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Introduction

Bell Helicopter Textron, Inc (BHTI) makes a wide range of vertical lift solutions 
(helicopters & tilt-rotor vehicles) for government and commercial clients

BHTI has several major DoD contracts for military vehicles, including

 H-1 (Huey & Cobra) 

 V-22 Osprey

 Army Armed Reconnaissance Helicopter (ARH)

 US-101 Presidential Helicopter

These Programs alone constitute over $20 Billion in revenue, with most individual 
contracts exceeding the $20 Million threshold required for formal EVMS reporting

ANSI 748 certification is determined by the DCMA

Additional oversight provided by DCAA, NavAIR 4.2, Office of the Secretary of Defense 
(OSD), Internal Audit and Bell’s Customer (Joint Surveillance efforts)



EVMS Replacement Project

2002 to 2004



Background (2002 – 2004)

EVMS Replacement: BHTI Selects Primavera®

 In the summer of 2002, BHTI chose to replace their legacy EVMS

 BHTI chose Primavera® Teamplay (v.3.51) and Cost Management for 
scalability, integration and enterprise capabilities

 Bell partnered with Pinnacle to plan and execute the EVMS Replacement 
Program consisting of:

 EVMS Business Process & Procedure Development

 Primavera Tool Implementation

 Legacy Systems Integration

 Data Migration

 Process & Tool Training

 Goal to produce CPRs for the H-1 and V-22 Programs by year-end 2003



Background (2002 – 2004)
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Background (2002 – 2004)

• Program planning

• WBS & work definition

• Resource pool

• Working calendars

• IPT & other program structures

• Control Account Planning

• Work Package scheduling

• Resource planning

• Labor hour forecasts

• Schedule status updates & 
progress reporting

• Integrated Program Schedule

wInsight

• Weekly & monthly EV reporting

• Graphical trend analysis charts

• Variance Analysis Reports (VAR)

• CPR & C/SSR Reporting (using 
wInsight Administrator)

Program WBS & EOC structures

Time-phased budgeted resources

Weekly Earned Value performance updates

Forecast of remaining resources & schedule

Weekly & monthly ACWP

by Work Package & EOC

BHTI “Feeder” 

Systems

• Cost/billing ledger

• Labor

• Materiel

• Manufacturing

BCWS, BCWP,

ACWP & ETC

WBS, OBS, IPT & other 

structures 

Weekly & monthly BCWS,

BCWP, ACWP & ETC

• BHTI fiscal calendar

• Direct labor rates

• Indirect rates (Overheads, 
G&A, Cost of Money)

• Rate escalation tables

• Calculation of weekly EV data

• Maintenance of PM baseline



Background (2002 – 2004)

Replacement Program Challenges: Data Migration

 For V-22 Program alone, over 30 Microsoft Project schedules to migrate 
into a single Primavera® project

 Not all work packages had schedule data

 Schedule dates did not match cost spreads in MCS (BHTI’s legacy cost 
management system)

 MCS did not correspond with MRS (legacy EVMS reporting system)

 Accounting ledger at a higher level of detail and did not match the 
Labor system (used for work package actuals)

Resolution

 Historical schedules developed programmatically from cost data

 Past CPR data must remain true so MRS data was used to feed costs

 Reconciliation work packages created to collect difference between 
ledger and Labor system actuals



Background (2002 – 2004)

Replacement Program Challenges: Database Performance

 Some migrated projects contained over 50,000 activities and over a 
million resource assignments

 Hundreds of thousands of timesheet records produced every week

 In 2004, BHTI had one of the largest Primavera databases in existence

 Database and Citrix servers undersized

 Oracle tuning experience was lacking

 Limitations with SDK

Resolution

 Instituted archiving procedures for historical project data

 Purchased additional hardware

 Hired Oracle tuning experts to dramatically improve Db performance



Background (2002 – 2004)

Replacement Program Challenges: Data Accuracy & Validation

 After initial deployment, accuracy of data was perceived to decrease

 Manual manipulation of data was eliminated

 Increased visibility of existing legacy data problems

 Reconciliation problems

 Cultural changes (data entry vs. data analysis)

Resolution:

 EVM Center of Excellence created to push data and validate feeds

 Management attention forced many legacy system corrections

 Additional training & mentoring of Control Account Managers (CAMs) to 
help them understand the data and explain true variances



Background (2002- 2004)

Replacement Program Success

 By year-end 2003, BHTI was producing CPRs for H-1 and V-22

 By year-end 2004, all major government Programs (approximately 20) 
were migrated to the new system

 Several new Programs were started over the next two years, including 
the US101 Presidential Helicopter and Army Armed Reconnaissance 
Helicopter (ARH)

 Over 500 people attended Primavera training

 Significant improvements to data accuracy and traceability



Background (2002 – 2004)
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EVMS Future State Project

2005 to Present



Background (2005)

EVMS Future State Project

 In mid-2005, BHTI chose to improve their EVMS capability and drive the 
discipline throughout the organization

 Bell selected Pinnacle to plan and execute a new project to:

 Upgrade Primavera to 5.0 to take advantage of new features

 Consolidate system interfaces

 Utilize the API for performance improvements

 Create an online process library to improve standards & compliance

 Develop a product-oriented, role-based process & tool training 
Program to improve organizational knowledge & discipline



Primavera 5.0 Upgrade

Upgrade to Primavera Project Management and Cost Management 5.0

 Performance improvements with Oracle cost-based optimization

 WBS UDFs to identify control accounts and send control account and 
work package codes to Cost Management

 New global change capabilities to status LOE performance

 Enhanced security profiles for role-based security

 LDAP authentication for IT security compliance

 “Multiple Float Paths” feature for better critical path calculation

 Enhanced Microsoft Project import / export capabilities

 Fiscal Calendar

 Negative Units



Primavera 5.0 Upgrade

WBS UDFs



Primavera 5.0 Upgrade

From ANSI 748 A – Intent Guideline 12

“The earned value for level of effort work packages equal the 

time-phased budget”

 BCWP (Earned Value Labor Units) = BCWS (Planned Value Labor Units)

 BCWP = BAC (Baseline Planned Units) x % Complete

 Therefore, to calculate LOE % Complete

 % Complete = Planned Value Units / Baseline Planned Units x 100

Global Change for LOE Status



Primavera 5.0 Upgrade

Global Change for LOE Status

LOE % Complete is calculated 

so that BCWP = BCWS

Using this method, it is possible 

for a not-started activity to be 

greater than 0% complete or for a 

completed activity to be less than 

100% complete



Primavera 5.0 Upgrade

Global Change for LOE Status

Global Change can compare to 

Data Date and start LOE 

activities in order to accept the 

performance calculation



Primavera 5.0 Upgrade

Last activity = 

Contract Finish

Longest Path 

activities (orange)

Improved CPM Analysis



Primavera 5.0 Upgrade

Last activity = 

Material Feed 

(Longest Path)

Improved CPM Analysis



Primavera 5.0 Upgrade

Calculates free-float path 

to selected activity 

(Contract Finish)

Improved CPM Analysis



Primavera 5.0 Upgrade

Last activity = 

Material Feed 

(ignored by Float 

Path calculation)

Selected activity

Float path calculation

Improved CPM Analysis



Primavera 5.0 Upgrade

Fiscal Calendars



Systems Integration



Integration Improvements

Application Conversion

 Converting all interfaces from Visual Basic applications to Java Server 
based applications

 Allows all applications to use a common framework and code-base

 Improved performance and capabilities with the Primavera API

 Standards-based, modular approach for enhanced maintainability

 Maximize COTS features to reduce number of interfaces

 Lower Total Cost of Ownership (TCO)



Integration Improvements

eRCD

Primavera 

TeamPlay 3.51

Cost 

Manager 4.1
wInsight 6.2

Manufacturing

Material

APS

Labor System 

Actuals

COTS Application

Custom Application

System Feed

Report Interface

LOE Utility

Work Auth. 

Utility

Identify CA 

Utility

SAP (Ledger) 

Actuals

Metrics 

Reports

Data Audit 

Utility

Control 

Account Auth.

Variance 

Analysis Rpt

Resp Assign. 

Matrix

EAC UpdateCAP Report
LOE Summary 

Report

Alt. Structure 

Utility

Before Consolidation



Integration Improvements

Primavera Proj 

Mgmt 5.0

Primavera Cost 

Mgmt 5.0
wInsight 6.3

Manufacturing

Material

APS

BACA

Data Audit 

Utility

COTS Application

Custom Application

System Feed

Report Interface

SAP (Ledger) 

Actuals

Labor System 

Actuals

After Consolidation



Baseline Authorization & Control 
Application (BACA)



BACA

Baseline Authorization & Control Application (BACA)

 Used to authorize & distribute control account budgets

 Automates baseline changes in Primavera

 Electronic approvals & signatures (audit traceability)

 Automated CBB Log

 Establishes & controls charge numbers for labor system

 Ensures compliance on Guidelines 3, 8, 9, 28, 29, 31 & 32



BACA

Control Account Budgets & MR



BACA

Initial Control Account Planning



BACA

Initial Control Account Planning



BACA

Initial Control Account Planning



BACA

CBB Logs



BACA

Initial budget 

allocations entered 

into BACA as

Undistributed Budget 

(UB)

PM 

Approv

al of 

BCR

BACA Workflow

Work Authorization

MR is removed

from UB, remaining

budgets distributed

to CAs

Time-phased plans

developed in 

Primavera in a 

“What-If” project

Baseline Change 

Request (BCR) sent 

for electronic 

signature

Control Account 

imported from 

Primavera to BACA 

and priced (using 

CM rate tables)

Change 

automatically added 

to Primavera 

baseline project

Yes

No

CBB Log 

Update
CBB Log 

Update

CBB Log 

Update
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Online EVMS Process Library

EZ-EV: Earned Value Made Easy

 Single source for tiered process information

 Divided into three key phases

 Planning & Baselining

 Analysis & Corrective Action

 Change Management

 EVM lifecycle work products identified by phase

 Incorporates process RAM (drill down by EV role)

 Integrated linkage between high-level business processes and low-level 
Primavera tool instructions



Online EVMS Process Library

Work Product Oriented Approach

•WBS Dictionary

•RAM

•PMB

•CBB Logs

•Program Operating Instructions (POI)

•Integrated Master Plan (IMP)

•Integrated Master Schedule (IMS)

•IMS Status

•Estimate At Complete

•Risk Management Database

•Corrective Action Plans

•Work Authorization Documents

•Charge Numbers

•CPR & Other Reports•Baseline Change Request (BCR)



Online EVMS Process Library

1 - Organization

2 - Planning, Scheduling & Budgeting

3 - Accounting Considerations

4 - Analysis & Management Reports

5 - Revisions & 

Data Maintenance

Contains the 5 EVMIG Process Groups



Online EVMS Process Library

Work Product Descriptions 

Work Product Description Pages contain the following information:

 What is it?

 What does it do?

 Who is involved?

 Links to associated Work Instructions

 Example (if applicable)



Online EVMS Process Library



Online EVMS Process Library

Work Instructions

 Each Work Instruction is tied to one of the Work Products

 Each Work Instruction contains the following information:

 Process owner

 Objective

 Participants and responsibilities

 Process summary

 Process steps and responsibilities

 Business rules

 Applicable EVMS Guidelines and EVMIG interpretations



Online EVMS Process Library



Online EVMS Process Library



Online EVMS Process Library

Work Aids

 Process Work Aids contain:

 Explanations 

 Checklists

 Links to Application Work Aids

 Application Work Aids contain:

 Step-by-Step instructions including application screenshots

 Links to other Work Aids



Online EVMS Process Library



Customized Role-Based Training



Custom Role-based Training

Product-Oriented, Role-based Process & Tools Training

 Training answers the question “How do I do my job?”

 Unique track for each EVM role 

 Integrates understanding of compliance throughout 

 Provides OJT roadmap for supervisors & leads

 Integrated Process & Tool Training

 Process and tool training integrated into the same courses

 Courses organized around Work Products in the EVM Lifecycle 

 Modular approach to limit classroom time and allow for 
refresher/remedial training in key process areas



Custom Role-based Training

Program Manager

Business Manager

Performance Manager

Integrated Program Scheduler (IPS)

Cost/Schedule Analyst (CSA)

Material Analyst

Manufacturing Analyst

Program Controls Analyst (PCA)

IPT Lead

Control Account Manager (CAM)

Work Package Manager (WPM)

Functional Manager

EVMS Center of Excellence (COE)

EVMS Roles to be Trained



Custom Role-based Training

TRACK 

one role

COURSE

one Work Product

MODULE

Two-hour 

duration

ATTRIBUTE

one item on 

Course Outline

STEPS & 

DISCIPLINES

smallest 

component

CSA

Reviewing the CAP

Producing High Quality 

VARs

Assigning Activity Codes in 

Primavera Project Management



Custom Role-based Training

Track: CSA

Course 1: EVM Overview CBT

Course 2: CPM Overview CBT

Course 3: BHTI Roles and EVM 
Lifecycle CBT

Course 4: The Role of the Cost 
Schedule Analyst

Course 5: Control Account 
Authorization

Course 6: Integrated Master 
Schedule

Course 7: EV Performance Reports

etc 

Track: Program Manager

Course 1: EVM Overview CBT

Course 2: CPM Overview CBT

Course 3: BHTI Roles and EVM 
Lifecycle CBT

Course 4: The Role of the Program 
Manager

Course 5: Contract Budget Base Log

Course 6: Program Implementing 
Instructions

Course 7: IPT Structure/IPT Charter

etc



Custom Role-based Training

Course: Variance Analysis Report for CSAs

Attribute 1: VAR Overview

Attribute 2: VAR in the EVM Lifecycle

Attribute 3: Processes to produce the VAR

Attribute 4: Systems to produce the VAR

Attribute 5:

 5.1 Types of Variance, etc.

 5.2 VAR Workflow

 5.3 Identify & Analyze Variances 
in Primavera Project Management

 5.4 Exercise: Identify Significant 
Variances in Sample Project

Attribute 6: High-Quality VARs

Attribute 7: Regulations related to the VAR

Course: Variance Analysis Report for CAMs

Attribute 1: VAR Overview

Attribute 2: VAR in the EVM Lifecycle

Attribute 3: Processes to produce the VAR

Attribute 4: Systems to produce the VAR

Attribute 5:

 5.1 Types of Variance, etc.

 5.2 VAR Workflow

 5.3 Enter Variance Explanations in 
wInsight 

 5.4 Exercise: Write a Variance 
Explanation for Sample Project

Attribute 6: High-Quality VARs

Attribute 7: Regulations related to the VAR



EVMS Future State Project
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Next Steps

What’s Next for Bell Helicopter?

 Enterprise Cost Management Integration (Business Intelligence)

 Risk Management

 SAP Integration

 Project Portfolio Management

 Enterprise Resource Management



REPORTING

ANALYSIS

MANAGEMENT

REPORTING

ANALYSIS

MANAGEMENT

ENTERPRISE

Next Steps

Organization Evolution of an EVM System



Questions?

Q & A
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Michael J Breuker

Manager, Technical Services

michael.breuker@pinnaclemanagement.com
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http://www.pinnaclemanagement.com


