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Project Proposal

Reasons for and Relevance of the Project

The efficiency of the Clean-in-Place (CIP) systems at Budweiser Brewing Group’s Magor facility has been dwindling, leading to increased costs, reduced quality, and potential compliance risks. CIP systems at Budweiser Brewing Group's Magor facility face significant operational challenges. Frequent premature aborts and extended cycle times require inefficient repeated cleanings and contribute to production downtime. This project is vital for maintaining product quality, reducing waste, and achieving sustainability and cost-saving objectives. Furthermore, an inconsistent CIP operation poses considerable risks to product quality and safety, jeopardizing customer satisfaction and regulatory compliance.

Aims of the Project

The project intends to achieve multiple interconnected objectives:
Diagnosis: Rigorously identify the root causes behind frequent premature CIP aborts and extended cycle times using data analytics and observations.
1. Education: Formulate, develop, and implement comprehensive training modules tailored for all levels of technicians responsible for CIP operations.
2. Maintenance: Revise, update, and optimize the existing maintenance records, schedules, and procedural plans to align them with best practices.
3. Auditing: Instigate regular internal and external audits to confirm compliance with industrial standards and to assess the efficacy of the cleaning processes.
4. Technology Integration: Leverage the SCADA system capabilities for real-time monitoring, feedback, and adaptive process control.
5. Stakeholder Engagement: Arrange frequent workshops and updates with key internal and external stakeholders to foster collaboration and collective problem-solving.
Cost-Benefit Analysis

We anticipate achieving a combined 25-40% reduction in CIP cycle times and a decrease in prematurely aborted CIP’s. This combination is from four Bottle Fillers. Such efficiencies are expected to culminate an annual utilities and chemical savings in excess of £20,000. Additional savings are also anticipated but cannot be quantified at the current moment. Anticipated savings to follow:
Reduced Downtime
1. Faster Cleaning Cycles: Efficient CIP systems will complete the cleaning process more quickly, allowing production lines to be back in operation sooner.
2. Optimized Scheduling: Improved CIP efficiency can be better coordinated with production schedules, thus minimizing disruption.
Resource Savings
1. Water Usage: Efficient CIP systems often use less water, reducing the costs associated with water supply and treatment.
2. Chemical Usage: Enhanced efficiency can result in optimized use of cleaning agents, saving costs, and reducing waste.
3. Energy Savings: Using less hot water and completing cycles more quickly saves energy, reducing the overall operational cost.
Quality and Compliance
1. Consistency: An efficient CIP system is often more consistent in cleaning effectiveness, which helps maintain product quality and reduce the risk of contamination.
2. Compliance: Efficient systems can also help in meeting regulatory requirements more easily, avoiding the costs associated with non-compliance, such as fines or shutdowns.
Maintenance and Longevity
1. Reduced Wear and Tear: Efficient CIP systems can be designed to clean effectively while reducing the mechanical and chemical stress on the equipment, extending its lifespan.
2. Predictive Maintenance: Modern CIP systems with efficiency-focused monitoring can predict when maintenance is due, reducing unexpected downtime.
Flexibility and Scalability
1. Quick Changeovers: Enhanced CIP efficiency often allows for quicker changeover between different products or batches, making it easier to meet market demands.
2. Scalability: As the business grows, an efficient CIP system can be more easily scaled up, thereby contributing to long-term profitability.
Cost of Labour
1. Automation: Higher efficiency often comes with better automation, reducing the man-hours needed for monitoring and control.
2. Training: A more efficient system is often easier to understand and operate, reducing the time and cost associated with training staff.

Success Metrics and Review Mechanism

Historical data will be taken as an average over a period of 8 months and compared to the improvement made within 8 months to show improvements within the timescale provided. Key Performance Indicator’s (KPI) are set to measure cycle time reductions, premature abort reductions, and the effectiveness of training modules. Regular reviews, aligned with monthly milestones, will be conducted to evaluate performance.


Timescales and Provisional Work Plan

The project will span from September 2023 to June 2024, comprising approximately 42 working weeks. Monthly milestones will be set to assess the ongoing progress and make requisite adjustments. 
(Gantt Chart provided in Appendices Page 7)

September 2023 (Week 36 - Week 39)
DEFINE
· Week 36: Identify Stakeholders and their roles
· Week 37-38: Conduct an extensive literature review
· Week 39: Initial consultations with Salmesbury and Ecolab


October - November 2023 (Week 40 - Week 46)
MEASURE
· Week 40-43: Collect Data on current CIP process efficiency and downtime
· Week 44-46: Preliminary Data Analysis


November 2023 - January 2024 (Week 47 - Week 2)
ANALYZE
· Week 45-50: Analyze data and identify root causes of inefficiency and downtime
· Week 51-52: In-depth analysis of SCADA systems
· Week 1-2: Develop a detailed Process Map


January - April 2024 (Week 3 - Week 15)
IMPROVE
· Week 3-6: Develop and Implement solutions to reduce inefficiency and downtime with consultations from Ecolab
· Week 7-10: Conduct a pilot test of the improved process
· Week 11-15: Analysis of Pilot Test data and Strategy Refinement


April - June 2024 (Week 16 - Week 26)
Control
· Week 16-17: Establish new CIP process efficiency and downtime metrics and measure progress against them
· Week 18-20: Develop standard operating procedures and provide training to ensure sustainability
· Week 21-22: Project wrap-up and documentation, preparing for future scalability
· Week 23: Finalize preparations for future scalability
· Week 24-26: Conclude project and formal closure


This timescale is a preliminary guide for how the project could be run. Further investigation into the topic will provide a further detailed plan.



Risk Assessment

Identified risks encompass unexpected downtimes during the pilot and implementation phases, as well as chemical imbalances that may compromise the integrity of the CIP system. Mitigation strategies will include staged implementation, continuous real-time monitoring, and rapid response protocols to correct any anomalies.

Background Research Carried Out to Date

Extensive preliminary research has been conducted, including academic papers and industrial reports. Key works include:
1. Davies, S., Sykes, T., Philips, M. and Hancock, J., (2015). Hygienic design and Cleaning-In-Place (CIP) systems in breweries. In Brewing Microbiology (pp. 221-239). Woodhead Publishing. 

2. P. Bremer et al., (2006). Laboratory scale Clean-In-Place (CIP) studies on the effectiveness of different caustic and acid wash steps on the removal of dairy biofilms. Int. J. Food Microbiol.

3. Laing, H., Bull, S., Joyce, S., and O'Malley, C.J., (2021). Investigating cleaning in place (CIP) chemical, water, and energy use: A comparative study of standard operating procedure (SOP) for UK North East microbreweries. Journal of Brewing and Distilling.

4. Additional internal research has been done and we have a vast range of knowledge within the company to support and help with the issue. Some individuals

Details of Facilities, Software & Expertise Required

· Magor Laboratory: For chemical analysis and data support.
· SCADA System: For real-time oversight and remote support.
· Ecolab Support: For chemical management expertise.
· Internal AB-InBev Experts (ZBS Engineers): For expertise and knowledge within the organization.

Details of Cooperative Industrial Partners

· Ecolab: They will serve as our primary consultant, specializing in chemical supply, management, and expert advice on optimizing cleaning cycles.
· Samlesbury Brewery: Their role will be primarily communicative, offering a broader industry perspective and insights into other effective CIP methodologies and practices.

Ethical and Environmental Considerations

Ethical and environmental considerations are paramount. All chemical management practices will be subject to strict ethical guidelines. We will also follow the sustainability framework set by Budweiser Brewing Group to minimize environmental impact.
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