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Description of the Mission Need 

The Federal Aviation Administration XE "FAA
The Federal Aviation Administration"  (FAA) has experienced, and is projecting, a continued decline in the availability of operations funding and staffing required to maintain NAS systems.  In conjunction with the declining availability of resources needed to manage NAS systems, requirements for cost and system performance information will increase. 

The FAA needs the capability to reduce the future costs of maintaining systems while managing the NAS infrastructure so that required services are delivered at a high level.  The quality of service delivery in the NAS is measured, to some degree, by the absence of aircraft delays resulting from system malfunctions.  The reductions in staffing have contributed to a developing trend toward an increase in numbers of equipment-caused delays.  Additionally, the slowing in the rate of funding for remote maintenance monitoring XE "RMM
remote maintenance and monitoring"  (RMM) has increased the need for extensive technician staffing.  

Unless  Airway Facilities XE "AF
Airway Facilities"  (AF) improve the way the delivery of service is managed, establishes new processes for prioritizing and allocating equipment and personnel resources, and improves the efficiency and effectiveness of AF technicians, high levels of service cannot be sustained.    Thus, a NAS infrastructure management (NIM) capability combining technology, organization, and reengineered processes is needed.

a. Management/Statutory/Regulatory Authority:
The Federal Aviation Act of 1958, as amended, charges the FAA with the responsibility of providing a safe, secure, and efficient global aviation system that contributes to national security and promotes US aviation.  In order to accomplish this mission, the FAA provides a variety of services to military, commercial, and general aviation.  AF has the role of ensuring the safe and efficient operation of the NAS by providing infrastructure management for:

· Certifying the operational integrity of airways navigation and control systems;

· Providing airways navigation and control system requirements, system planning and engineering, system establishment, and system operation and maintenance services as an integral part of a global environment;

· Providing technical leadership, assistance, and influence to the international aviation community on matters relating to AF functions and expertise; and 

· Providing cost and performance information.

Orders and plans have evolved from the Federal Aviation Act that are directly applicable to the responsibility of the AF organization.  These documents emphasize the availability of new supporting technologies and the need to manage the delivery of services provided by the infrastructure while still maintaining individual systems.  The need to accomplish this in a more cost-effective manner and with optimal use of staff, in the face of mandated work force reductions, is accentuated.  The documents include:

· January 1990 General Accounting Office XE "GAO
General Accounting Office"  (GAO) Report.  This report was prepared for the chairman of the Subcommittee on Transportation and Related Agencies, Committee on Appropriations, House of Representatives on Air Traffic Control XE "ATC
Air Traffic Control"  (ATC).  It reported that the FAA should better forecast and prevent equipment failures.

· FAA 1994 Strategic Plan.  This document sets the goals,  objectives, and milestones for the 21st century aviation system, system safety, system capacity, industry vitality, international leadership, environmental responsibility, and the FAA organization.

· Airway Facilities 1993 and 1995 Strategic Plans.  These documents proclaim that AF will ensure the safe and efficient operation of the NAS by providing “... system planning and engineering, system establishment, and system operation and maintenance services.”

· 1990 and 1994 Telecommunications Strategic Plans.  These plans define an Optimum Communications Approach XE "OCA
Optimum Communications Approach"  (OCA) for FAA telecommunications; define a strategy to transition to the OCA; and recognize that telecommunications systems and services are essential to every part of the FAA mission.

· FAA Administrative Order 1810.6: Policy for use of Non-developmental Items XE "NDI
Nondevelopmental Items"  (NDI) in FAA Facilities.  This document mandates the use of commercial off-the-shelf XE "COTS
Commercial Off-the-shelf"  (COTS) and NDI products wherever possible.

· Government Performance and Results Act of 1993.  This document requires reporting of cost and performance results.

b. Functional Capability:
As the number of FAA facilities increase and new technology is applied, the types and amount of information required to manage the NAS infrastructure will again increase.  The management of this information will place new demands on AF technicians.  Therefore, the FAA requires an infrastructure management capability that will:

· Increase the effectiveness of the operation, management, and control of on-line NAS services and facilities; 

· Maintain NAS throughput by ensuring that appropriate equipment assets will be available to provide the capacity needed to handle projected air traffic levels;

· Analyze information to establish trends, design predictive adaptive maintenance actions, and reduce critical equipment outage situations and aircraft delays;

· Create a common data repository with accessibility across the user community. 

· Ensure that required services are delivered at a high level in an era of declining monetary and personnel resources; and

· Reduce the future costs of doing business through workload reductions, while consistently maintaining a high level of service.
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Rationale for the Acquisition and Implementation

The NAS currently consists of over 200 separate types of facilities which fall into two basic categories: 

· those with an RMM capability;  and

· those without an RMM capability.  

In FY XE "FY 
fiscal year"  1997, the NAS will be comprised of approximately 33,000 NAS operational facilities.  Under the Capital Investment Plan XE "CIP
Capital Investment Plan"  (CIP) program 26-01, approximately 5,400 facilities will be provided an RMM capability.

The current system operates in a distributed environment with priorities established at the local level.  In order to increase the efficiency and effectiveness of the work force, the FAA requires a NIM concept encompassing new AF business processes that leverage the combination of:

· new organizations (National Operations Control Center XE "NOCC
National Operations Control Center"  (NOCC), and Operations Control Centers XE "OCC
Operations Control Center"  (OCCs));

· improved communications; and 

· RMM technologies.

The investment in new organizations and technologies will enable AF to ensure service availability for an increased number of facilities without an increase in personnel.  Without moving to a centralized service management mode of operation, AF will be unable to continue providing the high level of equipment and service availability to which FAA customers are accustomed.

c. Current Capability:
AF currently fulfills its mission by maintaining each subsystem individually.  This is done using a combination of manual and automated processes.  The maintenance activities are accomplished by combination of AF technicians on site, the Remote Maintenance and Monitoring System XE "RMMS
Remote Maintenance and Monitoring System"  (RMMS), and various element management systems XE "EMS
Element Management System"  (EMSs).  

The RMM capability is a collection of subsystems that monitor and provide limited control of the NAS subsystems.  The RMMS consists of hardware, custom-designed software, and FAA unique interface requirements as specified in the Remote Monitoring Subsystem XE "RMS
Remote Monitoring Subsystem"  (RMS)/ Maintenance Processor Subsystem XE "MPS
Maintenance Processor Subsystem"  (MPS) Interface Requirements Document XE "IRD
Interface Requirements Document"  (IRD).  

EMSs are vendor specific, off-the-shelf maintenance capabilities normally provided by the vendor.   They typically perform monitoring and control of the vendor’s equipment.  Due to the proprietary nature of the RMMS and EMSs, these systems cannot be easily integrated into a homogenous maintenance and management environment. 

(1) Description:
The RMMS is a collection of subsystems and equipment distributed throughout NAS facilities to provide AF technicians with the following capabilities:

· Monitoring, certification, and control of remote facilities and subsystems;

· Analysis of operations and maintenance data;

· Information system automation; and

· System security.

The RMMS includes the following major elements:

· Remote Monitoring Subsystem (RMS):  The RMS within most NAS subsystem contains substantial capability for monitoring and controlling that subsystem.  Each RMS also includes a built-in, self-test capability.

· Maintenance Processor Subsystem (MPS):  MPS nodes are located at Air Route Traffic Control Centers XE "ARTCC
Air Route Traffic Control Center"  (ARTCCs), the Southern California Terminal Radar Approach Control XE "TRACON
Terminal Radar Approach Control"  Facility (TRACON), FAA Headquarters, the FAA Technical Center, and the Aeronautical Center.  The MPS hosts the Monitor and Control Software XE "MCS
Monitor and Control Software"  (MCS) and Maintenance Management System XE "MMS
Maintenance Management System"  (MMS) software.

· Maintenance Control Centers XE "MCC
Maintenance Control Center"  (MCCs):  The MCCs are composed of the Area Control Facility MCCs XE "AMCC
Area Control Facility Maintenance Control Center"  (AMCC) and the General NAS MCCs XE "GMCC
General Maintenance Control Center"  (GMCC).  The MCC, refer to Figure 3-1, monitors the status of all RMM facilities in its jurisdiction and provides users with the capability to perform remote equipment checks and certifications. 

· National Maintenance Coordination Center XE "NMCC
National Maintenance Coordination Center"  (NMCC):  The NMCC provides a nationwide support function within the AF organization through the monitoring of high-level remote maintenance data.  It is collocated with the ATC System Command Center in Herndon, Virginia, and is an integral part of flow control decision making.

· Maintenance Data Terminals XE "MDT
Maintenance Data Terminal"  (MDTs):  MDTs are fixed or portable computers for accessing maintenance information in the MPS and RMS.

The interaction of RMMS subsystems is as follows.  The RMSs gather system performance data, detect alarm alert and changes of state, determine alarm and alert conditions, translate and execute control commands, and communicate with the MPSs.  The MPSs receive the data from the RMSs, store the data necessary to support maintenance operations and NAS subsystem reporting, and create facility maintenance logs.  

The MDTs provide fixed and portable computer-human interfaces to the RMS and the MPS.  The MCS provides the real time monitor and control functions and interface capabilities for RMSs at the remote facilities.  The MMS provides information support functions to AF technicians and managers through MDT and MCC terminal interfaces.  



Figure 3-1.  Block Diagram of RMMS and Subsystems

The MCC accesses MPS information for status, performs or coordinates maintenance activities, and provides both management and the NMCC with up-to-the-minute maintenance operations information.

The RMMS, still in the development and deployment stages, has already provided significant benefits in staffing efficiencies to the FAA.  With RMMS, a number of facilities no longer require 24-hour staffing coverage.  As a result, personnel can be consolidated at a central location where they can be used to support all facilities within a System Management Office (SMO).  For example, the Air Route Surveillance Radar XE "ARSR
Air Route Surveillance Radar"  (ARSR), (refer to Table 3-1), requires an average of 2.016 employee years XE "EY
employee years"  (EYs) to monitor a non-RMM facility. With RMM, the average employee year is reduced to 1.008 per facility which results in a savings of 153 employee years when all 152 ARSR facilities are planned to be RMMed in 1997:  

 Non

 RMM       RMM         RMM

  EYs     -     EYs        Facilities

(2.016    -   1.008)    *     152         =    153.216



Based on the current technician average cost of $59,000, the total annual labor savings achieved are $9,039,744.  Annual labor savings achieved, based on RMMing efficiencies on a sample set of facilities at the SMO level and below,  are listed in Table 3-1.  

(2) Deficiencies:
The projected technological, organizational, and process deficiencies in delivering NAS maintenance services are summarized in the bullets below with explanations immediately following:

· Need for technological improvements to compensate for the decline in the projected AF work force and funding.

· Need for system and service management implementation improvements.

· Need for more accurate information since current methods of operations fail to provide the information required for activities such as accurately prioritizing services to balance work, forecasting, and performing trend analyses.

· Need for technological improvements and organizational changes to compensate for the decrease in staffing in order to prevent aircraft delays.

Table 3-1.  Example of Direct Labor Savings achieved with RMM

Facility Type
Average Non RMM EYs
Average RMM EYs
RMM

Inventory
Total EY

Savings
Annual

Labor Savings

Air Route Surveillance Radar (ARSR)
2.016
1.008
152
153
$9,039,744

Airport Surveillance Radar XE "ASRAirport Surveillance Radar"  (ASR)
0.495
0.248
140
35
$2,040,220

Glide Slopes XE "GS Glide Slopes" 
(GS)
0.182
0.136
349
16
$947,186

Localizer XE "LOC Localizer" 
(LOC)
0.184
0.138
370
17
$1,004,180

Distance Measuring

Equipment XE "DME Distance Measuring"  (DME)
0.115
0.074
198
8
$478,962

Snow Depth Monitor XE "SDM Snow Depth Monitor" 
(SDM)
0.115
0.086
29
1
$49,619

VHF XE "VHF Very High Frequency"  Omnidirectional

Range XE "VOR VHF Omnidirectional Range"  (VOR)
0.235
0.220
1,007
33
$1,960,629

VOR/DME


0.368
0.331
70
3
$152,810

TOTALS




2,315
266
$15,673,350

Need for technological improvements to compensate for the decline in the projected AF work force and funding.   The overall FAA work force has been decreasing as a result of buyouts and attrition due to the President's executive orders and the Federal Workforce Reduction Act.  The AF technician work force levels and number of facilities through fiscal year (FY) 1998 are depicted in  Figure 3-2.



Figure 3-2.  Projected Levels for Workforce  and Facilities
While the AF work force is decreasing,  workload requirements are not decreasing.  Improved designs of NAS equipment have allowed future workload to increase slightly while the numbers of facilities have increased.  If the AF work force is constrained at the FY-98 levels while the quantity of NAS facilities steadily increase, the shortfall between actual staffing and total employee years required will continue to increase resulting in increasing equipment outage rates.   Without technological improvements, the growth in the total inventory of facilities, coupled with the decrease of technicians will prevent the FAA from delivering the required level of services.

Need for system and service management implementation improvements.   In FY 1994, although AF technician staffing averaged at 8,502, 3,691 equipment-caused aircraft delays resulted from ‘unscheduled’ equipment and service outages. ARSR-3 data demonstrated that workload can be reduced while simultaneously improving service availability.  After RMM began in July of 1991, equipment and system availability improved from 99.93% to 99.96% as a direct result of RMM.  This resulted in an annual savings of  0.06 outages and 0.02 delays per RMM facility.  

The implementation of system management has also resulted in equipment availability improvements and a reduction of workload.  Early experience with Very High Frequency (VHF) Omnidirectional Ranges (VORs) indicates that availability on VORs improved from 99.67% to 99.73%.  For all second generation VORs,  equipment and services achieved an average availability of 99.67% during the solid state/RMM period of 1988 to 1990. During the system management period of 1991 through 1994,  99.73% availability was achieved.  This resulted in an annual savings of 0.39 ‘unscheduled’ outages and 0.12 delays per facility.  The formula
 for the relationship between ‘Unscheduled Outages’ and equipment-caused aircraft ‘Delays’ is:

Delays = 0.312 * Unscheduled Outages - 1046.



RMM plus systems management saved 0.45 ‘unscheduled’ outages per facility and 0.14 delays per facility annually.  This equates to a reduction of 140 equipment-caused delays for each 1,000 facilities.  Before centralized service management can occur, an RMM capability on large numbers of systems coupled with the establishment of OCCs is required.

Need for more accurate information since current methods of operations fail to provide the information required for activities such as accurately prioritizing services to balance work, forecasting, and performing trend analyses.  Today, the NAS is managed with remote site personnel using a fixed set of instructions which apply equally to all facilities and services.  Currently, AF technicians perform an abundance of periodic maintenance on each facility to ensure that the facility is providing its indented level of service. When outages do occur, on site or locally stationed technicians respond to restore services.  The relative criticality of services is not usually analyzed beyond the local level; thus, service is optimized within the local area only. 

AF requires specific information, which is currently unavailable, to prioritize the work of AF technicians, such that NAS service delivery is optimized.  Examples of the types of information that are not currently available for optimizing service delivery include the following:

· Definition of enroute separation service as a composition of the facilities required for the service;

· Cost and performance of enroute separation service for specific air traffic sectors;

· Criticality or importance of specific sector separation service relative to some other separation or navigation service;

· Identification of weak links in chains providing critical services;

· Data required to monitor and restore a weak link from a central or remote location.

With the appropriate information, service delivery could be prioritized and optimized based on the resources available.  Currently, data is either not collected or “stovepiped” in the various tools and applications limiting the ability of the user community to perform many infrastructure management functions.  A centralized data repository does not exist.  AF would also have the capability to determine work schedules based on criticality and periodicity of services required for the time of day and weather conditions.
Need for technological improvements and organizational changes to compensate for the decrease in staffing in order to prevent aircraft delays.  In the past, with reductions in staffing and the curtailment of potentially unnecessary periodic maintenance activities, delays appeared to go down.  During the FY 1994 and FY 1995 time-frame, staffing declined by 335 employee years and the number of equipment caused aircraft delays increased by approximately 50 percent (from 3,691 to 5,523).  Current analysis indicates that a reduction in staffing results in an increased number of aircraft delays.  It should be noted that between FYs 1994 and 1995, the workload of AF technicians increased from 9,439 to 9,597.

d. Planned Capability:

As evident from the deficiencies above, future AF requirements include:

· Service management comprising the operation, management, and control of real-time NAS services and facilities;

· High level service delivery that ensures that equipment assets are available to provide the capacity needed to handle projected air traffic levels; and

· Information collection, assessment, and distribution processes that ensure that highly accurate information is available on equipment, resulting in improving equipment outage situations and reducing aircraft delays.

The planned capabilities and functions:

· Provide a primary infrastructure management capability consisting of analytical, performance, and other  functions necessary to provide transparent services to users.  It will provide overall NAS service and system management by monitoring, controlling, and providing data to NAS systems and networks.  It  will have functions to prepare for initialization and restructuring of the services and networks to ensure continuous and safe operations of NAS services.  In addition, it will allow for the prioritization of both people and equipment.

· Provide service and systems operations and maintenance which includes the operations and maintenance functions performed primarily by OCCs, Work Centers XE "WC
Work Center"  (WCs), and on-site by system and subsystem specialists, as necessary, to ensure optimum equipment performance.  Included is the:

(1) capability to track and manage distributed spares, provide repair and replacement actions at the facility level, and support other centralized logistics activities; and 

(2) ability to take action to perform corrective operations and maintenance following unscheduled outages, interruptions, or predictions of such.

· Provide the capability to collect, assess, store, and archive information on the performance of the NAS infrastructure operations and maintenance.  This will allow for management and maintenance of information relating to real-time performance and configuration of the NAS and delivery of its various end-to-end services.  Included in this category are scheduling events such as resource allocation support, prioritization, and scheduling conflicts resolution.

· Establish system and service availability trends and develop processes to support decisions to define predictive adaptive maintenance actions and prevent loss of future service.

A flexible architecture is required to provide a pathway for easy insertion of new infrastructure management technology and functionality.  The NIM concept includes the technology infusion and process reengineering that will allow AF to meet their strategic planning objectives.   

e. Proposed Alternatives:

Three alternative paths to implementing a NIM System XE "NIMS
NAS Infrastructure Management System"  (NIMS) have been identified for evaluation.  Each alternative is designed to satisfy the mission requirement and all the corresponding capabilities, and is consistent with the AF National Realignment Plan and the Airways Facilities Concept of Operations for the Future, dated March 1995.  The proposed alternatives were based on three strategies:  (1) provision of  service management and remote monitoring and control;  (2) management of telecommunications system; and the (3) transition from the current capabilities to the NIMS end-state.  The NIMS end-state of a three-tiered architecture comprised of one NOCC, four to ten OCCs, and 30 WCs/SSC XE "SSC
Sector Service Center" s would be achieved if any of the three alternatives is chosen for implementation.  The three alternative paths include:

Alternative 1:
RMMS Expanded
The proposed approach of the RMMS Expanded alternative, (refer to Figure 3-3), is to build on the existing RMMS software and hardware with enhancements to the software and hardware, the MPS, and the telecommunications.  The OCCs would rely on existing MCC equipment with new software functionality.  In this alternative, telecommunications networks is managed at the National Network Control Center XE "NNCC
National Network Control Center"  (NNCC), and end-to-end telecommunications user services is managed at the NOCC.  



Figure 3-3.  RMMS Expanded Alternative

Alternative 2:
RMMS Hybrid

The proposed approach of the RMMS hybrid alternative, (refer to Figure 3-4), is to procure and integrate a new monitor and control system that will function together with existing RMMS hardware and software; manage telecommunications through distributed network management at OCCs; and develop OCCs separately from MCC equipment.  The existing RMMS proprietary hardware will be the architecture for the RMMed legacy facilities while a new Remote Monitoring and Control XE "RMC
Remote Monitoring and Control"  (RMC)  capability will be developed according to open systems standards that will coexist with the RMMS.  A NIMS network management system will be procured and integrated. A COTS/NDI Monitor and Control Processor Subsystem XE "MCPS
Monitor and Control Processor Subsystem"  (MCPS) will provide the main computing architecture for the NIMS network management system.

MMS and MCS would be improved and modified, as necessary, to integrate with NIMS using open system standards.  The MCPS will function together with the MPS as a hybrid system.  Telecommunications distributed network management would be integrated with the NIMS, and all end-to-end telecommunications services will be managed at the OCCs.  The OCC would use COTS/NDI hardware and not rely on existing MCC equipment.



Figure 3-4.  Hybrid Alternative

Alternative 3:
New Approach

The proposed approach of the new approach alternative, (refer to Figure 3-5), is to procure and integrate a new monitor and control system which will be independent from the existing RMMS and will operate in parallel with RMMS until RMMS is replaced.  Telecommunications will be managed through centralized network management at OCCs.  The OCCs will be developed separately from MCC equipment.  A new MCPS would provide the main computing architecture for the NIMS network management system and would operate in parallel with the MPS.  The existing RMMS would remain for legacy systems.  NIMS will add RMC capabilities to new facilities, in lieu of developmental RMS retrofits to existing facilities or replacements to RMM’d legacy facilities when they reach the end of the RMMS service life.

When the new monitor and control  architecture is in place, the legacy RMS  will be routed from the MPS to the MCPS via converters.  Once all legacy RMSs have been routed the MPSs will be decommissioned.

The alternatives range from one in which only minimal changes are made to the current system to achieve the Airways Facilities Concept of Operations for the Future to one in which an entirely new system is proposed.  Table 3-2, Summary of NIMS Alternatives, provides a high level summary of the alternatives based on the major elements on which each were evaluated.



Figure 3-5.  New Approach Alternative

Table 3-2.  Summary of NIMS Alternatives
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2. Impact of Disapproving the Acquisition

Disapproval of the NIM acquisition will severely limit the ability of the NAS to accommodate projected increases in user demand.  Without the resolution of the needs promoted in this MNS, those individuals responsible for managing the NAS infrastructure will have neither the automated tools nor the centralized management necessary to provide efficient and effective service and systems operations and maintenance.

During FY 95, AF technicians decreased by 335 and workload increased by 158 employee years.  This increased the gap between capability and requirements by 493 employee years.  In general, the utilization of operations resources results in the achievement of performance goals in the year of obligation.  For example, by spending money to pay the salary of an AF technician, equipment is maintained, service is available, and the rate of aircraft delays due to system malfunctions is lower than it otherwise would be.  By the end of FY 95, the number of equipment-caused aircraft delays increased by 1832 (from 3691 to 5523).  Since capability declined by 493 employee years and delays increased by 1,832, a linear projection of the increased number of delays per employee-year of capability decline is 3.72 (1,832/493.)

Given that staffing continues to decrease, the number of aircraft delays resulting from system malfunctions can be expected to increase.  By the end of  FY 98, AF technician staffing is expected to decrease to 7,856 and the linear projection of expected number of aircraft delays will reach 6,680 (2,989 delays more than the FY 94 baseline of 3,691 equipment-caused aircraft delays).  If NIMS is not acquired, the expected number of aircraft delays is expected to increase by more than 372 for each decline of 100 employees after FY 1998.

a. Capacity

Service availability, a function of the downtime of NAS facilities, is expected to decrease as a result of the increased time to repair and restore NAS facilities to service. This decrease is tied directly to the reduction of AF technicians and the increase in the inventory of NAS facilities.  An integrated NAS management capability is required to offset the potential reduction in service availability.

Without the implementation of NIMS, significant increases in flight disruptions (delays, diversions, and flight cancellations) will potentially impact user operations and customer satisfaction.

NIMS blends both new technology and new AF organizations together with new business processes.  Together they offer a viable solution to the  dual workload challenges posed by the reduction in the numbers of AF technicians coupled with the increase in AF systems inventory.  NIMS offers the potential for improving AF service availability to pre-staffing reduction levels.

The trend toward more downtime and more equipment-caused aircraft delays can be expected to persist and accelerate without an integrated NAS management capability.  This will cause the availability of critical air traffic management services to decrease.  Without a NIM capability, decentralized management capability and fragmented service availability will cause the trend toward increased equipment downtime to persist and accelerate.  This will, in turn, lead to decreased air traffic management services, increased equipment caused aircraft delays, and reduced customer satisfaction.  

b. Cost

Lack of an integrated NAS management capability will require a perpetuation of on-site, manual,  manpower intensive certifications of airways navigational and control systems.  However, current budget guidance does not permit the retention of the 1994 staffing levels of AF technicians.  Without the NIM acquisition, it is estimated that additional manpower costs would exceed the 20-year cost of the NIM program by $700 million.  

The proposed investment in additional RMM capability for the NAS will not, in and of itself, make up for the projected shortfall in AF technicians at the SMO level and below during the 1997 to 2014 time period.  Centralized service and system management will be required to augment the improved efficiencies resulting from the NIMS RMM investment. Centralized service and system management is made possible as a result of the investment in new AF organizations: the NOCC and four to ten OCCs.  These investments are expected to result in a cost avoidance of $1.4 billion in 1995 dollars over the 20-year life of the program.

The associated cost avoidance attributable to the NIMS RMM and systems and services investments is estimated to exceed $2.1 billion in 1995 dollars over the 20-year life of the program.

The combination of additional RMM capability for the NAS together with centralized service management maintains service availability at the 1994 levels with fewer AF technicians.  The National Realignment Plan dictates a reduced number of AF technicians at SMO level and below.  To increase AFs efficiency to the level required to maintain the NAS at 1994 service availability levels (or better) in the 1997-2014 time period, new technology and organizations utilizing new business processes are required.

If NIMS is not implemented there will be additional costs to the FAA involving:  

· Operation of 30 MCCs;

· Utility costs at remote sites;

· Federal, state and local governmental requirements regarding hazardous materials; and the

· Additional costs of spare parts and technician training.

Without centralized data collection and analysis, it will be difficult to understand and analyze NAS performance and usage to optimize the utilization of resources.  AF will be required to maintain the current number of WCs twenty-four hours per day, seven days per week around the country.  A continuation of smaller, decentralized, staffed WCs will also be required to provide remote, on-site restoration and certification services.  Large numbers of AF technicians will require protracted, specialized training to support complex systems and services.

Without integrated enhancements, present RMM capabilities will be of very limited use.  Current AF operations automation tools such as MMS, MDTs, MCS, and MCC hardware/software are at, or approaching, obsolescence and limited usability.  Without technology enhancements and improvements, the ability for AF technicians to provide efficient and effective NAS management services will decline.

c. Operational Considerations

There is currently no real-time management oversight for national systems other than at the local level.  Without an effective monitoring, command and control system, and supporting information infrastructure, the management of NAS systems and services will persist in being limited and fragmented. Without an integrated NAS management capability, the ability to focus and dynamically allocate critical AF staffing resources on a real-time basis to systems and services deemed critical to air traffic will not exist, thus, will effect service response and customer satisfaction.

The proposed NOCC to be co-located in Herndon, Virginia, with the Air Traffic Control Systems Command Center will give AF, for the first time, a national view of the performance status of the NAS.  The NOCC, augmented by several subordinate OCCs, will be able to maximize NAS service availability.
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Resource Requirements  

The main NIMS benefits are in AF services and system management areas.

d. Costs 

Table 5-1 (deleted)  contains the estimated life-cycle costs XE "LCC
life-cycle costs"  (LCC) FY cost spread for the entire NIMS procurement through FY-2014.  These estimates include research and development XE "R&D
Research and Development"  (R&D), facilities and engineering XE "F&E
facilities and engineering"  (F&E); and operations and maintenance XE "O&M
Operations and Maintenance"  (O&M) costs.  All costs are in constant FY-95 millions of dollars.  The minimum-maximum acquisition costs for this program are estimated to be $(deleted) to $(deleted).

The total LCC estimate XE "LCCE
life-cycle cost estimate"  (LCCE) for the three NIMS alternatives are:  (1) $(deleted), (2) $(deleted), and (3) $(deleted).

e. Basis of Estimates

The LCCEs are based on a 20-year life-cycle for NIMS, with a base year of 1995 and extending to 2014.  All three alternatives achieve the three-tiered architecture of one NOCC and four to ten OCCs.  The NIMS transition schedule was taken from the schedule contained in the Airways Facilities Concept of Operations for the Future as modified by the NIMS Operations Requirement Document XE "ORD
Operations Requirement Document" , and is based on a three phased development and acquisition of NIMS.  Phase one is from 1997 to 1998; Phase two  is from 1999 to 2000; and Phase three is post-2000.  

The R&D costs, along with $(deleted) O&M, will be utilized to fund the OCC prototypes and other NIMS-related prototyping initiatives.  R&D costs were assumed to be the same for all three alternatives.

The F&E costs include prime mission equipment (PME), site fielding, depot/site support, and other costs.  The RMS installation costs comprise nearly 70 percent of the PME costs.  The RMMing schedule was provided by AOP and is generic for all three alternatives, eventually adding 12,900 more RMMed facilities.  A baseline cost for RMS installation came from information provided by AND.  It was assumed that the NOCC and OCCs would use existing FAA facilities, therefore, facility construction is not required.  

The O&M costs include staffing, local consumption, logistics support, operational support, training, and disposal costs.  Using a baseline staffing level, the staffing per OCC was varied by alternative as the degree of technical sophistication also varied. 

As the numbers of OCCs decreased as part of consolidation, the number of AF technicians per OCC increased to account for the additional number of NAS facilities to be managed per OCC.  Leased telecommunications are a mix of dedicated and dial-up circuits.

The estimates include use of COTS/NDI to the maximum extent possible, and incorporate the management of the NAS Infrastructure, remote monitoring capabilities, and management of telecommunications.  The COTS replacement cycle is based on three years for the personal computers (UNIX work stations), five years for servers and software, and seven years for mainframes. The estimate assumes that AF has to maintain the same level of service maintenance in the future as they have in the past with 2,000 fewer people.  The difference between staffing for the 30 MCCs and the 4-10 OCCs varies by the alternative.  A key conclusion is that an investment in NIM OCCs is required for AF to provide end-to-end services with the projected staffing levels. 

For the total LCCE, estimates were ‘discounted’ by seven percent as suggested by the Office of Management and Budget XE "OMB
Office of Management and Budget"  (OMB). These ‘discounted’ numbers are computed yearly over the LCCs.

f. Included in the Estimates

The RMS installation for Alternative 1 is 10 percent greater than baseline to account for the increased cost of adding new capability to RMS.  Alternative 1 leverages existing MCC and RMMS equipment to maximum extent possible.  It includes two NNCCs.  The staffing for Alternative 1 is 125 for NOCC, 79 for NNCC, and 64 for each OCC.

The RMS installation for Alternative 2 is 30 percent less due to use of COTS/NDI RMS solutions.  Alternative 2 involves procurement and installation of a new monitor and control system that is integrated with the existing MPS which is maintained throughout the life cycle of this proposed alternative.  The staffing for Alternative 2 is 108 for NOCC and 84 for each OCC.

The RMS installation for Alternative 3 is 30 percent less due to the use of COTS/NDI solutions.  Alternative 3 involves procurement and integration of a new monitor and control system that is independent from the existing MPS, but will operate in parallel with the legacy system for a time.  The MPS is eventually decommissioned in Alternative 3.  The staffing for Alternative 3 is 140 for NOCC and 93 for each OCC.

3. Recommendations  

With AF manpower cuts already approved, AF must incorporate management of the NAS Infrastructure, remote monitoring capabilities, and management of telecommunications to maintain the current level of services.  NIMS is what makes these important objectives possible.

NIMS will provide the capability for AF to maintain facility/service operational availability at 1994 levels with a smaller total AF workforce at SMO level and below.  By continuing the investment in RMM, integrating the operational availability status of both RMMed as well as non-RMMed AF facilities into the OCCs, and proactively managing service delivery, the productivity of the AF workforce will increase over current levels.

Originally NIM was a way of doing business from an operations concept perspective.  The evolution of the acquisition has been part of a commitment to a new way of doing business, involving new organizations (NOCC/OCC), procedures and equipment.  The Department of Defense XE "DoD
The Department of Defense"  (DoD) and industry have achieved significant logistics savings by employment of centralized management and monitoring/recording of performance data.  The data from DoD and industry indicate an initial ten percent reduction of maintenance costs and an additional savings of five percent per year for maintenance and logistics costs.  Given the same savings for the AF, this would amount to a one time savings of an additional one-hundred million dollars and an annual savings of forty-five million dollars over and above the savings already captured in this analysis.  

It will cost the FAA more to continue its present AF business operations than it will to invest in the NIMS program.

� The equation is the linear fit of the collected data.  The two factors have a correlation coefficient of r = .759.
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