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This project modernizes a legacy Allen-Bradley SLC-500 

blender control system to improve lifecycle support and 

compliance with current Good Manufacturing Practices 

(GMP). The obsolete PLC was upgraded to a 

CompactLogix 5380 platform, PLC program converted to 

Studio 5000, and the HMI/SCADA migrated to 

FactoryTalk View SE on Windows Server 

2022. Computer System Validation (CSV) ensured 

functional equivalence, data integrity (ALCOA+), 

minimized cost, downtime, and retraining while 

enhancing supportability. It provides a practical model for 

GMP-compliant upgrades aligned with lifecycle 

management and future ISA-95/Industry 4.0 integration.
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Methodology Results and Discussion

This project demonstrates the upgrade from SLC-

500/RSLogix500 to CompactLogix 5380/Studio 5000 and 

the migration of HMI/SCADA to FactoryTalk View SE on 

Windows Server 2022, achieving functional equivalence, 

passing IQ/OQ, and preserving workflows, alarms, and 

VFD behavior. The resulting strategy delivers measurable 

business value, extending asset life by 10–15 

years, enhancing legacy systems for improved 

compliance, security, data integrity, and Industry 4.0 

integration—all with lower costs, faster execution, and 

minimal operational impact. This project offers a scalable, 

repeatable model for regulated facilities seeking 

modernization without sacrificing performance or 

compliance.

Legacy industrial control systems (ICS) and platforms in 

regulated environments face challenges related to 

obsolescence, reliability, and cybersecurity. The SLC-500 

PLC, widely deployed in the manufacturing industry, 

reached the end of life (EoL) in 2017. This project 

addresses these issues by migrating the control and 

visualization infrastructure to modern technology while 

preserving validated functions and minimizing downtime.

Introduction

Background

Problem

In 2024, Censys data found over 145,000 breaches in 

ICS originated from unsecured communication protocols 

[1]. Many facilities still rely on legacy PLCs like the 

Allen-Bradley SLC-500, which lack modern 

cybersecurity features, vendor support, and compatibility 

with Industry 4.0 technologies. Effective lifecycle 

management (LCM) is crucial for mitigating 

obsolescence risks, ensuring uptime, and aligning with 

digital transformation initiatives, such as ISA-95 for 

Industry 4.0 readiness [2]. Research shows that 

upgrading legacy systems—rather than replacing them 

entirely—can significantly reduce costs, downtime, and 

risk while preserving functionality. Case studies 

demonstrate that hybrid retrofit approaches, including 

migration to CompactLogix 5380 using conversion kits, 

enable modernization with minimal disruption and lay 

the foundation for future digital integration.

Lifecycle Management and Technology Modernization of a Legacy Control System

Author: Yomaira Enid Rivera Albarrán

Advisor: Rafael Nieves, Pharm D 

Master of Engineering in Manufacturing Engineering

Graduate Project EXPO, October 2025

I am grateful to God for the strength and grace to 

complete this project. To my mentor, Rafael Nieves, 

PharmD, for his guidance and support. My heartfelt 

thanks to my parents and my husband, whose love, 

encouragement, and belief in me made this achievement 

possible.

Migration & Integration:

Legacy RSLogix 500 PLC logic was converted to Studio 

5000 Logix Designer (RSS to ACD). Conversion included 

timers (time unit and presets), counters, and CPT 

instructions. Also, manual corrections were needed for 

approximately 45 possible conversion errors (PCE).  For 

the VFD PF70, the file-based addresses were replaced 

with its AOP module-defined tags, and SCADA file-

based controller tags were re-bound to the new tag-based 

structure. An example is illustrated in Table 1:

Field installation reused existing terminal blocks via 

conversion kits 1492, reducing re-termination effort. The 

new controller was configured, networked, and verified 

online. The new PLC program was downloaded to the 

controller.

Validation & Compliance: 

Comprehensive CSV confirmed system functionality, 

safety, data integrity, and compliance with 21 CFR Part 

11. All URS were met, including bin mixing performance 

(≤2.1% speed error), critical alarms and safety response 

(<300 ms), RBAC enforcement, recipe reproducibility, 

MES data exchange, and UPS-protected recovery. No 

deviations occurred. 

This project successfully modernized a legacy Allen-

Bradley SLC-500 blender control system to 

a CompactLogix 5380 with Studio 5000, upgraded the

Future Work

• Resilience: add controller/server redundancy where 

uptime demands it.

• Diagnostics:  PF70 to AOP-based alarms.

• Alarm management: rationalization per ISA-18.2; KPIs 

(nuisance, standing alarms).

• Standardization: adopt UDTs/AOIs; build automated 

offline tests (simulation).

• Analytics: expand historian context; enable 

OEE/condition monitoring via ISA-95/OPC UA.
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A six-phase computer system validation approach was 

employed to ensure functional equivalence, low-

disruption modernization aligned with GMP:

Assessment & Planning:

The ISA-95 architecture and field elements were analyzed, 

and it was determined that the blender control system 

operates at Level 1–2, interfacing directly with process 

equipment and the MES through the SCADA layer.

Hardware & Software Selection:

Four controller options were evaluated. CompactLogix 

5380 + 5069 I/O were chosen for the best balance of cost, 

lifecycle support, and reduced cutover risk. Windows 

Server 2022 was selected for cybersecurity, virtualization, 

and vendor support. FactoryTalk View SE and SQL were 

installed.  Total estimated cost including Hardware, 

Software, and C&Q is: ~$84,518.

Results and Discussion

A blender control system, a business-critical asset, relies 

on a legacy Allen-Bradley SLC-500 PLC and an HMI 

hosted on Windows Server 2012 R2, both obsolete and 

unsupported [3].  An upgrade is needed to prevent risks 

related to hardware unavailability, communication 

reliability, cybersecurity, and GMP compliance.

RSLogix 500
(File-Based)

Studio 5000
(Tag-Based)

FactoryTalk View SE
(Data Source Address)

O:4/3 Local:4:O.Data.3 ::[blender]Local:4:O:Pt03.Data

I:1/0 Local:1:I.Data.0 ::[blender]Local:1:I:Pt00.Data

B3:4/2 B3[4].2 ::[blender]B3[4].2

N7:0 N7[0] ::[blender] N7[0]

T4:8 T4[8] ::[ blender] T4[8].ACC

Results and Discussion

HMI/SCADA to FactoryTalk View SE on Windows 

Server 2022, and reused existing field wiring via 1492 

conversion kits, achieving GMP compliance while 

minimizing downtime and disruption.

Table 1: Addressing Equivalences 

Figure 2: ISA-95 Blender Architecture

Figure 3: CompacLogix 5380 Field Installation Diagram [4] 

Figure 1: Project Timeline
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