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ABSTRACT

EXCESSIVE AMOUNT OF DEVIATIONS IN A DOCUMENTATION OF A
MANUFACTURING PROCESS CREATES A DEFICIENT TIME CONSUMING
PROCEDURE THAT CAN DELAY A PROJECT AND CONTRIBUTE TO GO OVER THE
PROJECTED BUDGET. AS THE ROOT CAUSE OF A CURRENT DISTRIBUTED
CONTROL SYSTEM MIGRATION PROJECT THIS UNNECESSARY QUANTITY OF
DEVIATIONS THAT WERE SUBMITTED TO THE QUALITY ASSURANCE
DEPARTMENT (QA) WERE IDENTIFIED TO BE DUE TO A DEFICIENCY IN THE
DOCUMENT GENERATING PROCESS REQUIRED BY THE COMPANY AND THE
PROPER REGULATION AGENCIES. AN ADDITIONAL STEP IN THE REVIEW
PROCESS OF THE DOCUMENTATION WAS IMPLEMENTED. TO EFFECTIVELY
REDUCE DEVIATIONS IN THE TESTING CYCLE AN ENGINEERING SUBJECT
MATTER EXPERT TO REVIEW THE DOCUMENTS WAS ADDED AS A PEER
REVIEWER BEFORE FORWARDING THE DOCUMENTS TO QA. UPON VERIFYING
THE DATA THE DEVIATIONS WERE REDUCED TO THE POINT OF HAVING
SIGNIFICANT SAVINGS TOWARDS PROJECT MANAGING EVENTS. THUS
CONFIRMING THAT BY HAVING A TECHNICAL PEER REVIEW AFTER THE
GENERATION OF THE DOCUMENT THE AMOUNT OF DEVIATIONS WAS REDUCED
TO HALF OF WHAT WAS EXPECTED ORIGINALLY.

INTRODUCTION

COMPUTER SYSTEM VALIDATION (CSV) IS A HIGHLY REGULATED PROCESS IN
WHICH THE SYSTEM GETS DOCUMENTED AND TESTED ACCORDING TO
REQUIREMENTS. IT ENSURES THAT ANY TECHNOLOGY COMPONENT
(SOFTWARE OR HARDWARE) IS FULFILLING ITS PURPOSE IN LINE WITH THE
REGULATORY GUIDELINES OF THAT INDUSTRY [1]. THE FOOD AND DRUG
ADMINISTRATION (FDA) REQUIRES FOLLOWING THE GOOD AUTOMATED
MANUFACTURING PRACTICE MODEL 5 (GAMPS5) GUIDELINES FOR
DOCUMENTING THE MANUFACTURING PROCESS IN THE AUTOMATION SECTION
OF ENGINEERING AS PART OF CURRENT GOOD MANUFACTURING PRACTICES
(CGMP) [2]. THESE PRACTICES CONTAIN THE REQUIREMENTS FOR
MANUFACTURING METHODS, TYPES OF FACILITIES, CONTROLS USED IN THE
MANUFACTURE, QUALITY, PURITY, AND THE PACKING OF THE PRODUCTS.
FIGURE 1 REPRESENTS THE DOCUMENTATION AND TESTING IN AUTOMATION
FOR MANUFACTURING CYCLE FOR A PRODUCT [3]. GAMPS5 ALSO INCLUDES
REPORTING ANY DEVIATION FROM THE ESTABLISHED PROCEDURE.

A DEVIATIONS IS ANY EVENT OR FINDING THAT FAILS TO REFLECT THE
EXPECTED RESULT. THESE COULD BE ANYTHING FROM MISSING INFORMATION,
HAVING A DISCREPANCY IN PARAMETERS WHILE TESTING, BAD WORDING,
UNAPPROVED CHANGES OR NOT PROPERLY DOCUMENT CHANGES. THE
ORIGINAL PROCESS STARTED WITH THE INTEGRATOR WHO WAS RESPONSIBLE
OF THE CODE MIGRATION FROM ONE SYSTEM TO ANOTHER. THIS CODE WAS
DOCUMENTED BY THE DOCUMENT GENERATOR WHO SPECIFIED THE CODE
ACCORDING TO FUNCTIONALITY OR DESIGN. ONCE THE DOCUMENT WAS
GENERATED IT WAS UPLOADED INTO A DOCUMENT REVIEW WORKFLOW WHICH
INVOLVES A CSV REPRESENTATIVE, A QUALITY ASSURANCE (QA) AND AN
PROJECT LEAD ENGINEER . BY ADDING AN EXTRA REVIEW STEP IN THE
PROCESS IT IS EXPECTED A SIGNIFICANT REDUCTION IN DEVIATION AND AN
INCREASE IN PROJECT SAVINGS.
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PROJECT OBJECTIVES
OPTIMIZE THE DOCUMENT GENERATION PROCESS TO GENERATE  HIGH
QUALITY DOCUMENTATION THAT ACCURATELY REPRESENTS THE
FUNCTIONALITY AND CONFIGURATION OF THE SYSTEM BY MINIMIZING
DEVIATIONS AND SAVING MONEY THAT CAN POTENTIALLY BE REDISTRIBUTED
TO OTHER PROCESSES WITHIN THE PROJECT.

ENGINEERING ANALYSIS
METHODOLOGY-FOLLOWING THE CORRECTIVE ACTIONS OF IMPLEMENTING A
STEP OF ENGINEER TECHNICAL REVIEW, IT CAN DETERMINED THAT
DOCUMENTS BEING GENERATED WERE LACKING A LOT OF THE TECHNICAL
DETAILS. THESE DETAILS WERE MISSING BECAUSE THE DOCUMENT
GENERATOR LACKS THE EXPERIENCE OR KNOWLEDGE TO IDENTIFY GAPS IN
THE INFORMATION EDITED IN THE DOCUMENT REGARDLESS OF FUNCTIONALLY
OR DESIGN. THIS LAYER WAS IMPLEMENTED AFTER THE MARCH 22, 2018 TEST
THAT RESULTED IN SIX (6) DEVIATIONS. THESE DEVIATIONS INCLUDED LACK
OF DATA IN TABLES, FAILURE TO PORTRAY COMPLETE CONFIGURATION AND
TYPOGRAPHICAL ERRORS IN PARAMETER TRANSCRIPTS FROM THE
PRODUCTION CODE.

DEVIATION ANALYSIS- DURING THE INVESTIGATION, IT WAS FOUND THAT IN
A PERIOD OF 19 DAYS BEFORE THE IMPLEMENTATION, ONLY 28 DOCUMENTS
WERE RECORDED WHICH YIELDED 8 DEVIATIONS IN DIFFERENT EVENTS. THESE
DEVIATIONS TRIGGERED REVISION TO THE DOCUMENTS THAT FINE-TUNED THE
DETAILS AND CONTENT OF THE ORIGINAL DOCUMENT.

TURNAROUND TIME- THE ENGINEERING TEAM TOOK MULTIPLE DAYS FOR THE
REVIEW AND CORRECTION OF THE CONTENT IN THE DOCUMENTS. THE
ENGINEER COMMITTED AROUND 2 HOURS PERFORMING REVIEW BY DAY SINCE
THERE WERE ACTIVITIES CONSIDERED HIGHER PRIORITY IN THE PROJECT TO
INCLUDE CODING AND HARDWARE CONFIGURATION.

INVESTMENT COST FOR REWORK-THE ENGINEER REVIEW TEAM CONSISTED
OF FOUR (4) MEMBERS THAT WERE PART OF THE WORKFLOW IN THE APPROVAL
OF A DOCUMENT. THE FIRST MEMBER WAS THE DOCUMENT GENERATOR THAT
CREATED THE DOCUMENT OR INCORPORATED CHANGES TO IT, THIS ACTIVITY
WAS FOLLOWED BY THE ENGINEER PERFORMING THE CONTENT REVIEW. AFTER
THE DOCUMENT HAD BEEN REVIEWED FOR CONTENT A QA ENGINEER
REVIEWD THE DOCUMENT FOR FORMATTING ERRORS AND COMPLIANCE WITH
SITE PROCEDURES. LASTLY THE DOCUMENT WILL GO TO THE DOCUMENT
CONTROLLER WHICH WILL UPLOAD THE DOCUMENT AND START THE APPROVAL
PROCESS ALL OVER AGAIN FOR THE NEW VERSION.

RESULTS
AFTER THE INITIAL ASSESSMENT MULTIPLE THINGS WERE NOTICED, SAMPLE
SIZE WAS NOT EQUAL BEFORE AND AFTER ONLY 28 DOCUMENTS WERE
RECORDED BEFORE THE IMPLEMENTATION, THE THRESHOLD STATED BY THE
PROJECT MANAGER WAS 40% AS REPRESENTED IN FIGURE 2. THIS FORECAST
WAS HIGHER THAN WHAT WAS ENCOUNTERED AND 8 DOCUMENTS CONTAINED
DEVIATIONS OUT OF THE 28 DOCUMENTS.
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Figure 2: Deviation Thresholds Before

Implementation
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AFTER THE IMPLEMENTATION DOCUMENTS RECEIVING DEVIATIONS WERE
LOWER THAN EXPECTED AS REPRESENTED IN FIGURE 3. ONLY 4 DEVIATIONS
WERE RECORDED SURPASSING THE PERCENTAGE OF EXPECTED THRESHOLD BY
%.
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Figure 3: Deviation Thresholds After Implementation

SAVINGS AFTER THE IMPLEMENTATION
THE PROJECT MANAGER WAS ABLE TO JUSTIFY THE IMPLEMENTATION DUE TO
THE LARGE REDUCTION OF COSTS PER DOCUMENT WITH DEVIATIONS
FOLLOWING FIGURE 4 . WITH THIS EXERCISE THE PROJECT MANGER HAD AN
ESTIMATE OF OVER $29,000 IN SAVINGS.
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Figure 4: Cost analysis and savings

CONCLUSION
WITH THESE RESULTS IT CAN BE DECISIVE THAT THE IMPLEMENTATION OF THIS
LAYER PROVIDED A BETTER QUALITY PRODUCT THAT THE VALIDATION TEAM
CAN RELY ON AND THAT THE COMPANY CAN UTILIZE AS A NEW STANDARD OF
REQUIREMENTS ACROSS THE BOARD FOR THE NEW SYSTEM IMPLEMENTATION.
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