replacement of chillers using CFCs and HCFCs 
	Seminars, workshops and training programs were carried out; professionals were trained; and information was disseminated
	Satisfactory though not as planned,
	2 (two) Seminars were organized with an attendance of 234 people in Fortaleza/CE and Rio de Janeiro /RJ. The target audience of the Seminars was:
· Engineers and specialized professionals in the fields of design, management, operation and maintenance of chilled water systems using chillers;
· Public and private building administrators;
· University professors.

National and international panelists participated in the seminars and they had the full support of Associations from the sectors of Buildings and Air conditioning, such as:
· ABRAVA (Brazilian Association of Refrigeration, Air Conditioning, Heating and Ventilation),
· ABRAFAC (Brazilian Facilities Management Association)
· ANPRAC (Brazilian Association of Refrigeration, Air Conditioning, Heating and Ventilation Professionals), 
· ASHRAE Brazilian Chapter (American Society of Heating, Refrigerating and Air-Conditioning Engineers), 

· BCA Brasil (Building Commissioning Association – Brazil Chapter),

	3
	continuation
	
	
	· ABESCO (Brazilian Association of Energy Conservation Service Companies),
· ASBRAV (South Brazilian Association of Refrigeration, Air conditioning, Heating and Ventilation),
· GBC Brasil (Green Building Council Brazil),
· SINDRATAR (Union of the Refrigeration, Heating and Air Treatment industry).
The seminars presented themes related to the protection of the ozone layer, global climate system, alternative refrigerant fluids, technologies and innovation, energy efficiency, thermal comfort, commissioning procedures, technical standards and case studies about retrocomissioning. 
An evaluation of the seminars was carried out in order to identify strengths and weaknesses and possible improvements to be made for future events.  
A questionaire was used by the participants in order to rate the following aspects:

· The competence of the panelist in presenting the proposed theme;
· Relevance, depth and/or applicability of the theme presented;
· The inclusion of information regarding trends, technologies or innovations;
· The use of appropriate audio-visual resources;
· Appropriate timing of the talks; 
· Appropriate timing of the panel discussions;
· Performance of the support team;
· Number of attendees and profile of the audience.
The seminars took place in Rio de Janeiro and Fortaleza and obtained an average rating of 4.45 and 4.46 respectively on a scale of 0-5, demonstrating an excelent rating of the event technical and organizational quality level.

	3
	continuation
	
	· 
	Two (2) courses were offered, training 100 people in Brasilia/DF and São Paulo/SP. 

The courses aimed to reach the following target audience:

· Specialized professionals in the public and private sectors;
· ESCOs;

· Owners and maintenance technicians.
Course contents:

· Theory based on practical experience

· The main demands of the sector were taken into consideration and clarifications were given on design, installation, maintenance and operation of chilled water systems and chillers.
· Focus: efficient operation and user comfort.
· Development of learning material and class recordings are available to those who are interested on the websites previously mentioned. 
An evaluation of the courses was carried out in order to identify strengths and weaknesses and possible improvements to be made for future events.  

A questionaire was used by the participants in order to rate the following aspects:
· The competence of the panelist in presenting the proposed theme;
· Relevance, depth and/or applicability of the theme presented;
· The inclusion of information regarding trends, technologies or innovations;

· The use of appropriate audio-visual resources;

· Appropriate timing of the talks; 

· Appropriate timing of the panel discussions;

· Performance of the support team;

· Number of attendees and profile of the audience.
The courses took place in Brasilia and São Paulo and obtained an average rating of 4.5 and 4.54 respectively on a scale of 0-5, demonstrating an excelent rating of the events technical and organizational quality level.

	3
	continuation
	
	
	A workshop took place in São Paulo/SP with the attendance of 192 people. 
The target audience of the event encompassed:
· Engineers and specialized professionals in the fields of design, management, operations and maintenance of chilled water systems using chillers;
· Public and private building administrators;
· University professor;
· ESCOs;

· Owners and maintenance professionals.
National and international panelists participated in the Workshop and it had the full support of Associations from the sectors of buildings and air conditioning, such as:
· ABRAVA (Brazilian Association of Refrigeration, Air Conditioning, Heating and Ventilation),

· ABRAFAC (Brazilian Facilities Management Association)

· ANPRAC (Brazilian Association of Refrigeration, Air Conditioning, Heating and Ventilation Professionals), 

· ASHRAE Brazilian Chapter (American Society of Heating, Refrigerating and Air-Conditioning Engineers), 

· BCA Brasil (Building Commissioning Association – Brazil Chapter),
· ABESCO (Brazilian Association of Energy Conservation Service Companies),

· ASBRAV (South Brazilian Association of Refrigeration, Air conditioning, Heating and Ventilation),

· GBC Brasil (Green Building Council Brazil),

· SINDRATAR (Union of the Refrigeration, Heating and Air Treatment industry).

The seminars presented themes related to the protection of the ozone layer, global climate system, alternative refrigerant fluids, technologies and innovations, energy efficiency, thermal comfort, commissioning and retrocommissioning procedures, technical standards, measurement and verification projects and success case studies. 
The workshop was formated in order to encourage participants to question the panelists in relation to the presented themes, as well as enabling the sharing of experiences.


	3
	continuation
	
	
	An evaluation of the workshop was carried out in order to identify strengths and weaknesses and possible improvements to be made for future events.  

A questionaire was used by the participants in order to rate the following aspects:

· The competence of the panelist in presenting the proposed theme;

· Relevance, depth and/or applicability of the theme presented;

· The inclusion of information regarding trends, technologies or innovations;

· The use of appropriate audio-visual resources;

· Appropriate timing of the talks; 

· Appropriate timing of the panel discussions;

· Performance of the support team;

· Number of attendees and profile of the audience.

The workshop took place in São Paulo and obtained a rating of 4.53 on a scale of 0-5, demonstrating an excelent rating of the event technical and organizational quality.

	4
	Perform case studies to demonstrate the potential EE and the economic and environmental benefits obtained with the replacement of chillers using CFC in public buildings
	Case study performed within the scope of the 
CFC National Phase-Out Plan (NPP)
	Satisfactory as planned
	This result was implemented under the scope of the CFC National Phase-Out Plan (NPP) finalized in December 2013. Its purpose was monitoring the project for the replacement of the Chilled Water Plant in Ministry of Finance in Brasilia/DF.   

The new Chilled Water Plant foresaw the aquisition and instalation of the following equipment: A 400 TR centrifugal chiller with R134a, four chilled water pumps, four condensation water pumps, chilled water plant automation systems, pipings and a new electrical panel. 
An energy-economic study was developed involving the topics of energy efficiency and thermodynamics following the results obtained by the replacement of old equipment which were part of the chilled water plant.
The results show that the energy-economic efficiency depends on other factors and variables, resulting in the need to verify the entire air condicioning facilities by means of a meticulous evaluation. 

Moreover, the study contributed to the adjustment of the Demonstration Project in regards to retrocomissioning processes in existing chilled water systems. 

	5
	Provide technical assistance in the development of replacement programs of Chillers in public and private building.
	Cancelled outcome
	Cancelled outcome
	Reasons for cancellation:
· Irrelevant number of equipment with CFCs, hindering the predicted results (development of 22 Chiller replacement programs).
· Issues with energy efficiency related to the entire refrigeration system and not solely limited to chiller replacement.
A demand of the market for technical materials and case studies which contemplate the retrocomissioning of the entire air conditioning facility of the buildings. 

	6
	Develop retrocommissioning processes of air conditioning systems with chillers using CFCs and HCFCs
	Retrocommissioning processes developed
	Satisfactory though not as planned


	Four (4) processes of retrocommissioning were carried out as described below:
2 (two) in public buildings, the building of the Superintendence Administration of the Ministry of Finance in Mato Grosso (SAMF/MT) and the building of the Superintendence Administration of the Ministry of Finance in Ceará (SAMF/CE) located in Cuiabá/MT and Fortaleza CE respectively;
2 (two) in private buildings, Plaza Centenário Building (Robocop) and Birman XXI building, both located in São Paulo/SP
The studies of retrocommissioning involve the following stages:

-Retrocommissioning plan;
-Report on the Executive Project Assessment;
-Report on the current Air Conditioning System requirements; 

-Report on the Verification of Installation;
-Report on the Verification of Operation;
-Report on Assessment and Investigation;
-Plan of Action and Corrections. 

The buildings were selected according to the Expression of Interest within the scope of the project.

 


* Use: Highly satisfactory, Satisfactory as planned, Satisfactory though not as planned, Unsatisfactory, Unacceptable

2.2 
Project objectives at impact level

	No
	Planned and Additional Impacts
	Indicators of Achievement
	Assessment of Achievement*
	Comment

	
	
	
	
	

	1
	Survey related to the number of Chiller equipment using CFCs and HCFCs in the country.
	Number of equipment identified
	Satisfactory as planned
	The results achieved contributed to a redesign of the Demonstration Project

	2
	Produce technical materials and good practice guidelines for the operation of the chilled water systems
	Number of technical materials produced
	Satisfactory though not as planned
	Activities performed due to the current demand and need for trained labor in Brazil in regards to design, installation, operation and maintenance of air condicioning systems and chillers.



	3
	Train professionals from the Chiller sector in good practices for the operation of chilled water systems
	Number of trained professionals
	Satisfactory though not as planned
	Activities performed due to the current demand and need for trained labor in Brazil in regards to design, installation, operation and maintenance of air condicioning systems and chillers.

	4
	Demonstrate the potential EE and the economic and environmental benefits of replacing chillers with CFC in public buildings
	Reduction of KW/h of electrical power 
	Satisfactory as planned
	The results show that the energy- efficiency depends on other factors and variables, resulting in the need to verify the entire air condicioning facilities by means of a meticulous evaluation. 

Moreover, the study contributed to the adjustment of the Demonstration Project regarding retrocommissioning processes in existing chilled water systems.

	6
	Verify the operational conditions of the chilled water system in relation to the original design and to propose improvements to provide thermal comfort and energy efficiency
	Assessment and suggestion reports were produced
	Satisfactory though not as planned
	The reports produced enabled a complete assessment of the air conditioning facilities, offering an overview of the existing issues as well as possible solutions to correct the identified issues.


* Use: Highly satisfactory, Satisfactory as planned, Satisfactory though not as planned, Unsatisfactory, Unacceptable

SECTION 3: PROJECT SCHEDULE

3.1 
Milestones

	No.
	Milestones as per Project Approval

	Approved Date

	Actual Date
	Time From Approval in Months

	1
	Project approval – approval conditioned to the financial compensation for the implementation of activities related to the improvement of energy efficiency in buildings
	2006 – 2008 (Decision
47/26)
	December 2017

(Decision

71/10)
	108 months

	2
	Market Transformation Project for Energy Efficiency in Brazil – compensation with resources derived from the Global Environment Facility (GEF) and the Inter-American Development Bank (IDB), consisting of 6 outcomes, in which case Outcome 3 is related to the Demonstration Project for the Integrated Management of the Chiller sector, financed with resources from the MLF.
	Not specified
	2009
	Not specified

	3
	Development of the preliminary inventory – Chillers which use CFCs installed in governmental and federal  buildings in the Federal District. 
	Not specified
	2011
	Not specified

	4
	Decision made by the Brazilian government to materialize the implementation of the Chiller Project: dissociation of Outcome 3 from the Market Transformation Project for Energy Efficiency in Brazil, in order to allow Outcome 3 to become an independent project, namely the Chiller Project.
	Not specified
	2012
	Not specified

	5
	1. Negociations with FML to: 

Use the remaining resources from the CFC National Phase-out Plan (NPP) to carry out case study (pilot project) in order to evaluate the impact of the replacement of chillers with CFCs.

2. The inclusion of chillers with HCFCs in the scope of the chiller project

	Not specified
	2012
	Not specified

	6
	Carry out case study (pilot project) to evaluate the impact of the replacement of chillers with CFCs using remaining resources originating from the NPP. 
	December 2008
	October 2013
	58 months

	7
	Approved project document (PRODOC) by the Brazilian Government
	Janyary 2006
	April 2013
	87 months

	8
	ExCom 71 Metting, April 2014: Decision: 71/10 - approved the extension of the project term until December 2017.
	2006 – 2008 (Decision 47/26)
	Dezembro 2017
	Not specified

	9
	Development of the national inventory of chillers with CFCs and HCFCs
	April 2014
(as per PRODOC)
	July 2013 to January 2014
	- 3 months

	10
	Mid-term evaluation of the Market Transformation Project for Energy Efficiency in Brazil
	Not specified
	February a June2014
	Not specified

	11
	Substantive revision – adjustment of the project to the needs and characteristics of the national market
	Not specified
	November 2014
	Not specified

	12
	Hiring of specialized company to support the implementation of outcomes 2, 3 and 6 of the Substantive Revision. 
	Not specified
	October 2014
	Not specified

	13
	Selection of buildings and implementation of retrocomissioning.
	December 2016 (as per PRODOC)
	May 2015 to December 2016
	0 months

	14
	Development of educational material and organization of 3 workshops and 2 training courses.
	December 2016 (as per PRODOC)
	November 2015 to October 2016
	- 2 months

	15
	Development, printing and distribution of 4 technical publications 
	December 2016 (as per PRODOC)
	February 2016 a June 2017
	6 months

	16
	Project completion
	December 2017
	12/2017
	0 months

	17
	Submission of PCR
	June 2018
	June 2018
	0 months


3.2 
Delays, problems and corrective action taken

	Problem Category
	Delays / Problems Encountered
	Corrective Action Taken

	Agency
	Lack of skilled personnel to assist the project development, which hindered its implementation 
	Hiring specialized company in the sector. 

	Contractor
	The hiring process of companies to produce outcomes 2, 3 and 6 took a long time to be concluded due to the costs involved and the specific nature of the tender (highly strict in regards to the qualifications of the professionals listed in the tender). Such rigor was necessary in order to reduce risks of product quality and delivery. 
	Readjustment of the guarantee presentation model for the execution of the contract with the company in virtue of UNDP administrative processes related to the high amounts of the contract. 

	Country
	Dificulties in finding personnel capacitated in chilled water systems willing to offer consultation services for the project.
	Due to the specific nature of the theme and the difficulty in finding experts, a specialized company was hired to take on responsibility for the expected implementation and outcomes of the project.

	External
	Delays resulting from the early connection with the Market Transformation Project for Energy Efficiency, from which this demonstration project was one of the outcomes. 
	Disconnection between the two projects.

	ExCom provision
	 
	     

	Project design
	The new inventory activities performed between 2011 and 2013 identified an irrelevant number of equipment using CFCs in operation as well as the existence of approximately 3.2 million tons of refrigeration (TRs) in operation in Brazil using HCFC-22 in equipment (chillers) between 1 to 700 TRs in an inventory of approximately 130 thousand machines.


	Readjustment of the project in order to readapt some initially proposed outcomes and to hire private consultation services with highly specialized professionals

	Other
	Implementation Model for the presentation of compensation involving different international organisations and funding model based on the Energy Efficiency Guarantee Mechanism (EEGM) were not in line with the reality of the Brazilian market which resulted in significant delays for the implementation of the project.
	Project readjustment and deadline extension request in order to obtain expected outcomes.


SECTION 4:  BUDGET AND EXPENDITURES

4.1
Budget and Expenditures (all non-investment projects)

	Item as per Approved Proposal

	Budget as per Approved Proposal

(US$)
	Disbursements

So Far

(US$)
	Remaining Obligations

(US$)
	Balance

(US$)
	Comments


	National inventory of chillers using CFCs and HCFCs was performed. 
	
	32,942.51
	0.00
	0.00
	According to the project adjustment

	Technical and informational materials for the promotion and publicizing of outcomes obtained with the replacement of chillers with CFCs and HCFCs were produced and distributed. 
	
	74,670.04
	0.00
	0.00
	According to the project adjustment 

	Workshops and training programs for specialized professionals and owners interested in the replacement of chillers using CFCs and HCFCs were organized
	
	891,962.72
	0.00
	424,73
	According to the project adjustment

	Retrocomissioning processes of air conditioning systems with chillers using CFCs and HCFCs were performed 
	
	
	
	
	According to the project adjustment

	Case studies were carried out to demonstrate the potential EE and the economic and environmental benefits obtained by the replacement of chillers with CFC in public buildings 
	
	0.00
	0.00
	0.00
	

	Technical assistance granted for the development of projects to replace Chillers in public and private buildings 
	
	0.00
	0.00
	0.00
	According to the project adjustment

	Totals
	1,000,000
	999,557.27
	0.00
	424,73
	


4.2
Contingency Cost (if applicable)

	Contingency Funds

	Item(s)
	Expenditure

	n/a
	

	
	

	
	

	Total
	

	Approved
	

	Difference
	


4.3
Counterpart Contributions

Describe counterpart contributions in cash or in kind, if applicable.

n/a
SECTION 5: LESSONS LEARNED, HIGHLIGHTS AND PROBLEMS

5.1
Lessons learned

The DEMONSTRATION PROJECT FOR INTEGRATED MANAGEMENT OF THE CENTRIFUGAL CHILLER SUB-SECTOR IN BRAZIL (Chiller Project) gained inputs from the lessons learned in previous projects, specially the CFC National Phase-out Plan (CFC-NPP) and the Market Transformation Project for Energy Efficiency in Brazil (Market Transformation Project). The Chiller Project was approved in 2005 and its initial implementation was conditioned to the financial contribution of the Market Transformation Project. The main objective of the Chiller Project was to implement actions geared to facilitate the integrated management of centrifugal Chillers in Brazil by means of energy efficient technologies, which are free from Ozone Depleting Substances (ODS). 
According to the lessons learned from the Market Transformation Project, stemming from the Mid-Term Project Assessment, adjustments to the Chiller Project were recommended in accordance with the scenarios described by the current Brazilian chiller inventory operating in the country. The irrelevant numbers of operating equipment using CFCs shifted the project focus to equipment using HCFCs. 

Moreover, a case study performed by the CFC-NPP, that allowed for the replacement of the Chilled Water Plant in a public building of the Ministry of Finance, did not present satisfactory results regarding energy savings. Nevertheless, it contributed to a renewed approach, shifting the focus of the Chiller Project towards the verification and analysis of the operation of the air conditioning system of the entire building, including the introduction of an action plan for the correction of the identified issues, as well as the presentation of retrofitting proposals, which may promote both greater energy efficiency and the comfort of the building users. The lessons obtained from the results of the case study provided concrete justifications for the implementation of the retrocommissioning process. 
The Chiller Project also indicated the need for training professionals to develop the design, installation, operation and maintenance of chilled water systems. 
Finally, it is important to emphasize that although lengthy, the readjustment of administrative and financial processes to materialize the implementation of the Chiller Project enabled the achievement of high-quality outcomes and results with economic and environmental impact. 
5.2
Highlights


The Chiller Project was approved during the 47th meeting of the Executive Committee of the MFL, which was held in 2005, and involved funds from the Multilateral Fund for the implementation of the Montreal Protocol (MFL) amounting to US$ 1,000,000.00 for the implementation of activities focusing on the use of CFC-free, energy-efficient technologies, in order to support the substitution of chillers with CFCs. However, the approval was conditioned to the financial contribution of another project addressing the implementation of actions to improve energy efficiency in buildings. 
The contribution was granted with funds drawn from the Global Environment Facility (GEF) and from the Inter-American Development Bank (IDB) in 2009, under the denomination Market Transformation Project for Energy Efficiency in Brazil. The overal project goal was to influence, transform and develop the market for the energy-efficient (EE) operations in Brazilian builldings, seeking to promote a more sustainable consumption with a smaller carbon footprint. The Market Transformation Project consisted of six outcomes, and the third outcome was connected to the Chiller Project and financed by funds from the MLF. 

The principal aim of the Chiller Project was to develop and demonstrate sustainable institutional, economic and environmental mechanisms, capable of facilitating the integrated management of centrifugal chillers in Brazil by means of alternative, ODS-free and energetically efficient technologies to promote the replacement of chillers using CFCs.  The outcomes of the project aimed at: 
1. Enabling favorable conditions to the removal of technological, financial and regulatory barriers for the replacement of chillers with CFCs;
2. Eliminating residual consumption of CFCs;
3. Creating a stock of regenerated CFCs from the replacement of chillers;
4. Demonstrating energy savings by means of efficient replacement technologies; and 

5. Demonstrating reductions in the emissions of green-house gases by using energy-efficient technologies. 

The implementation of the Market Transformation Project was initially delayed due to the broad nature of the energy efficiency theme, encompassing other elements of power consumption in a building, such as lighting and water consumption, as well as due to the involvement of several agencies connected to the matter. In order to embrace and support the actions, reinforcing the interest in energy efficiency in buildings, the Market Transformation Project received funds from the GEF and the IDB in the amount of US$ 25 million dollars. 

The approval of the Market Transformation Project led to the approval of the Chiller Project in 2012, offering activities of technical assistance and knowledge transfer, including the enforcement of technical standards in the sector. For this purpose, the funds approved by the MLF were allocated to Outcome 3 of the Market Transformation Project. Due to the delay in the initial implementation of the Chiller Project, arising from its complexity, the Brazilian government negotiated the following terms with the MLF: 
1. The dissociation of Outcome 3 from the Market Transformation Project, in a way that Outcome 3 became an independent project under the name Chiller Project;
2. The inclusion of chillers with HCFCs in the scope of the Chiller Project.
Thus, HCFC was included in the Project Document (PROCOC) signed in 2013. In 2014, the Project was subjected to a Substantive Revision in order to adapt to the needs and characteristics of the national market. 
In negotiations that took place during its 71st meeting, the ExCom granted an extension of the deadline for Brazil to conclude the project financially until the date of the last meeting of the Committee in 2017 and to submit the Project Completion Report (PCR) until the first meeting in 2018. (ExCom Decision 71/10) 
Changes in the project design
The original structure of PRODOC, signed in 2013, foresaw the following results:

1. The development of a national inventory of chillers with CFCs and HCFCs;
2. Production and disseminatgion of technical and informational materials for the promotion and publicizing of results achieved with the replacement of chillers with CFCs and HCFCs; 

3. Organization of workshops, capacity-building and training programs for specialized professionald and owners who may be interested in the replacement of chillers with CFCs and HCFCs; 

4. Development of case studies to demonstrate the potencial Energy Efficiency and the economic and environmental benefits arising from the replacement of chillers with CFCs and HCFCs in public buildings. 

5. Provision of technical assistance for the preparation of programs of replacement of chillers in public and private buildings.


The national inventories, under the scope of Outcome 1 of the Chiller Project , carried out between July 2013 and January 2014, identified an irrelevant number of operating pieces of equipment using CFCs as well as the existence of approximately 3.2 million tons of refrigeration (TRs) in operation in Brazil using HCFC-22 in chillers) between 1 to 700 TRs in a universe of approximately 130,000 machines.

Furthermore, it was noticed that most new chillers were produced with HFCs and that most of equipment already installed with HCFC-22 were old and technologically outdated.

The key recommendations of the inventory study were: 

- improve the dissemination of information related to current technological options for the replacement of chillers with HCFCs;
- train refrigeration professionals and building managers on technical and technological matters for the replacement and retrofitting of equipment with CFCs and HCFCs.

In October 2013, the case study was concluded to demonstrate the potential EE and the economic and environmental benefits achieved with the replacement of chillers with CFCs in a public building (Outcome 4 of the Project). Such result aimed at monitoring the substitution of the Chilled Water Plant (the acquisition of chillers, water pumps, piping, electrical panel and control system) in the Ministry of Finance building in Brasilia/DF. It was concluded that the alterations made to the Chilled Water Plant were not sufficient to promote energy savings. Furthermore, the users of the building still complain about thermal discomfort due to low temperatures inside the building. 
The principal findings of this case study were: 
- the replacement of chillers alone is not sufficient to guarantee energy savings;
- in order to promote the energy efficiency of the system, there must be evaluations and adjustments, whenever relevant, on all elements of the refrigeration system: chilled water plant, piping, air distribution systems, thermal loads, etc.
In view of the outcomes mentioned, a redesign of the demonstration project was determined in order to better account for the needs and characteristics of the national market. As such, under the substantive revision, the project presented the following results:

1. The development of the national inventory of chillers with CFCs and HCFCs was made;
2. The production and dissemination of technical and informational materials for the promotion and publicizing of results achieved with the replacement of chillers with CFCs and HCFCs was performed (redesign of indicators, goals and activities);
3. The organization of workshops, capacity-building and training programs for specialized professionals and owners who may be interested in the replacement of chillers with CFCs and HCFCs was concluded (alteration of indicators and goals);
4. The preparation of case studies to demonstrate the potencial of Energy Efficiency and the economic and environmental benefits achieved with the replacement of chillers with CFCs in public buildings was concluded; 

5. The development of retrocommissioning processes for air conditioning systems with chillers with CFCs and HCFCs was made.

5.3
Government's / NOU's comments:

The conclusion of the Chiller project resulted in technical contents and outcomes which are relevant to the country. Due to the delay during its implementation, already mentioned in this report, a revision of the project was required to adapt its results to the needs and demands of the national market. Firstly, the impossibility of achieving the initially-intended outcome related to the “technical assistance for the development of projects for chiller replacement in public and private buildings” was realized. This was due to two main factors: Firstly, due to the irrelevant number of chillers with CFC to be replaced in the country. Secondly, due to the fact that the allocation of resources for the development of projects of chiller replacement will not guarantee the replacement of these pieces of equipment as a result of the following observations:

1. Most of facilities containing chillers with CFCs and HCFCs is old and obsolete, making the replacement of the chillers inadvisable, since a complex project contemplating other elements of the air conditioning system is required;
2. The sole replacement of chiller equipment with CFCs and HCFCs will not guarantee sufficient energy savings to convince the owners of buildings to invest; 
3. Due to the old and poorly maintained status of the older air conditioning facilities, attention must be placed on the thermal comfort of the users, and the replacement of chillers alone will not guarantee such outcome; 

4. The overall cost for the modernization of the entire air conditioning system is very high. 
On account of the identified issues and of the requests previously mentioned, the project underwent adjustments for the development of technical material and training programs for the professionals of the sector. Moreover, four case studies were developed involving retrocommissioning processes, which are now used as a model to assist the decision-making process. The outcomes produced are believed to contribute to a more efficient functioning of the chillers and to a reduction in energy consumption. 

5.4
Comments of the local Executing Agency (if applicable):

n/a
1.5 Comments of the Implementing Agency:


Despite the delays arising from issues encountered since the approval of the project during the 47th ExCom meeting in 2005, and up until the effective start of the project implementation in 2013, and subsequently in 2014, with the redesign including new results and outcomes; the project was concluded with the production of technical publications of extreme relevance to the country. 

The resulting publications, as well as the training programs provided, contributes to the enhancement of skills of Brazilian professionals and to the application of innovative technologies that directly benefit the environment and the users of the buildings that use chillers in their air conditioning systems. Additionally, an array of economic benefits may be drawn from the optimized operation of air conditioning systems, based on the use of innovative methodologies during the design, installation, management, operation and maintenance of chilled water systems.
ANNEX 1: photographs

Please insert scanned or digital photographs and other supporting documentation here.  However, if the size of this document exceeds one Megabyte, a separate document would be preferred.

Please refer to the following hyperlinks:
http://www.mma.gov.br/clima/protecao-da-camada-de-ozonio/acoes-brasileiras-para-protecao-da-camada-de-ozonio/programa-brasileiro-de-eliminacao-dos-hcfcs-pbh/projeto-de-gerenciamento-de-chillers 

http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/sobre-o-projeto
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/sistema-de-agua-gelada-chillers
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/retrocomissionamento
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/estudos-de-caso
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/seminarios
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/cursos-tecnicos
https://www.youtube.com/watch?v=x3KcIbhNru0&list=PLeTEblquHUGe_eadePLVPt6I6q2MPNeEZ
http://www.protocolodemontreal.org.br/site/pbh/projeto-gerenciamento-de-chillers/publicacoes
https://www.youtube.com/playlist?list=PLeTEblquHUGe-s6AfQYK03UJKw43sxwoY
https://www.flickr.com/photos/147992141@N07/collections/72157681224171221/
� Non-investment project milestones as per executive committee decision 24/8:


Legal Arrangements


Grant agreement submitted to beneficiary


Grant agreement signature


Bids requested


Contracts awarded


Initial stages of project implementation begins


Preliminary meetings envisaged under the project (excluding meetings where meeting is the principal activity)


Initial mission to beneficiary country (as applicable)


Start-up of project activities at country level as stated by Article 5 Party concerned


Intermediate goals achieved


Data collection completed (as applicable)


Intermediate outputs completed (printed material, draft regulations or laws, if not the principal activity)


Equipment delivered (as applicable)


Project completion and follow-up


Principal activity completed (workshop/training/document if principal activity) by implementing agency


Government/Executive Committee approval of output (country programmes, strategies, proposed legislation or regulations)


Submission of completion report





� Use date of milestone achievement as per proposal or indicate “Not specified”.


� List all the cost items as approved in the project document.


� At the time of PCR preparation.


� Explain differences to latest progress report data if applicable.
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