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NAWCTSD
Integrated Project Management/Scheduling Handbook
A schedule is a listing of activities and events organized by time. In its more complex form, the process examines all program activities and their relationships to each other in terms of realistic constraints of time, funds and resources. The schedule is a powerful planning, control and communications tool that, when properly executed, supports time and cost estimates, opens communications among personnel involved in program activities, and establishes a commitment to program activities. NAWCTSD uses two main types of schedules an Integrated Government Schedule (IGS) and an Integrated Master Schedule (IMS). The two types are discussed below. A schedule answers the 4 Ws. 
· Who in the organization is doing the work?
· What work is going on?
· When is the work starting and finishing?
· Where is the work being done? 
1.0	 IMS Policy and Requirements
1.1	IMS Definition/Purpose
1.1.1	Integrated Master Schedule (IMS)
The IMS is a time-based network schedule containing the networked, detailed tasks necessary to ensure successful program/contract execution. The IMS is traceable to the integrated master plan (If required), the contract Work Breakdown Structure, and the statement of work. 
An IMS should contain the milestones, accomplishments, and discrete tasks/activities (including planning packages where applicable) from program start to program completion.  The detail should be sufficient to verify attainability of program objectives, to evaluate progress toward meeting program objectives, and to integrate the program schedule activities with all related components. The IMS needs to contain subcontractor discrete tasks at a level necessary for a realistic critical path. The IMS also contains significant external interfaces, Government Furnish equipment/information/property as well as its relationships and dependencies for the entire contractual effort. 
For IMSs that need to be linked to the cost accounting (EVM requirements) the schedule should be vertically and horizontally traceable to the cost/schedule reporting instrument. This linkage is the only way to properly address variances.  All IMSs should contain contractual and program milestones and descriptions and display summary, intermediate, and detailed schedules, and periodic analysis of progress to date.
The IMS will act as a database integrating all of the management tools together; each task will have a field containing product work breakdown structure (WBS), process (statement of work (SOW) and integrated master plan (IMP)), or organizational breakdown structure (OBS), and other categories. Any of those fields allows for easy access to information. 



1.1.2	Integrated Government Schedule (IGS)
The IGS is the Government’s internal IMS developed by logically networking all detailed program/project activities. It contains the Government’s efforts necessary to meet program milestones. It may contain contractor/subcontractor touch points, as required. NAWCTSD has created a series of templates for competitive and non competitive procurements that will assist the teams in developing their own pre-award schedules that can be further integrated with the contractor IMS after contract award. 
1.1.3	Resource Loaded IMS
A resource loaded IMS has resource information physically resident within the schedule file. The resource information includes descriptive data that clearly defines the skill mix and quantity of resources assigned. 
Resource loaded schedules are recommended but not required. A resource loaded schedule enhances the ability to more accurately model the program horizon’s forecast thus increasing the IMS‘s analysis capability. Resource loaded schedule serves as a single control point for the entire cost/schedule management process. 
If using a resource loaded IMS it is recommended that the contractor use the native fields built into the scheduling tool (ex. MS Project). Native fields include: Resource name, Non-labor costs like material or other direct Costs (optional), Work (hours). By using the native fields, the scheduling tool will automatically time-phase the quantity of resources based on the user inputs. Resources can be included in the scheduling tool outside of the native fields; however this method separates the resource calculations from the schedule date calculations in the scheduling tool and thus time phasing of resources will have to be performed either manually or by the means of additional software. 
1.1.4	Schedule Hierarchy 
In order to facilitate the needs of many stakeholders, programs maintain multiple levels of schedule hierarchy. Program teams define the information at each level to aid in the use of the schedules as an effective communication vehicle. The dates between each level of the schedule hierarchy should be vertically traceable but do not necessarily need to reside in the same file or tool.  Schedule hierarchy is as follows:
· Level 1- Summary Master Schedule. The Summary Master Schedule is a top level schedule of key tasks/activities and milestones at the summary level which can be sorted by either WBS or event structure (if applicable). It is a vertically integrated roll up of the intermediate and detailed levels within the IMS. 
· Level 2 – Intermediate Schedules. The intermediate schedule is a mid-level schedule that includes the key tasks/activities, milestones, and all associated accomplishments as shown in the summary master schedule. The WBS levels are traceable to display work effort at the intermediate level of summarization. It shall be vertically integrated roll ups of the detailed level schedules. 
· Level 3 – Detailed Schedules: The detail level schedule is the lowest level of contract tasks/activities that form the network. The detailed schedules contain the horizontal and vertical integration at the work package and planning package level. The detail level schedule subdivides authorized work into a logical sequence of time-phased and networked tasks. It includes all discrete tasks/ activities, work packages, and planning packages necessary to create a networked schedule capable of indentifying a valid critical path. 

1.2	IMS Applicability
The program manager will obtains an IMS from the contractor (via CDRL) on all cost or incentive contracts, subcontracts, intra-government work agreements, and other agreements valued at or greater than $20 million. The IMS is applicable to development, major modification, and low rate initial production efforts; it is not typically applied to full rate production efforts. It is also not normally required for contracts valued at less than $20 million, contracts less than 12 months in duration, or Firm-Fixed Price (FFP) contracts for production efforts. However a Program Manager can request an IMS (via the SOW) on FFP efforts where there is development work like in some trainer modifications that require a Preliminary Design Review or Critical Design Review.  
	IMS Thresholds

	≥$50M
	REQUIRED

	Includes:  Contracts for highly classified, foreign, and in-house programs.
	· IPMR Formats 5&6 are required.
· Schedule Risk Assessment (SRA) is required

	Not required for:  Firm-fixed price contracts.
	

	Not recommended for:  Contracts less than 12 months in duration.
	

	May not be appropriate for:  Non-schedule based contract efforts, e.g., level of effort.
	

	≥$20M but < $50M
	REQUIRED

	Includes:  Contracts for highly classified, foreign, and in-house programs.
	· IPMR Formats 5 & 6 are required.

	Not recommended for:  Contracts less than 12 months in duration.
	OPTIONAL

	
	· Schedule Risk Assessment is optional.

	May not be appropriate for:  Non-schedule based contract efforts, e.g., level of effort.
	

	< $20M
	OPTIONAL – USE JUDGEMENT

	Evaluate management needs carefully to ensure only minimum information needed for effective management control is requested.
	· IPMR Formats 5 & 6 is recommended if there is development work.

	Not recommended for:  Contracts less than 12 months in duration.
	

	May not be appropriate for:  Non-schedule based contract efforts, e.g., level of effort.
	


2.0	Pre- contract Activities
2.1	Statement of Work (SOW)
The SOW should address the requirements for an IMS with a reference to the IPMR CDRL.  If a Schedule Risk Analysis (see section 3.2.2) is required the requirements need to be included in the SOW.  
2.2	IMS CDRL
The Integrated Program Management Report (IPMR) is the primary mechanism to obtain the IMS. The IPMR shall be submitted in accordance with DI-MGMT-81861(current version at time of award).  Since the IPMR also include Earned Value Management requirements, significant tailoring is required if only the IMS is required. 
2.3	Section L Inputs for IMS 
Section L describes the IMS requirements to Offerors so industry can effectively develop an IMS to reflect both the Government’s requirements and Offeror’s proposed approach to executing the program. In order for the IPT to be able to rely on the dates provided in the IMS there are certain requirements that each Offeror has to meet in order to deliver a properly constructed IMS.
Section L describes the level of detail required in the schedule.  The IMS should be a single integrated file and should include any principal subcontractor work.  The IMS should also include significant external interfaces, such as, critical items from suppliers, teammates, or other detailed schedules that depict significant and/or critical elements; and Government Furnished Equipment/Information (GFE/GFI) dependencies for the entire contractual effort in a single integrated network.  The IMS should have the capability to roll-up from the lowest manageable level to the highest summary level with complete horizontal and vertical traceability and capability to produce a calculated program critical path. 
The Section L language also contains further guidance on how the schedule should be constructed, including:
· Inclusion of proposed labor hours by functional labor category (e.g., design engineering, systems engineering, manufacturing, etc…) for each task.  (If Schedule is resourced)
· Definition of critical subcontractors that should be incorporated into the detailed schedule
· Development constraints
· Lag, Duration, Float, and Relationship Type restrictions
2.4	Section M
The IMS evaluation criteria should be developed specifically to support both the planned acquisition strategy and support the overall proposal evaluation approach. The focus of the Section M, Evaluation criteria is to review the Offeror’s plan for completeness, reasonableness, and realism, while also assessing the Offeror’s understanding of the effort and soundness of their approach. 
2.5	Source Selection Activities
2.5.1	IMS Assessment 
The purpose of this assessment is to determine the completeness, realism, and reasonableness of the project schedule.  The results of the schedule assessment should indicate whether (or not) the Offeror’s IMS is built in a manner that provides accurate information and that the information indicates that the project can be completed in accordance with any objective or threshold dates.  This assessment is performed by the entire source selection team. Standard evaluation criteria used when determining the adequacy of the scheduling system is as follows:
· Verify that the schedule reflects the work to be done
· Verify that critical target dates are identified and used for planning	
· Verify that work is sequenced logically
· Verify that schedule architecture and integration are adequate
· Verify that constraints, leads, and lags are justified
· Verify that tasks contain the necessary level of detail (e.g. are duration estimates meaningful?)
· Verify that resource estimates are reasonable and available
· Verify that the critical path makes sense and is calculated
· Verify that float times are reasonable
· Verify that the project schedule can be accomplished at an acceptable risk level 
The source selection team performs the assessment with the assistance from the NAWCTSD Code 4.2 analyst who is the subject matter expert in the schedule assessment. Normally the 4.2 Analyst performs the initial schedule assessment which includes ensuring that the Offeror developed an IMS in accordance with the Section L IMS requirements.  So, as the analyst considers each point of the schedule assessment, the Offeror’s efforts to comply with the requirements should be considered. Once the initial assessment is completed a series of interviews with the Government technical team are conducted to address initial findings and to complete the evaluation. 
The interview process is designed to concentrate on one Offeror at a time, and then typically breaks out interview times by each technical area/IPT (e.g. Logistics, Test, IOS, Crew Station, etc).  Based on lessons learned, if it is possible, it can be of great benefit to get all of the technical team members into the room at the same time for review of the Offeror’s IMS. 
As part of the interview process the 4.2 Analyst walks the technical team through the schedule, line by line.  During the line by line walkthrough, the analyst should ask the technical team a number of questions regarding the plan.  For example:
· Are the predecessors and successors correct?
· Is the duration sufficient for the task at hand?
· Does the rationale provided for long duration tasks make sense?
· Does the rationale provided for leads and lag make sense?
· Is there work scope missing from the IMS?
· Does the critical path make sense?  Driving paths?
· Are float times reasonable?
· Are the budgeted hours (from resource loaded IMs or Basis of estimate) sufficient to complete the task?  How do hours compare to duration?
· If tasks are occurring concurrently, does the resourcing across these tasks make sense?
· Are the necessary CDRLs within the schedule and planned appropriately?
· Is Government Furnished Property (GFP) included in the schedule?  Do the GFP dates in the Offeror’s IMS match Government availability dates?
· Are all required dates, specified in the RFP or SOW, met in the IMS?
· Is the work for each WBS element adequately covered within the IMS?
· Are all Integrated Master Plan (IMP) events or key events like Preliminary Design Review, Critical Design review, etc captured within the IMS?
· Does the proposed IMS file support/match the top level file included in the Offeror’s schedule narrative?
· Does the tasking in the IMS for a given area (e.g. test) align with what was proposed in the technical volume (e.g. test and evaluation plan)?
During the interviews, the 4.2 analyst documents any issues with the IMS and take notes as necessary so the notes can be easily translated into the Evaluation Notices (ENs) and Evaluation Worksheets (EWs), and to ensure that any necessary data can be found at later point in time.  
2.5.2	IMS Source Selection Considerations
Crutch Effect: One issue that often occurs is that prime contractors do not always place their subs on contract in a timely manner. Often the dates needed for the subcontractor deliverables are not allowed to slide to match the slip of the subcontract start date resulting in an unrealistic portrayal of the schedule. 
In today’s environment in which a prime contractor may subcontract a significant portion of the effort (60-70%) it is critical for the team to understand how the prime is managing the subcontractors and how much of the subcontractor’s efforts are reflected in the IMS. Having just deliveries as milestones may not be sufficient for the prime to manage subcontractor’s efforts. 
NAWCTSD Code 4.2 has found that programs with a well-established/advertised DRUMBEAT for updating, reviewing, and disseminating IMS information had better overall communication and knowledge of their program including risks and mitigation plans.  There should be an opportunity for internal Government review only as well as joint review with contractor. In these meetings both the Government and contractor team members should be ready to discuss, in depth, the progress, concerns, and help needed for their respective areas. Additionally the team should focus on logic ties and using the IMS in day to day work. Risks need to be included in the regular meetings. 
3.0	Post- Contract Activities
3.1	Managing using an IMS
The primary purpose of an IMS is to help the Program Manager and the IPT optimize the overall execution strategy of a program, coordinate workflows, and assist in the decision making processes to mitigate risks and resolve challenges on a day-to-day- basis. As the IMS represents a predictive model of the entire program, it should be considered the focal point in the program management strategy. Using an IMs will not guarantee success but operating without one will increase the risk of missing program cost, schedule and technical objectives. 
The IMS is a tool, not just a report. For the IMS to be an effective tool, it is necessary to have formal processes for the development, maintenance and daily management of the schedule. The IMS provides an ever changing window into the progress (or lack of it) of current work effort. The strategic mission of the schedule is to point out future risks, thus providing a window of opportunity to make course corrections before the event occurs. Properly applied predictive schedule analysis is the key to achieving this mission. The role of Program Management is to ensure there is accountability for every aspect of this predictive schedule analysis.
3.2	Schedule Analysis
3.2.1	Schedule Assessment: 
The primary purpose of a program schedule assessment is to ensure that the right resources are available, and applied at the appropriate time and in the proper amount. The initial assessment should be scheduled to begin as soon as a Performance Measurement Baseline is implemented and the IMS is baselined.   Questions that need to be answered as part of the Assessment are as follows: 
· Does the Schedule Reflect the work to be done?
· Are critical target dates identified; are they being used to plan the work?
· Is work sequenced logically?
· Are interdependencies planned in a logical manner?
· Are constraints, leads, and lags justified?
· Are duration estimates meaningful?
· Are resource estimates reasonable: are key resources available to support the plan?
· Does the critical path make sense; does the scheduling software calculate it?
· Are float times reasonable?
· Does the schedule provide logical status and forecasts of completion dates for all authorized work? 
· Can the current program schedule be accomplished at an acceptable risk?
3.2.2	Schedule Risk Analysis
3.2.2.1	 SRA Definition
An SRA is a process which uses statistical techniques to quantify schedule risk based on technical, programmatic and other risks in a program. It predicts the probability of project completion by contractual dates. 
· The SRA simulates what may happen if the schedule does not go according to plan. 
· An SRA helps quantify the impact of assumed risk
· An SRA helps focus mitigation efforts
· An SRA promotes better scheduling practices as the schedule has to be in a pretty good shape before the SRA can be run.  
3.2.2.2 SRA Process
There are 7 steps in the SRA process. They are described below:
(1) Develop a complete critical path network and prepare for SRA: For an SRA to be successful, the network schedule must be developed and maintained appropriately. As soon as a baseline is completed a complete schedule assessment needs to be performed. 
(2) Identify critical milestones for risk quantification: The critical and near critical paths need to be evaluated. The impacts on these milestones will be the measurement indicators of the risk.  Histograms are generated for each one of the milestones. The program team should decide where to focus efforts of risk inputs. Three point estimates for remaining duration (best case, most likely and worst case) are generated for each task on the program critical path, the driving path to the next program milestone and the three nearest driving paths to the next major milestone. In addition, the program manager may determine to add an additional critical path or driving path focus to an item other than the driving path to the next major milestone. 
(3) Enter Risk Parameters: The contractor must provide risk quantification and distribution curves for the following areas (with the IMS): 
· Tasks on the selected critical/driving paths
· Selected task identified on Program Risks 
· Tasks requiring uncertainty banding 
· Rationale for duration on all the above areas.
(4) Run schedule (Monte Carlo) simulation and quantify impact of risk on schedule: Determine the number of iterations to run the simulation and select the options related to the desired outputs. The number of iterations will depend on the size of the network and relationship of the mean and standard deviation. The larger the sample size the more confidence you can have in the results. When the normalized mean, and the normalized standard deviation flatten out (become parallel to the x-axis) you likely have run enough iterations.  
(5) Analyze schedule results: Most risk software generates three useful outputs that can be used to understand and mitigate risk. 
· Milestone Histograms: Cumulative Probability Distribution of Completion Dates. 
· Criticality Index: The probability that any one task will become critical. It is the percentage of times that a particular task appeared on the critical path after risk was introduced
· Sensitivity Analysis: The influence that any one task will have on the end date of the schedule. 
(6) [image: Picture1]Document results: Include all documentation necessary to providing a useful result.  Documentation should provide recommendations on where to focus mitigations to minimize overall risk to the program schedule. Document assumptions made during the SRA.
(7) Present position to program Office. IPT’s develop risk mitigating actions. 
3.2.3	IMS Gold Card
 (
Source: NAVAIR IMS Guidebook
)The IMS Gold Card is a quick reference to help Program Managers and IPT Leads at all levels gain discipline to develop and utilize an IMS as an effective tool for successful program/project execution. It identifies questions that should be asked at the different levels of leadership. 
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