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Executive Summary

Plant 3 controls infrastructure requires strategic modernization to maintain competitive advantage and
operational reliability. Current systems face critical end-of-life challenges with significant automation
gaps limiting throughput and increasing maintenance burden. Recommended investment: $750K-
1.05M over 18 months will deliver 15-25% operational efficiency improvement with 40%

reduction in maintenance burden.

Critical Risk Assessment

Immediate Threats (Q4 2025)

e SLC 5/05 Hardware Failure Risk: 85% probability - Lines 2 & 4 vulnerable to extended
downtime

* Network Congestion: 78% capacity utilization - Production bottlenecks during peak operations

¢ Manual Process Inefficiency: 4 hours daily - Quality control data entry errors and delays

Strategic Impact
¢ $2.1M annual productivity loss from automation gaps and manual processes
* $340K maintenance overhead from legacy system support

» Competitive disadvantage from slower response times and manual bottlenecks

Technical Modernization Framework

Phase 1: Critical Infrastructure (Q4 2025 - Q1 2026)

Investment: $400K-500K

PLC Modernization



e Replace 2x SLC 5/05 systems with ControlLogix 5580 platform
¢ Eliminate hardware failure risk and standardize programming environment

* ROI: 60% reduction in emergency maintenance calls
HMI Critical Upgrades

* Replace slowest-performing operator stations (Lines 2 & 4)
e Reduce response time from 2.3s to target <1.5s

* ROI: 20% improvement in operator efficiency
Network Foundation

¢ Implement managed Ethernet/IP switches with VLAN segmentation
e Establish secure remote access protocols

¢ ROI: 35% reduction in network-related downtime
Phase 2: Integration Enhancement (Q2 2026 - Q3 2026)
Investment: $200K-300K
SCADA Optimization

¢ Upgrade Wonderware System Platform with advanced alarm management
¢ |Implement automated MES connectivity for production scheduling

¢ ROI: 50% reduction in manual data entry errors
Complete HMI Standardization

¢ Deploy consistent operator interfaces across all lines
¢ Add mobile device support for maintenance operations

¢ ROI: 30% reduction in operator training time
Communication Modernization

e Eliminate legacy DeviceNet and Modbus RTU protocols
¢ Implement universal HART communication for all field devices

¢ ROI: 25% improvement in diagnostic capabilities

Phase 3: Advanced Optimization (Q4 2026)

Investment: $150K-250K



Predictive Analytics

¢ Deploy advanced process control with statistical monitoring
¢ |Implement predictive maintenance through vibration and thermal monitoring

¢ ROI: 45% reduction in unplanned downtime
Process Automation

¢ Automate recipe management and changeover procedures
¢ Eliminate manual quality control data logging

¢ ROI: 4 hours daily productivity recovery

Implementation Strategy

Risk Mitigation Approach

» Parallel Operation: New systems tested alongside existing during implementation
¢ Phased Cutover: Line-by-line migration to minimize production impact
e Emergency Rollback: Immediate recovery procedures for each phase

e Spare Parts Strategy: Critical inventory maintained throughout transition

Resource Requirements
¢ Internal Controls Engineering: 1.5 FTE project management
¢ Technician Support: 2 FTE during implementation phases
e Contractor Support: Specialized integration services for 6-month periods

¢ Training Investment: 40 hours per operator for new systems

Critical Path Timeline
1. Vendor Selection & Procurement: 6 weeks (starts immediately)
2. Engineering & Programming: 8 weeks parallel development
3. Installation & Testing: 4 weeks per line with 2-week overlap
4. Operator Training: 6 weeks parallel with testing phases

5. Performance Validation: 4 weeks post-implementation

Business Impact Projections



Operational Excellence Metrics

e Overall Equipment Effectiveness (OEE): 15-25% improvement
e Mean Time To Repair (MTTR): 40% reduction from improved diagnostics
e System Availability: 94.2% to 98.5% target achievement

e Manual Process Elimination: 4 hours daily recovery = $156K annual value

Financial Performance
¢ Annual Maintenance Savings: $135K through modernized systems
¢ Productivity Improvement: $420K annual value from efficiency gains
e Error Reduction: $85K annual savings from automated data collection

* Emergency Downtime Prevention: $200K risk mitigation value

Competitive Positioning
* Response Time Advantage: Sub-1.5 second operator interfaces
¢ Production Flexibility: Automated recipe management and changeover
¢ Quality Assurance: Real-time statistical process control

¢ Future-Ready Platform: 10-year technology lifecycle support

Investment Justification

Total Cost of Ownership Analysis

¢ Modernization Investment: $750K-1.05M over 18 months

Annual Operational Savings: $840K starting Year 2

Risk Mitigation Value: $2.1M avoided productivity loss

Payback Period: 14-16 months

5-Year NPV: $3.2M positive return

Strategic Alternatives Comparison

¢ Do Nothing: $2.1M annual productivity loss continues, hardware failure risk escalates
¢ Minimal Patch: $300K investment provides temporary relief, defers core issues 2-3 years

¢ Complete Modernization: $900K investment provides 10-year competitive advantage

Recommendation: Complete Modernization provides optimal ROI with lowest long-term risk.




Next Steps & Executive Decision Points

Immediate Actions Required (August 2025)
1. Executive Approval: Capital expenditure authorization for Phase 1 ($400K-500K)
2. Vendor Engagement: RFP process initiation for major system components
3. Project Charter: Resource allocation and timeline confirmation

4. Risk Assessment: Insurance and business continuity planning review

Key Decision Gates
e September 15: Vendor selection and final Phase 1 scope confirmation
¢ October 1: Implementation timeline and resource commitment
¢ January 15: Phase 2 investment authorization based on Phase 1 results

¢ June 15: Phase 3 optimization deployment decision

Success Metrics
* Technical: System availability >98%, response time <1.5s, zero emergency failures
e Operational: 20% efficiency improvement, 40% maintenance reduction

¢ Financial: Positive ROl achievement within 16 months

Plant 3 controls modernization represents a strategic investment in operational excellence and
competitive positioning. The technical assessment demonstrates clear ROl with manageable
implementation risk when executed through proven industrial automation methodologies.
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