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LSST Project Controls System Management 

1 Introduction 

 Document Purpose and Contents 

This document describes the Project Management Controls System (PMCS) used to manage and report 
on the health of the Large Synoptic Survey Telescope (LSST) MREFC construction project.  The LSST PMCS 
encompasses the processes and tools that integrate and quantitatively measure project cost and schedule 
performance against the Performance Measurement Baseline (PMB).  The PMCS is used to support the 
requirement to implement and maintain an Earned Value Management System (EVMS) and has been done 
so in a manner to be ANSI/EIA-748-C Earned Value Management Systems compliant. At this time there is 
no requirement to have an independent certification against ANSI/EIA-748-C. 

The PMCS processes include the following: 

 Organization 
 Planning, Scheduling, and Budgeting 
 Accounting Considerations 
 Analysis and Management Reports  
 Revisions and Data Maintenance 

This document describes the organization of and the monthly cycle for maintaining, updating, and 
reporting from the interconnected PMCS systems.  The details for each of the respective systems are 
discussed in more detail within this document, but a brief summary of each system is as follows: 

 CAS – AURA Financial System 
 Primavera Project Planner (V8.3) - Schedule 
 Cobra (V5.1) - EVMS 
 Docushare – Document Control, Document Repository 
 Drupal – LSST Change Control Board Interface 
 Risk Register - Internally developed software used to manage risks and opportunities 
 eCAM – Internally developed software used as the CAM’s interface to all cost and schedule data 

 Organization of the LSST System Description 

This document is organized around the 32 Guidelines comprising ANSI/EIA-748-C. Sections 2 through 6 
correspond to the five ANSI/EIA-748-C guideline groups (Organization; Planning, Scheduling, and 
Budgeting; Accounting Considerations; Analysis and Management Reports; Revisions and Data 
Maintenance). Section 2 presents the project organization and integration methodology; Section 3 
addresses planning, scheduling, and budgeting; Section 4 describes the accounting system; Section 5 
discusses the approach to earned value analysis and reporting; Section 6 addresses change control; and 
Section 7 lists key reference documents.  Some guidelines are not applicable to LSST and are not 
referenced in this document.  This document supplies the details into the specific processes involved in 
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project controls and outlines the steps taken each month to manage the data listed in this document. 

2 Organization 

 Work Breakdown Structure [Guideline 1] 

The LSST WBS outlined in LPM-43 is a product-oriented, hierarchical structure that identifies the 
hardware, software, services, and all other deliverables required to achieve the LSST Project.  The LSST 
WBS is the primary structure for managing performance against the PMB and is the framework for 
defining and assigning work, developing schedules, estimating and budgeting, and controlling changes.  
The WBS elements that comprise LSST control accounts are defined at level 4 but in some cases details in 
the IMS are at a lower level.   

The WBS dictionary is a narrative attached to the WBS that describes the scope, deliverables, and associated 
key milestones of each work elements identified.  The WBS dictionary defines each element to at least the 
control account level in terms of the content of the work to be performed. The WBS dictionary can be viewed 
through eCAM under Reports-> WBS Dictionary and is also available in LPM-44. 

 
Figure 2.1 WBS Dictionary as reported from eCAM 

   

 Organizational Breakdown Structure [Guideline 2] 

The LSST Organizational Breakdown Structure (OBS) is a hierarchical structure that describes the 
established organizational framework for project planning and resource management within the project. 
The OBS identifies the accountability, responsibility, management, and approvals of all authorized work 
scope.   The LSST OBS has been grouped by LSST major subawards where the source institutions resource 
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and rate structure has been integrated into the LSST toolset.   

 
Figure 1.2 LSST OBS Structure 

 Integrate Process [Guideline 3] 

The time-phased budget which defines all scope to be executed for the LSST MREFC construction is built 
and maintained in the IMS.  The IMS is a logic-based schedule that is organized by WBS and tasks are 
logically linked to create a networked schedule.  This schedule network is used to measure and report 
progress towards project milestones and the detailed tasks necessary to achieve those milestones. 

The enhancement and detailing of the IMS is subject to configuration control and is an iterative process 
that is fully documented through LCRs.  LCRs are created using the LSST change control system and are 
typically initiated by the CAMs or SMEs.  As design and details and bottoms up cost estimates from vendors 
mature, higher level schedule visibility tasks and planning packages are manipulated to represent a higher 
fidelity of the work to be performed, and the resources necessary to accomplish the work. These detailed 
plans are integrated into the IMS and reconciled with downstream summary level activities and 
concurrent scope. As a result of this the near term schedule exhibits higher quantities of shorter duration 
tasks and more frequent milestones than scope that is further out in time, a common artifact of rolling 
wave planning. 

Notebook fields are used in the IMS to detail the Statement of Work and the Basis of estimate used to 
establish the time-phased budgets defined in the plan. 
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Figure 2.3a Example Statement of Work defined in the IMS 

The EVMS links the technical, schedule, and cost elements of the projects using the WBS, OBS, and a 
variety of embedded code structures. Establishment of these unique code structures facilitates the linkage 
between planning, scheduling, budgeting, work authorization, actual cost accumulation, risk 
management, and performance measurement as shown below 

 
Figure 2.3b Integration of Technical, Cost, and Schedule 

All budget loaded activities in the IMS are assigned codes which allow integration with the Cobra.  These 
key fields for Cobra integration include the following fields; Cobra WBS, Cobra WP, OBS, CAM, and EVT.   
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Figure 2.3 PMCS Cobra Code Fields Layout in Primavera 

Many other activity codes and user defined fields are used to enable us to interrogate the schedule to 
produce useful management reports and organized views to digest schedule data. 

 Management Overhead [Guideline 4, 13] 

LPM-81 defines the processes and methodologies used to expose visibility into direct and indirect costs 
of the project.  The Labor indirect costs differ institution by institution and have been accounted for in the 
rate sets used in Primavera and the Resource Breakdown Structure in Cobra. 

 
Figure 2.4 Indirect costs by Institution 

The Integration from Primavera to Cobra is done by hours for labor resources and budgeted units for 
nonlabor.  The Indirect rates in the table above are assigned to the appropriate resource and result in 
Cobra to calculate the total cost for each resource assignment.  This result structure in Cobra allows 
budget reporting by direct, fringe, indirect, and escalation results independently. 

 
Figure 2.4a Cobra build-up of resource calculations 
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 Control Accounts [Guideline 5] 

A control account is a management control point at which budgets (time-phased resource plans) and 
actual costs are summarized and compared to earned value for management control purposes. A control 
account is a natural management point for planning and control since it represents the work assigned to 
one responsible organizational entity for a single program WBS element. A control account manager 
maintains responsibility for an individual control account and all technical, cost, and schedule elements in 
work Packages below it.  

 
Figure 2.5 Graphical Representation of Control Accounts 

 

 Responsibility Assignment Matrix [Guideline 3, 5] 

The Responsibility Assignment Matrix (RAM) is a key project document that links deliverables to 
resources.  The RAM is created by integrating the organizational breakdown structure with the work 
breakdown structure.  Intersection points between the WBS and OBS define where Control Accounts will 
be created and the associated BAC.  At each Control Account a single Control Account manager (CAM) is 
assigned and is responsible for the cost, Schedule, and technical scope associated within.  The RAM can be 
viewed through eCAM under Reports-> RAM.  This report allows filtering by CAM and shows not only the 
BAC for the control account but also ACWP, BCWP, and BCWS. 



  
LSST Project Controls System Management                               LPM-98 Latest Revision 12/12/ 2016 

The contents of this document are subject to configuration control and may not be changed, altered, or their provisions 
waived without prior approval. 

7 

 

 
Figure 2.6 RAM as available from eCAM 

 Control Account Managers (CAMs) 

The LSST CAMs are responsible for the planning and management of the technical scope, schedule, and 
budget for assigned control accounts. They will provide timely input to the Project Manager in the formats 
described in this plan and will keep the project management staff informed of their work progress and 
issues or concerns, risk assessment, tracking methods, variance analysis, and ETC/EAC management 
processes. 

3 Planning, Scheduling, and Budgeting 

 Integrated Master Schedule [Guideline 6] 

The Integrated Master Schedule (IMS) is a network of tasks linked from program start through program 
finish, reflecting the interdependencies between tasks and milestones. The IMS is the foundation of the 
performance measurement baseline (PMB) used to track progress, forecasts, and changes throughout 
program execution. The IMS enables the Critical Path Method that is used to identify the program critical 
path, as well as driving paths to major interim events or deliverables.  

The IMS is subject to configuration control as part of the baseline. The change control process ensures 
that elements of the IMS, PMB, and technical baseline are kept synchronized. The schedule is baselined, 
and status is input in the scheduling tool (P6). The time-phased work packages are identified and used to 
build the planned value (PV) profiles in the PMB and the schedule status drives the EV reporting against 
PV based on physical percent complete and milestone completions. 

Critical Milestones are defined as Level 1 milestones (NSF reporting) and are watched and reported on 
monthly in the LSST monthly construction report. Level 2 milestones are coded to be managed at the 
project level, and Level 3 and 4 are watched at the WBS subsystem and CAM levels respectively.   
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Figure 3.1 Level 1 Milestones 

 Performance Measurement Indicators [Guideline 7] 

Current progress at the task level is collected monthly from each CAM and compared to the baseline for 
schedule performance analysis. Project progress and milestone completion status are maintained on the 
forecast schedule defined with a naming convention of “LSST ME YY-MM”.  The baseline schedule “LSST 
BL YY-MM” remains without status for clean integration into Cobra.  The Primavera EPS is used to 
differentiate between forecast and baseline schedules. 
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Figure 3.2 Primavera Baseline and Forecast EPS nodes 

Most contracts have provisions that require them to develop a schedule or a schedule of values that 
supports the details in the project schedule. The control account managers are responsible for ensuring 
that the methods used to give status on these schedules result in an objective measurement of progress 
in the LSST forecast. 

On at least a monthly basis each control account manager works with project controls to determine the 
status of the remaining and in-progress activities and updates the schedule status including: 

 Actual start dates for activities/milestones started in the current status period. 
 Actual finish dates for activities/milestones completed in the current status period. 
 Physical percent complete of activities started but not complete. 
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 Forecasted finish dates for activities previously started but not yet completed. 

The Primavera project is set to automatically calculate the % complete based on activity steps.  For 
activities that don’t use steps, project controls manually input a % complete for each activity based on 
CAM inputs.  Any milestone that is completed will also have an associated step called “Completed” and 
will be marked as complete, so the milestone shows 100% complete in reporting.  The current and baseline 
schedules are then compared and analyzed to determine the extent to which the project is ahead of or 
behind schedule. This comparison also identifies the specific activities that drive current SVs focusing on 
those areas of greatest impact on, or potential risk to, key milestones and project completion. 

Activities that are resource loaded and have a duration of greater than 2 months are greatly encouraged 
to have at least 2 weighted activity steps on them in order to quantifiably measure performance.  The 
weighting factor can be dollars, hours, duration, or any other measurement tool as long as it is weighted 
relatively across all the steps assigned to that activity.  The software teams integrating Jira with Primavera 
use story points as their basis for step weights.  For most teams, 1 story point is equal to 4 hours.   

 
Figure 3.2a Stories assigned to a Jira Epic for Performance Measurement 

Many Activities in the IMS are associated with payment milestones developed by collaboration between 
the contractor and the LSST CAM.  These payment milestones are tracked and status is set monthly by 
receiving updated schedules, or excel lists of these milestones and their % complete. 

 Time Phased Budgets [Guideline 8, 10, 11, 12] 

The assignment of budgets to scheduled activities in the IMS produces a budget plan against which actual 
performance can be measured. This is called the Performance Measurement Baseline (PMB) and is 
integrated into Cobra.  The Integrated budget into Cobra is defined as the Budget at Completion (BAC) 
and is subdivided into control accounts, planning packages, and work packages. 

3.3.1 Control Accounts 

Control Accounts are a management control point in the WBS where scope, cost and schedule are 
aggregated and compared to earned value for performance measurement. A responsible individual (a 
CAM) is assigned to each Control Account in the RAM.   Within a Control Account the sum of the Work 
Packages and Planning Packages equals the Control Account budget.  
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3.3.2 Planning Packages 

LSST Planning Packages are defined at the level directly under the Control Account and specifies what 
work is planned.  Planning Packages are reserved for future activities that cannot be clearly defined when 
the project baseline is set.  Work that is beyond the current detailed planning period will reside in planning 
packages until they are converted to detailed work plans per a rolling wave process. The Planning 
Packages consist of a work scope, schedule, and time-phased budget normally at a higher level   than 
individual Work Packages. Planning Packages do not require the detail found in Work Packages since, by 
definition, such details are not known.  The LSST eCAM system alerts the team 6 months prior to a Panning 
Package start date with a yellow indicator, which turns to red 3 months prior to the start date if it hasn’t 
been detail planned.  The detail planning involves splitting the planning package into smaller activities and 
assigning the appropriate resource IDs that will be working those activities.  For elements that have a non 
labor component costs are revaluated by getting updated vendor quotes from vendors.  The existing 
activity(s) that are being converted to detailed activities have their PMT Cobra code changed from K - 
(planning package) to C – (Percent Complete).  If the entire planning package isn’t being converted the 
duration of the planning package is decreased to the appropriate amount and is linked to the last activity 
that was detailed. 

3.3.3 Work Packages 

LSST Work Packages are defined at the level directly under the Control Account and specifies what work 
is planned, measures progress on that work, and computes the associated earned value.  Actuals for LSST 
will be aggregated and loaded at the work package level.  The IMS consists of resource loaded activities 
which roll up to represent the total dollars and hours assigned to the Work Packages.  If changes need to 
be made to the baseline resulting from rolling wave planning, a LCR will be prepared and submitted for 
management review and approval.  Work Packages are configured using the following criteria: 

 Has a limited duration within a reasonably short time span 
 Has scheduled start and completion dates  
 Has resource requirement separated (e.g., labor, material, contracts) in a way that allows the EV 

reporting process to accurately measure progress  
 Has a budget or an assigned value expressed in hours and/or dollars  
 Reflects the way in which work is conducted and has meaningful work products  
 Has a one to one correlation to an accounting charge number in CAS 
 Uses a single EV method  

3.3.4 Earned Value Techniques 

Each established work package will have one corresponding Earned Value Technique (EVT).  The following 
EVTs and their associated Cobra codes are used by LSST: 

 A – Level of Effort 
o This EVT assumes that when a work package starts, its progress will not deviate from the 

original budget spread.  There are no limitations upon the applicability of this technique 
for measuring progress, but it is most suitable for only a small number of work packages 
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that are by their nature unmeasurable. By definition, the value earned by an open work 
package using this EVT is equal to its to-date budget. The value earned each period equals 
the budget.   

 C - Percent Complete 
o Used to manually enter the completion status of the work package in percent each status 

period.   When using method C the subordinate tasks in the schedule should have 
associated activity steps to help quantify the work performed. 

 K – Planning Package 
o This EVT results in always calculating an earned value of zero for the item. Use this EVT if 

one does not want the work package to earn any of its budget, regardless of its status. 

3.3.5 Work Authorization 

The authorization of work on a project ensures that control and accountability are maintained. All project 
work must be authorized before it can commence. When the project baseline is set, project work is 
authorized by the PM and is formally communicated to the responsible CAM via the available BAC in the 
eCAM notebook.   

 
Figure 3.3.5 Published budget from eCAM 

The work authorization process ties directly to the CCB process and includes management approval and 
documentation of the expenditure of project budget and the allocated work packages and resource hours 
to accomplish a specified scope of work within the agreed to budget, schedule, and technical objectives. 
Once the cost accounts and budgets are baselined and available in eCAM, the CAMs are authorized to 
proceed with their allocated work. Part of the authorization of work is also the acceptance of that work 
by the CAM. The acceptance of assigned work by all parties represents a multilateral commitment to 
authorize and manage the work within the budget and agreed-upon schedule for the required scope. The 
CAM will further authorize the needed team members to commence work via the establishment of work 
orders and additional purchase requisitions in CAS. Once the work is completed, the CAM will notify 
Project Controls and Business Support that the work packages and cost accounts should be closed. 

3.3.6 Milestone Hierarchy 

The Project Milestones are in the IMS and their definitions and planned dates are mutually developed by 
LSST, SLAC, and the National Science Foundation and documented in the Milestone Dictionary.  These 
milestones are tracked as part of the monthly status cycle of the IMS.  

The milestone level in the hierarchy indicates milestone ownership and approval authority. As the 
milestone hierarchy flows from top to bottom, the milestones in each level are defined in support of the 
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next higher-level milestones. For example, Level 2 milestones are defined in support of meeting the Level 
1 milestones. The eCAM notebook provides views to track all LSST milestones in a hallway summary 
display and a list that can be filtered by CAM, WBS, milestone level, and date. 

 
Figure 3.3.6 eCAM milestone view 

 Budget by cost Element [Guideline 9] 

LSST work packages are created and named by the planned cost elements as defined by the CAS 
accounting structure.  The work package name consists of a 10 character code (KLM + 4 level WBS) 
followed by the cost element type of .LABOR, .PROC, or .TMS. This structure follows the following 
convention 

 .LABOR is associated with LSST or NOAO direct labor and is categorized under the .0## CAS 
accounting code 

 .PROC is associated with a large contract or procurement categorized under the .7## CAS 
accounting code 

 .TMS is associated with Travel, Materials, or Supplies and is categorized under all other CAS 
accounting codes. 

4 Accounting Considerations 

 Cost Accounting System [Guideline 16, 17, 18, 19] 

LSST utilizes the AURA financial system (CAS) for project cost accounting. Cost accounting is authorized 
for work packages and their associated work Packages when the LCR for the assigned budget is approved. 
Since work Packages are defined at a summarized cost element level, it is possible to have up to three 
work packages associated to one charge number in CAS.  All direct labor, material, procurement contracts, 
and other direct costs are accumulated against the work package by cost element.  The list of cost 
elements is exhaustive, and the details are preserved when loading into Cobra. 

All costs reported in the accounting system are transferred into Cobra by work package. Project work 
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packages are closed when the work is complete and all costs have cleared. Once the actual costs are in 
Cobra, WBS and OBS codes in Cobra allow the cost to be summarized through both the WBS and OBS 
structures without allocating an account to more than one WBS or OBS element. 

CAS typically closes for the previous month on the third week of the following month (if the reporting 
month is January accounting will close February 23rd).  Data is exported from the CAS system via an Excel 
file and includes cumulative to date actuals for the fiscal year being interrogated.  This data is loaded into 
a “Acutal Processor” tool which summarizes the details by Work Package, resource, and total cost and 
merges this data with previous fiscal years data.  This data is saved as a CSV file and the source of 
information used to import actuals into Cobra.  

Indirect costs are defined at the CAS Cost Element level and are visible in Cobra and eCAM for analysis to 
CAMs. 

 
Figure 4.1 Example breakout of Actuals by Cost Element in eCAM 

 Labor Cost Accounting [Guideline 2.3a,d] 

Labor cost (salary+fringes+overhead) is allocated to the cost accounts in accordance with the ‘fractions’ 
of effort that an employee spends supporting each account (monthly or biweekly depending on employee 
category). The fractions are determined from effort recorded in the CAS timecard system.  The effort 
approval requires the direct supervisor review and approve their time card on a bi-weekly basis for all 
AURA employees.  For contracted work LSST receives monthly invoices with the labor hours indicated. 
Each invoice has a project technical review as well as a contracts department review. 

 Material Cost Accounting [Guideline 2.3a,f] 

Major procurements will be planned and implemented (i.e., in Primavera and Cobra) as one or more work 
packages representing a logical portion of the effort so that the EV metrics accurately reflect the time 
phasing of equipment and material receipts. Credit for Earned Value will be taken after the equipment or 
material has been accepted by the CAM.  

 Manufacturing 

LSST does not identify or track unit costs, equivalent unit costs, or lot costs for the purposes of Earned 
Value.  For elements that have a manufacturing element, the Planned Value of the activity is based on 
estimates from the SME(s) and Earned Value is tracked using Activity Steps in primavera with the 
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appropriate total quantity as the weighting factor on the activity.  For example, if 100 units will be 
manufactured there will be two activities for the Labor and nonlabor components of those units.  Each 
activity will have the total costs for each resource type in hours/and or dollars.  Each activity can use 
activity steps to measure the performance of the effort. 

5 Analysis and Management Reports 

 Project Management Calendar of Events 

The Project Controls team will use a defined calendar to follow a regimented cycle in maintaining the PMB 
and reporting project progress and costs.  

 First week of the month 
o All approved change requests from the previous month should be implemented in the 

Baseline schedule, forecast schedule, and Cobra. 
o All status should be entered into Jira by the first Friday of the month.  All other status 

inputs are collected either by contractor schedule updates, milestone status update 
sheets, or manually by project controls meeting with the CAM one on one. 

o Project controls validates all provided status inputs.  These validations check for out of 
sequence work, valid percent completes, actual dates, and forecast completion dates.  
Anomalies will be submitted back to the CAM for review and resubmission. 

o Data date in Primavera is advanced to the first day of the next month, and status is 
calculated in the schedule.  LSST uses the following scheduling options in Primavera. 
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 Second week of the Month 

o Receive SLAC Camera milestone updates and manually enter into the camera schedule 
milestones. 

o Schedule the project again to recalculate forecast dates.  Feedback LSST milestones that 
SLAC is tracking to SLAC in Excel format.  Resolve any issues with updated camera 
milestone dates with SLAC. 

 Third week of the month 
o Pull actuals from CAS when available. 
o Advance the calendar in Cobra. 
o Create a new Cobra project based on the previous month’s data and integrate schedule 

status and actual costs. 
o Publish data in eCAM and alert CAMs to updated data. 
o CAMs write variance narratives where appropriate 
o Create a copy of the baseline schedule and Cobra projects to begin prepping next 

month’s data.  Begin Implementation of all approved LCRs into the copy of the baseline 
schedule, forecast schedule, and Cobra. 
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o Create drafts of all EV and schedule reports and review with management. 

 Last week of the month 
o Publish final EV and schedule reports to Docushare. 
o Complete implementation of all LCRs by the end of the month. 
o LCR Contingency/UB/DB log updated and posted to Docushare. 

 

 Performance Measurement 

Performance is measured monthly in terms of actual cost, schedule (milestones and task completions), 
and EV. EV is expressed in the same units as planned value using established performance measurement 
methods assigned to work packages. Once a work package is opened, the measurement technique is not 
allowed to be changed. EV is compared to PV and actual costs for determining schedule and cost 
variances. All three metrics (EV, PV, AC) are rolled up through the WBS and/or OBS structures providing 
performance measures for each level of the hierarchy.  

Figure 5.1 Project Controls Battle Rhythm 
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Earned value is calculated consistent with the DOE G 413.3-10 Gold Card as shown below.  

 Planned Value (PV). The approved time-phased budget plan is the PV function for a control 
account. The PV for a control account is typically developed at a lower level of detail (e.g., for each 
work package) and rolled up. PV is also referred to as Budgeted Cost of Work Scheduled (BCWS).  

 Earned Value (EV). A measurement of the work completed. The EV is also referred to as the 
Budgeted Cost of Work Performed (BCWP), and is derived by applying pre-determined EV 
calculations to assess the work completed for each in-process work package.  

 Schedule Variance (SV). SV = EV – PV (positive indicates ahead of plan). Care is exercised in 
drawing conclusions from favorable or unfavorable SVs because of the influence of high-value 
work performed out of sequence. A negative SV must also be considered in conjunction with 
critical path analysis to determine what the significance of a variance is. It must also be examined 
along with the CV (below) in order to determine if the rate of progress is consistent (or not) with 
the resources used.  

 Actual Cost (AC). The AC is the cost for work that has been completed or partially completed 
(actual cost plus accruals). The AC is compiled in the CAS financial management system by control 
account. Accruals are included as ‘used cost’ in the accounting system according to the accrual 
process defined in the Finance Manual Section 5, Accrued Costs.  

 Cost Variance (CV). CV = EV – AC (positive indicates favorable). Care is exercised in drawing 
conclusions from favorable or unfavorable CVs because of the influence of high-value work 
performed out of sequence. A negative CV must also be considered in conjunction with the SV 
(above) in order to determine if the cost is consistent (or not) with the schedule accomplished.  

 Estimate to Complete (ETC). The ETC is the latest revised estimate for the remaining work scope. 
ETCs are developed for the remaining scope annually.  

 Estimate at Completion (EAC). EAC = AC + ETC.  

 Budget at Completion (BAC). The BAC is the total budget for a given work scope. Lower level 
budgets for work packages and planning packages are rolled up to the project BAC. The BAC for 
the total project plus contingency/MR equals the total project cost (TPC).  

 Variance at Completion (VAC). When the EAC is subtracted from the BAC, a measure of the VAC 
is obtained (BAC – EAC = VAC). The VAC is the amount of under-run or over-run forecast for the 
scope of work.  

 Schedule Status 

For most of the project collecting status involving aligning status from milestone payments or 
subcontractor summary schedules.  Below is the example of statusing the Besalco monthly status report. 
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Figure 5.3 Besalco Status worksheet 

The status report is a 1200 row report that summarizes the work Besalco has performed to date.  The last 
column “REMANENTE %” is the amount of effort remaining for the line item.  Each WBS has a summary 
identified in Grey. There are 53 summaries that are represented in the LSST IMS as seen below 

 
Each line in the LSST IMS is updated with the % complete provided in the monthly invoice for status 
collection.   

Another method of collecting status is the integration into Jira for software development activities.  
Currently all of Data Management 1.02C, T&SC OCS, TCS, and WFS 1.04C.10, 1.04C.11, 1.04C.08, and 
Simulations 1.06.02.01 is integrating budget plans and status using Jira.  Collecting status from Jira 
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involves exporting Epics and Stories into a status worksheet which is then imported into Primavera as 
activity steps on activities. 

 
1. Log into Jira and setup the issue filter to export epics.  This is done for the DM, TSS, TSSPP, and 

SIM projects in separate files. 

 
2. Next export the stories assigned to Epics with a filter “project in (DM, EPO, SIM, TSS, IT, SE, 

SUMMIT) AND (issuetype in (Epic) AND WBS is not EMPTY OR issuefunction in 
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linkedIssuesOf("issuetype in (Epic) AND WBS is not EMPTY ", "is Epic of") AND status != Duplicate)” 

 
3. Copy the exported data into the EPICS and Stories template provided in the Jira Template 

worksheet.  Columns in yellow are calculated fields and should be filled down to populate all rows 
with imported data. 

 
4. Click the Refresh all option to update the data set.  Several predefined reports exist in the 

worksheet to report on Jira status progress. 
5. Next open the Status and OM Imports worksheet to import the data into Primavera 
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6. Click on the Primavera Objective Measures sheet and paste data from the Jira Template Stories 

sheet.   

 
7. Select the Administration sheet, select the project to update, and click set Objective Measures 
8. In Primavera hit F5 to reload data and the Activity steps should be updated. 
9. Sort Primavera activities by % Complete.  Refer back to the Jira template Epics sheet and update 

all Actual Starts and Actual finishes manually. 
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10. If an Epic is in progress evaluate if Remaining Stories are needed.  This is the delta between the 
original story estimate and the currently planned stories on the epic. 

Once all status has been collected the data is ready to be integrated into cobra.  This is done by running 
the following process steps in Cobra. 

 
1. Advance the Cobra calendar to the next period 

 
2. Run the Integration Wizard 
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3. Select the predefined template LSST Status 

 
4. Select the “LSST Primavera” Connection which is an ODBC datasource pointing to the Primavera 

Database 
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5. Select Status 

 
6. Select the source Primavera project and the destination cobra project 
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7. Ensure the mapping between Cobra and Primavera data fields matches as listed above 

 
8. The Selections ensure Cobra data always accurately matches Primavera data 
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9. Always integrate the total project for a complete status load 

 
10. Click finish to integrate status into Cobra 

There is a many to one relationship between activities in the IMS and a work package in Cobra.  The EV 
for a Work package is calculated in Cobra by determining the earned amount for each activity in relation 
to its budget and % complete.  The sample data below shows the flow from Primavera budget and status 
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to the integration in Cobra 

 
Figure 5.3a Primavera Status 

 
Figure 5.3b Cobra Summary of Work Package and Earned Value 

 Actual Costs 

The cumulative to date actual costs for the LSST project are imported into Cobra each month. This is done 
once CAS has closed the accounting period to insure that Cobra in sync monthly with costs recorded in 
CAS, the system of record for LSST cost accounting. 



  
LSST Project Controls System Management                               LPM-98 Latest Revision 12/12/ 2016 

The contents of this document are subject to configuration control and may not be changed, altered, or their provisions 
waived without prior approval. 

29 

 

The CASNet web based reporting system is used to pull actuals for the project once Accounting has 
closed the previous period. 

The export file produced from CASNet is loaded into the Actuals Processor to create the import file for 
Cobra.  This template formats the CAS charge number into the LSST work package format and breaks out 
the charges by resource code.  Since there is a one to one map between CAS cost elements and Cobra 
actual resources there is no loss of fidelity between the two systems.  After the actual costs are imported 
into Cobra, the total ACWP is compared to the total actual cost in CAS to insure that all costs imported 
correctly.   

 
Figure 4 CAS Export Option 

 

Loading Actuals into Cobra is performed by executing the following steps 



  
LSST Project Controls System Management                               LPM-98 Latest Revision 12/12/ 2016 

The contents of this document are subject to configuration control and may not be changed, altered, or their provisions 
waived without prior approval. 

30 

 

 

 
1. Select Actual costs from the Integration Wizard and click next 
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2. Load the predefined LSST Actuals template and click next 

 
3. Select the current LSST project and browse to the import file created by running the actuals 

processor 
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4. Ensure proper column mapping and click next 

 
5. The default class should be Actuals and no other calculations are performed, click next 
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6. To ensure actuals in Cobra match actuals from CAS we import cumulative to date actuals and post 

all valid entries.    
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7. Load the data and save the configuration in case it needs to be run again. 

 
8. Once the actuals have been successfully imported.  Run a report to confirm that the total actuals 

for the month matches the total sum in the import file. 
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  Calculate Earned Value [Guideline 22] 

Once the schedule status for milestones and the actuals have been imported, the Calculate Earned Value 
function can be performed. 

 
Calculating the earned value will run the necessary calculations at the Work Package and Control Account 
levels to show Cost and Schedule variances.  This information is available in eCAM as current period and 
cumulative to date. 

 Variance Analysis [Guideline 23] 

Analysis of performance measurement data identifies and documents the aspects of cost, schedule, and 
work scope that may require management attention, assesses the impact of these conditions on the 
baseline and future work, and develops and implements corrective actions.  

Variances are calculated at the Work Package level and rolled up to the control account level based on 
the monthly status and actuals. Variance analysis is performed and reported by the responsible CAM for 
any cumulative schedule or cost variance that exceeds the thresholds defined in the table below.   

 
Figure 5.6: Variance Thresholds 

The EV metrics used include both cost and schedule variances and performance indices. Performance 
indices include the Cost Performance Index (CPI=EV/AC) and the Schedule Performance Index 
(SPI=EV/PV). Graphics are used to aid in displaying trends associated with project performance. The CAM 
will assess these indices to look for control account performance trends.  

Variance analyses and other outputs of the EVMS are used by the project management team (including 
CAMs) to formulate corrective actions. All cost and schedule variances that exceed the thresholds defined 
as “red” in Table 5.6 will require the generation of a Variance Analysis Report (VAR) by the CAM. The CAMs 
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are responsible for determining the cause of the variance and its impact on the control account and the 
related activities and milestones, developing a corrective action that will be managed and eventually 
closed. 

 Indirect cost variance analysis [Guideline 2.4c] 

The Overhead rate is fixed for all sub awards for the life of the project, so analysis of the overhead rate is 
not necessary as it will not change.  

 Reporting [Guideline 25, 26] 

The reports generated from the PMCS are available in a web application known as eCAM, or electronic 
CAM Notebook. An orderly process is used to collect, review, report, and use the data generated by the 
system. The monthly reporting cycle is based on the accounting month which ends on the last day of each 
calendar month. These project status reports contain the following information: 

 Budget summary 
 CPI/SPI Trending 
 Status of key milestones 
 Progress narrative 
 Baseline change control log 
 EVMS data 
 Variance explanations (when required) 

Electronic systems have been developed at LSST to serve this reporting data directly from the Cobra and 
Primavera databases in a system that allows drilling from a high WBS level all the way to the activity and 
activity step level to facilitate simplified analysis and reporting.  

 
 eCAM facilitates this by showing all current period, cumulative, and at complete EVMS data for all 
WBS/CA/WPs for the entire project. 
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Status indicators exist in eCAM to not only highlight costs that have tripped variance thresholds, but also 
date indicator lights to highlight the following situations; 

 Red 

Today’s date >= forecast start/finish date and Today’s date >= BL start/finish date 

 Yellow 

Forecast start/finish date > BL start /finish date and today’s date < BL Start/ BL Finish 

 Green 

Forecast start/finish date <= BL start /finish date and today’s date < BL Start/ BL Finish 

 

eCAM will highlight all control accounts and work packages that have tripped the variance reporting 
threshold.  CAMs are directed to populate an Explanation and corrective action at the control account at 
a minimum.  It is encouraged that this data is captured at the work package level and aggregated to the 
parent control account.  Past narratives are evaluated each month to address issues that aren’t being 
resolved. 
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 Revise EAC [Guideline 27] 

LSST has implemented a new formal procedure to capture a bottom up ETC on a real time basis from the 
CAMs.  The previous ETC process would be run at least on an annual basis.  As we get closer to project 
completion and limited remaining contingency, a reliable ETC becomes more important to predict if we 
will be able to complete the project within available cost and schedule.   The ETC is the amount of money 
required to complete the remaining work from the period status date.  The Estimate at Complete (EAC) is 
the sum of actuals to date and the ETC.  CAMs have been trained to always ask themselves if they have 
adequate remaining budget (and schedule) to complete their scope of work.  If the answer is no, the CAMs 
will submit a formal ETC request.  

The new process to request ETC is very similar to a request of contingency, but there are some subtle 
differences.  The workflow states to request a modification to the baseline ETC is defined below; 

1) Proposed - Originator submits 

2) LCR Assigned – The Documentation specialist assigns an LCR# and advance to Project controls for 
analysis.  Once Project Controls has determined the cost and schedule impact the ETC LCR will be 
advanced for subsystem manager approval. 

3) Approval Pending ETC – Approval by the subsystem manager. 

4) Approval Pending - Approval by the Project Manager. 

5) Fully Implemented - Project Controls will implement changes in the baseline schedule.  A code field 
"Cost Class" is used to distinguish ETC and the BAC. 
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Definition on when a request for contingency vs ETC generally follows the guidelines below. 

1) If a CAM is 100% sure of the amount of the request and it is needed in the next 6 months or earlier a 
request for contingency should be requested instead of adding to the ETC. 

2) If the budget is needed later than 6 months and there is still some uncertainty in the details, the CAM 
should request it is added to the ETC.  As the project gets closer to the needed date of the ETC request a 
subsequent LCR will be processed to move the budget from the ETC to the BAC.  Because the ETC details 
are already in the plan the LCR process will be streamlined and processing the LCR should be a simple as 
changing the cost class from “Manual ETC” to “Budget”.  Because of this process the project expects to 
see most of the contingency requests originate from previously submitted ETC requests. 

The ETC is integrated into Cobra using the integration wizard much like pulling budget from Primavera 
into Cobra.  Forecast data pulls the “Budget” Cost set for remaining budgeted work and the “Manual ETC” 
cost set for overrides to the baseline remaining data. 

 

6 Revisions and Data Maintenance 

 Change Control [Guideline 28, 29, 30, 31] 

Change control ensures that project changes are identified, evaluated, coordinated, controlled, reviewed, 
approved and documented in a manner that best serves the project. Changes to the PMB are authorized 
through the change control process documented in the Change Control Process (LPM-19).  Each candidate 
change is documented in a LSST Change Request (LCR) which defines the impact and justification of the 
change and provides the basis for the change. A Change Control Board advises the Project Manager on 
the disposition of each LCR (adoption, rejection, etc.). The magnitude of the change determines the 
approval requirements as defined in the procedure. 

The changes that trigger a formal LCR and CCB process include changes to the PMB resulting from 
modifying work plans, rolling wave planning (i.e., converting planning packages to work packages), 
refinement of preliminary estimates and/or plans, and externally driven changes. Other examples include:  

 Scope, schedule, and budget transfers between control accounts  
 Changes to the work approach that change the control account scope or the BAC  
 Future rate changes significant enough to warrant update  
 Funding revisions that affect resource availability  
 Adjusting contract budget values to reflect negotiated values  
 Adjusting material budgets to reflect modifications after design phases  
 Change in make/buy plans  

Funds may be moved from contingency to a control account via a single LCR.  

Retroactive changes to actual costs and planned or earned value are only made to correct errors, 
implement routine accounting adjustments (such as annual labor rate adjustments), improve the baseline 
integrity and accuracy of performance measurement data, or in response to approved external direction.  
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The Project Controls team is responsible for administering change requests including the oversight to flow 
changes into the affected documents and systems and moving the change through the approval steps.  
Approved changes may impact the future PV profile and BAC for tasks that are either in progress or 
planned. Except for authorized retroactive changes as described above, changes are implemented by 
updating the PV profile, BAC, and schedule for the applicable work packages going forward and will not 
alter the current SV or CV. 

Each LCR that receives the appropriate final approval based on its classification is implemented by Project 
Controls. The change requested in the LCR is incorporated into the Cost and Schedule Baseline. If a LCR 
requires changes to be made to the risk register, then the Risk Management Team must be notified. 
Project Controls maintains the Baseline and a Baseline Change Control Log that records and manages the 
changes to the Integrated Master Schedule (IMS), Performance Measurement Baseline (PMB), 
Contingency, MR, and Undistributed Budget (UB).  This log (Document-14547) is in the LCR Files collection 
(Collection-3122) in Docushare.  The details behind each LCR processed will also be housed in this 
collection.  Each LCR saved will include a Before/After comparison and backups from Primavera and Cobra 
as standalone files saved to the collection. 

 
Figure 6.1 Example of the LCR Log 

6.1.1 Integration with Primavera [Guideline 32] 

Each LCR that has a Cost and or schedule impact will be modelled in Primavera under a project named 
after the LCR being evaluated.  It is important to evaluate each change request individually to understand 
the true nature of the cost and schedule impact.    

Each Primavera LCR projects that has a cost impact will be integrated with Cobra to evaluate the time 
phased budget changes to the PMB.  The delta will be attached to each change request for review and 
approval by the CCB.   All approved LCRs will be replicated into the Primavera PMB and integrated into 
Cobra as the start of the month end process. 

6.1.2 Integration with Cobra [Guideline 29, 32] 

Each LSST Cobra file will be created from the previous month’s file and saved with the naming convention 
of LSST ME YY-MM.  Once the file is saved the Cobra the Primavera PMB with the months LCRs 
implemented will be integrated into Cobra.  

After implementing and validating the LCRs in Cobra the Cobra calendar will be advanced to the next 
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reporting period.  Status will then be integrated from the schedule and actuals loaded from the CAS 
cumulative to date export. 

 Maintenance and Archival 

All copies of historical Cobra and Primavera projects are maintained as live versions available for 
interrogation in eCAM.  The databases for these systems are archived by IT and .CMP and XER archives 
are made to ensure quick recovery of data. 


