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PREFACE

This paper was prepared by the Institute for Defense Analyses (IDA) under the Task
Order, Integrated Diagnostics, and fulfills an objective of the task, to “provide analytic
support for a DoD sponsored forum to develop an implementation approach for an invest-
ment strategy for DoD automatic test systems.” The work was sponsored by the Director
of the Weapon Support Improvement Group (WSIG), Office of the Assistant Secretary of
Defense for Production and Logistics (ASD(P&L)).

This paper comprises two volumes: Volume I, Summary and Analyses, and Volume
11, Supporting Data.




REPORT ORGANIZATION

This report is arranged as four major sections (Parts I, 11, III, and IV) which have been
divided into two volumes. The first three sections are in Volume I, and the last section,
along with the references, bibliography and List of Acronyms are in Volume II.

Volume I: Summary and Analyses
a. PartI: Introduction provides a very brief introduction including purpose, report
organization, glossary, and background.

b. Part II: Conclusions provides a short summary list of the primary conclusions
and follows with a more detailed discussion of each.

c. Part III: Analyses provides summaries of data collected during the study and
analyses that support the primary conclusions presented in Part II. Secondary
findings and conclusions are also documented within sections that discuss the
following:

« baseline data analysis,
« ATS investment strategy option case study analysis,
« DoD ATS investment analysis,

« analysis of DoD and Service ATS management policies and
organizations,

« assessment of ATS requirements and applications, and
» assessment of ATS technology development and evolution.
Volume II: Supporting Data

d. Part IV includes weapon system profiles, ATS baseline data summaries, sum-
maries of selected ATE comparisons, definitions of ATS investment strategy
options, and lists of study participants.
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Appendix A. Data Request Formats and Details

At the onset of the study, the Exe utive Steering Group (ESG) asked the study team to
use existing data and formats to the maximum extent practical. However, there was
recognition that definitive DoD baselines of current automatic test systems (ATS)
inventories, current and future equipment requirements, and future operational testing
needs did not exist. The lack of definitive baselines was not viewed as prejudicial, but
rather a factor of earlier acquisition and support environments and priorities. Therefore a
set of view graphs were developed that summarized the type and range of data needed to
evaluate potential DoD ATS investment strategies.

To help manage the study work load and scope, the ESG selected 15 weapon systems
as representative of Defense-wide programs for ATS data collection and in-depth analysis.
The study team was asked to focus new data collection around the 15 selected weapon sys-
tems shown in Figure A-1. The ESG identified systems within this group as most represen-
tative of current DoD ATS needs. These systems are marked with an asterisk, and the study
team attempted to obtain in depth historical data as well as detailed projected ATS require-
ments for each.

e Abrams * » Avenger * *F-16

« ACM e AX (A-12) * *F-18 *

« AMRAAM * * Bradley * «F-22*

« AN/SQQ-89 +C-17% « MK-50

» Apache/Longbow * o F-15* « MLRS
* In Depth History/Projection

Figure A-1. Weapon System List for ATS Study

A-1




A series of technical interchange meetings (TIMs) were conducted to present the data
requirements and to support the data collection. The Service representatives at these
meetings were asked to coordinate the collection and delivery of detailed information on
specific ATS types used or planned for each of the designated weapon systems. Figures A-
2 through A-7 present copies of view graphs used to identify the baseline data requirements
at the TIMs.

The purpose of these charts was to identify the type, range, and depth of information
needed. Because of the desire to use existing information to the maximum extent practical,
assembled data was not always in these specified formats. In other situations, the specific
information either was not available or did not appropriately fall within the context of
individual data sheets.

a.

The Weapon System ATS Data Sheet (Figure A-2) was intended to identify
needed ATS information for each of the 15 designated weapon systems.

The Data Sheet for Specific ATS (Figure A-3) was intended to identify
additional needed information for the ATS by weapon system (and already
identified by the Weapon System Data Sheets) which was used on other
systems/applications.

The ATS History Data Sheets (Figure A-4) were intended to identify desired
historical and background information on each of the ATS identified for the
designated weapon systems.

The Service Development & Acquisition Organizational Data Sheets (Figure A-
5) were intended to identify information needed to build ATS acquisition
process charts for each of the Services.

The Weapon System Maintenance Concept Data Sheets (Figure A-6) were
intended to identify the environment under which the Specific ATS were used.
The Factory and Depot ATS Data Sheets (Figure A-7) were intended to identify
factory and depot ATS information for each of the designated weapon systems.

A-2




Summary ATS Application Data Sheets
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Figure A-2. Weapon System ATS Data Sheet

A-3

Application Categories include ATS used in the factory manufacturing or end-item inspection as well as the service repair levels (O, I, D).

R&D and Production Costs include all costs associated with the design and development of the specific ATS capability for the weapon system.
Production Costs include the production as well as acquisition of commercial off-the-shelf hardware/software for the weapon system ATS




ATS Data Summary Sheet
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Figure A-3. Data Sheet for Specific ATS
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History of ATS Origin/Evolution
o Description:

¢ Design Baseline
-  Summarize:

- Design source/derivation (new, existing Govt/commercial)
- i Derived from existing:% common elements
-  Where elements used:

¢ Any ATS (common or peculiar) derived from this system?
- % common elements:
- List known advantages/disadvantages:

e Other comments:

Figure A-4. ATS History Data Sheets

Devel/Acq Organizational Responsibilities

IDA Action: (based on data deliverables)
Develop IDEF diagrams for the following:

* Service wide ATS management - (macro view)

+ Selected weopon system programs - (micro view)
o Service ATS standards development

« Sertvice ATS development & acquisition

includes:
Funding/resources
Organizations
Products
Controls/constraints
Tools, etc.

Figure A-S. Service ATS Development & Acquisition Organizational Data Sheets




Weapon System Maintenance Concept
(Current & Planned)

Weapon System: ________
(Note if the concept applies 1o entire system or major sub-
systiems & describe)

Summary of Current Maintenance Concept
(BIT/BITE, LORA, basing concepls, eic.):

Describe the impact on ATS design and fielding concepts:

Summarize any planned changes o the maintenance concept, and

describe potential impacts o the ATS:

Figure A-6. Weapon System Maintenance Concept Data Sheets

Factory & Depot ATS Investments

Factory Test Systems
- Ralionaie behind design/requirements
- Tololicostestimale:
- 'I.Progvanpoctla
- % Commercial equipment
- % GFE or ATE common fo other DoD applications
- Applicabilily fo other DoD requirements (low, med., high)

Dopd Test Systems

% commonaiily with other depot/i-Level ATS
Tololcostestimale: _________

- 'I.Ptogmpowla

« % Commercial equipment

- % GFE or ATE common fo other DoD applications
- Applicablily to other DoD requirements (low, med., high)

Figure A-7. Factory and Depot ATS Data Sheets




APPENDIX B. WEAPON SYSTEM PROFILES

Selected Army, Navy and Air Force weapon system profiles and general discus-
sions of the automatic test systems used to support these systems are presented in this
appendix. The profiles were prepared and submitted by Service representatives. The study
team did not attempt to edit the Service submittals other than introducing minor format
changes for consistency. This data is intended as background materiel and is provided for
information purposes.
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NAVY PROFILES

B.1. CASS PROFILE

B.1.1 CASS System Background

B.1.1.1 Description

The Consolidated Automated Support System (CASS), together with its system
software, will provide a comprehensive electronics test capability to support the operation-
al requirements of Navy weapon systems. CASS is being developed for the Naval Air Sys-
tems Command (NAVAIR), the Naval Sea Systems Command (NAVSEA), and the Space
and Naval Warfare Systems Command (SPAWAR) to meet electronic testing requirements.

The overall CASS objective is the development of an Automatic Test Equipment
(ATE) system that will improve weapon system readiness at reduced life cycle cost. CASS
goals are to:

» Provide an integrated system to support automatic testing of Navy electronics
for the 1990 —2010 time frame with application not only at the intermediate
level, but at the depot and factory (weapon system and electronic system pro-
duction facilities) levels.

* Develop a workable architecture which will enable the Navy to develop config-
urations of CASS to maintain a broad spectrum of electronic technologies,
while also providing for future growth.

 Establish a CASS support system that will be fully responsive to both the CASS
mission requirements, yet be consistent with the overall concept.
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The overall CASS project includes the tasks of developing, acquiring, managing
and deploying a set of assets that can be configured to meet the performance and workload
range required by prime weapon systems emerging in the 1990—2010 time frame. CASS
hardware and software improvements will be capable of being easily incorporated within
CASS without any major modifications or integration efforts. All CASS hardware and soft-
ware assets will be fully supportable.

CASS will include management tools and procedures for selecting the proper CASS
configuration needed at a particular site. Shop management procedures will be designed to
enable the Intermediate Maintenance Activity (IMA) to operate in the most effective man-
ner to maximize ATE throughput. The primary emphasis at the time of CASS initial
deployment will be in support of avionics at the intermediate level. Additionally, CASS
assets will meet the testing requirements of the Navy at depots and factories. (CASS Com-
puter Resources Life Cycle Management Plan (CRLCMP))

B.1.1.2 Design Baseline

The CASS program is currently in the Engineering/Manufacturing Development
(EMD) Phase. The first Low Rate Initial Production (LRIP) for 74 stations was awarded
in FY90, with first delivery to commence in July 1992. The second LRIP for an additional
60 stations is currently being negotiated with contract award pending a successful Defense
Acquisition Board (DAB) review. Baseline will be established following completion of the
Physical Configuration Audit scheduled for the summer of fiscal year (FY) 1992.

CASS is a new development program with no predecessors upon which the design
was based.

B.1.L3  Justification

The CASS program was initiated due to Fleet and CINC concerns about increasing
ATE deficiencies and the proliferation of unique test equipment. In 1976 an ASN (R&D)
study addressing the state of ATE identified 20 major problem areas. NDCP W-0852-SL
for this program was approved -7 August 1980. Between 1 January 1982 and 30 August
1983 a Phase 1 System Definition for the CASS was conducted. In March 1983, the scope
of the CASS was expanded from test support for five selected avionics weapon systems to
include all major TACAIR systems. In October 1983, ASN (RE&S) directed that the com-
petition initiated in Phase 1 be continued into Full Scale Development (FSD) and produc-
tion. By a March 1984 CNO letter, NAVAIR was directed to provide CASS as the support
equipment for the A-6F, F-14D and the F/A-18 electro-optics with other weapons systems
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support to be transitioned to CASS as existing ATE is are phased out. In a March 1985 Pro-
gram Decision Memorandum, the Secretary of the Navy directed the following: (1) expan-
sion of CASS to provide support for all Navy electronics weapon systems and
establishment of CASS as the standard Navy ATE, (2) upgrade of the program to ACAT I1-
S, and (3) continuation of industry competition in development and production. Source
selection for a preliminary FSD phase was completed in August 1985, and competitive con-
tracts were awarded to General Electric (GE) Company and Grumman Aerospace Corpo-
ration.

To avoid ATE acquisition and ownership costs, which are projected to increase sig-
nificantly, and to correct existing ATE deficiencies, limitations and proliferation, major
improvements in ATE capability are required. These improvements will provide technical-
ly capable and cost effective support for all current and future Department of the Navy
(DON) weapon systems over the next 20 years. To improve fleet capability in sustaining
high tempo operations, the following objectives should be met: (1) the throughput capabil-
ity for Units Under Test (UUTs) should at least meet wartime surge capacity; (2) signifi-
cantly improve ATE reliability and maintainability (R&M); (3) reduce Aircraft Carrier
(CV) ATE space requirements; and (4) substantially decrease manpower, training and Life
Cycle Costs (LCC). The users involved will be all aviation intermediate and depot level
maintenance activities and those repair sites designated by NAVSEA and SPAWAR.
(CASS NDCP)

B.1.2 CASS Acquisition and Management/P3I Approach

B.12.1 Policies/Regulations
The introduction of CASS to the Navy is governed by two major policy statements;
a. NAVAIR Instruction 13630.2A, Introducing the Consolidated Automated
Support System to Naval Aviation Maintenance, 22 March 1991.

b. SECNAV Instruction 3960.6, Department of the Navy Policy and
Responsibility for Test, Measurement, Monitoring, Diagnostic Equipment and
Systems, and Metrology and Calibration (METCAL), 12 October 1990.

In addition there are several supporting military standards;

c. MIL-STD-2076, Unit Under Test Compatibility with Automatic Test
Equipment; General Requirements for

d. MIL-STD-2165, Testability Program for Electronic Systems and Equipment.

B-20




e. MIL-STD-2084, General Requirements for Maintainability of Avionic and
Electronic Systems and Equipment.
NAVAIRINST 13630.2A defines policies, procedures and responsibilities for intro-
ducing CASS to Naval Aviation. This instruction defines the following policy:

(1) Electronic weapon systems/systems be designed for ease of testing and
compatibility with CASS through the application of [MIL-STD's (3), (4)
and (5)).

(2) CASS or CASS - compatible equipment be specified as the factory test
equipment required at a development/manufacturing facility.

(3) CASS be the target system for all intermediate and depot level ATE
requirements.

(4) Waiver approval be required if instances arise where CASS is determined
not to be the optimum ATE support solution.

SECNAVINST 3960.6 applies to all components of the DON responsible for (1)
design, acquisition, operation, and logistic support of weapons platforms, weapon systems,
operational systems and associated support systems; and (2) design, acquisition, use and
logistic support of test, measurement, calibration, monitoring, and diagnostic equipment
and systems. The instruction states that it is DON policy to be responsible for the follow-
ing:

Ensure that diagnostic capabilities, including built-in-test (BIT), for each
level of maintenance are consistent with the operational mission and intend-
ed use of the applicable systems. General purpose test equipment shall be
used where possible. Commercially available test equipment and systems
shall be used if they meet environmental requirements imposed by the op-
erational mission and can be logistically supported. Automatic Test Equip-
ment (ATE) should be standardized as much as possible. The Consolidated
Automated Support System (CASS) is being developed as the Navy's stan-
dard ATE. Systems acquisition managers (program managers) will study
and determine if and when it is economically practical to transition to
CASS. Until then, they will continue to use their present test equipment. In
the future, use of non-CASS ATE will require Assistant Secretary of the
Navy for Research, Development, and Acquisition ASN (RD&A) approval.
New ATE shall not be acquired if the requirements can be satisfied by
CASS. Acquisition and life cycle costs must be considered during the de-
sign and acquisition process and in performing diagnostic capability trade-
offs. Test Program Set (TPS) development and distribution costs shall be
included in the life cycle cost of ATE for acquisition planning.
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B.12.2 Common ATS Management Organization

Within the Naval Air Systems Command, program management responsibilities
reside with PMA-260. PMA-260 does not report to a Program Executive Office (PEQ), but
to the Deputy Commander for Acquisition and Operations, AIR-01. PMA-260 currently
receives technical and logistic support from a matrix organization technical support from
the Support Equipment Division (AIR-552), and logistics support from the Support Sys-
tems and Logistics Management Division (AIR-417). This relationship provides a control
in the acquisition process to prevent the procurement of non-CASS ATS since AIR-552
provides a centralized acquisition function to all NAVAIR program offices. In addition to
these acquisition responsibilities, AIR-552 is provides representation on each weapon sys-
tem's Integrated Logistics Support Management Team and Systems Engineering Support
Team. This centralized position provides visibility to all NAVAIR ATS requirements and
facilitates the prevention of peculiar support solutions (see Figure B-1).

NAVAIR is currently in the process of decentralizing this function to field activities
as part of its overall downsizing plan. In the future, field activity support will be directly
funded by individual program offices to assess support equipment solutions and make pro-
curements. A separate Support Equipment (SE) Program Management, Aircraft (PMA)
will be responsible for oversight of the acquisition process. Since AIR-552 will no longer
be allocated funding for peculiar support equipment, the control function will be provided
through oversight of this process and communication between field activity personnel
directly supporting weapon system program offices and the SE PMA (see Figure B-2). Fur-
ther details of this reorganization and this process are currently unavailable.

B-22




FROGRAM
MANAGEMENT

l ASN (RD&A)JI

mo'}_-lm-os JRAVAT JaiR=o1 |

SYS PROG MANAGER
CASS
(AIR-$52) CASSREQ | ppip
COMMONALITY !ASS
MANAGEMENT REQ

tj 3
AVSEA

seo
NEW TAMS STRATEGY TEAM (SES LEVEL)
X T
Field Activit
Technical Report
HELD TEAM
*NAWC
- MUGY
SYSTEMS -lN‘AWCND
FIELD TEAM NATC

Figure B-1. Existing Checks and Balances Process

B.1.2.3 Relationship to Weapon System Management Organizations

For ATE procurement PMA-260 interfaces with AIR-01 for those weapon systems
still managed within NAVAIR and the PEO organization for those programs outside
NAVAIR. The TPS procurement function is being transferred to field activities who directly

support the individual program offices.
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B.12.4 Controis over Common ATS/Peculiar Weapon System Requirements

In addition to the waiver process defined by SECNAVINST 3960.6, PMA-260 has
a mandatory review of all Acquisition Plans and Procurement Requests processed through
NAVAIR. This review is used to ensure that the proper planning has been performed to
ensure peculiar test equipment requirements are not generated

CONCEPT OF OPERATION
SE PMA

3 ; ¥

PROGRAM ELEMENT/LOGISTICS MANAGERS

Legend:
DAILY INTERACT
FUNDING
.................................... AIRTASKS

Figure B-2. SE PMA Concept of Operation
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B.13 CASS Deployment Concepts

B.1.3.1 Navy Impiementation

The Naval Air Systems Command (AIR-552) is responsible for consolidating the
Naval Aviation community's requirements for CASS stations and allocating station deliv-
eries to meet these requirements. AIR-552 documents this planning data in the CASS
Introduction Plan (CIP). The latest revision to this plan is the 15 August 1991 version. The
CIP provides an overview of each CASS TPS development program and CASS deliveries
by program and site in detail for the present Future Year Defence Plan (FYDP) as well as
projections for the subsequent FYDP. According to the latest planning data available from
AIR-552, the following weapon systems are currently planning to be supported on or tran-
sitioned to CASS:

AIWS F014D CFE WRA AlS

AMRAAM GPWS/HELO F-14D CFE SRAs

AN/AAS-33A GPWS/TRANSPORT AAM-60 A-6

AN/ALE-47 HARM AAM-60 S-3

AN/ALE-50 HARPOON/SLAM ASM-614 EA-6B

AN/ALQ-126B RF SRAs IRSTS ASM-614 S-3

AN/ALQ-156 JTIDS ASM-614 SH-60

AN/ALQ-165 MIDS HATS S-3

AN/ALQ-165 SRAs MINI-DAMA TMYV F-14B

AN/ALR-67 ASR MMR/ARN-138 VASTF-14

AN/APG-73 (F/A-18) PHOENIX VAST §-3

AN/APN-217 (V) 5 SAHRS USM-470(V) MINI VAST

AN//APS-137 SCS USM-446 RSTS

AN/ARC-2101/D SH-60B BLOCK I USM-392B

CAINS I SH-60F/ALS USM-458C NEWTS

EA-6B AIP F/A-18E/F USM-604 EETS

EA-6B AN/ALQ-149 USM-484 HTS (ARBS
ONLY)

EA-6B RPG

CASS mainframes are currently slated for deployment in aircraft carrier and Naval
Air Station Aircraft Intermediate Maintenance Departments (AIMD), Mobile Maintenance
Facilities (vans), Depots, Product Support Directorates (PSDs), WQECs & MAWMUs
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(Missiles), Naval Maintenance Training Group Detachments (NAMTRAGRUDET) and
eventually LHA/LHDs. CASS MTS are scheduled to go to WQECs, Depot's, Naval Weap-
on Stations, and MAWMU's. For detailed site activation data for the above weapon sys-
tems, please refer to the CIP. The average deployment quantities per site currently in the
CIP are as follows:

Table B-1. CASS Site Activation Planning Numbers

SITE CASS MTS
CV/CVN 12 0
Shore-based AIMD 1—8 0
Depots/PSDs 1—0 17
NAMTRAGRUDET 6 1
Marine 1-7 0
WQEC 1—-7 -5
NWS 0 14
MAWMU 0 6

B.13.2 Joint Operations

With the issuance and the effective implementation of SECNAVINST 3960 of 12
October 1990, which mandates CASS across Navy Systems Command and its, there will
be an increasing number of weapon systems from NAVSEA and SPAWAR that will be sup-
ported on CASS as well as more joint- programs. As a result of this movement to a com-
mon, Navy-wide support solution, there will be benefits to the Battle Group Intermediate
Maintenance Activity (BGIMA) concept. While there are several joint Service programs
that are planning to use CASS, the Army is in the process of integrating the CASS EO Sub-
System into its IFTE. All of these trends will increase operational effectiveness in the
maintenance community during joint operations.

A list of joint Service/command weapon systems currently planning to use CASS
is as follows:

JTIDS MINI-DAMA ALE-47
AMRAAM AIWS ATARS
MIDS

B.1.3.3 ATS Workloading

CASS consists of a five-rack “hybrid” core and three specific configurations Radio
Frequency (RF), Communications/ Navigation/ Identification (CNI), and Electro-Optics
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(EO). CASS is constructed by attaching one additional rack o the core. The hybrid is
common across each configuration. In addition, there are ancillary equipment for unique
requirements such as pneumatics and inertial navigation. As a result, CASS affords the
operator with a great deal of TPS transportability (any TPS built for a hybrid can run on
any other CASS configuration). With this capability, the AIMD officer is given a great deal
of flexibility in scheduling workload. A valuable tool that will augment this capability is
the Operations Management System (OMS). The OMS is hosted on a stand-alone comput-
er and is on-line with all CASS in the AIMD via cthernet. From this system, the work cen-
ter manager is provided the capability to monitor the availability and usage status of each
tester and therefore schedule workload effectively and efficiently.

B.1.3.4 CASS Support plans

B.134.1 CASS Maintenance Concept

CASS will utilize a two level maintenance concept as follows. At the intermediate
level the Shop Replaceable Assemblies (SRA) will be fault isolated using the system's
internal built-in-test, called background self-maintenance (SMAT), and calibration TPSs.
The faulty SRA is removed and replaced. Off-line from the tester, all new development
SRAs will be fault isolated to the failed component using support of support TPSs. Faulty
components will be removed and replaced via microminiature repair. At the depot level
select SRAs will be fault isolated using support of support TPSs and repaired via micro-
miniature repair. Commercial Test Equipment will be supported by a combination of
organic and vendor repair, based upon economic and technical feasibility which is yet to be
determined.

B.13.4.2 Life Cycle

The annual operations and support (O&S) costs estimated for CASS by NAMO lev-
el off between FY 2005 and 2011 at the following ($M):
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Table B-2. Estimates of Navy-wide CASS Arrival O&S Costs

APPROPRIATION FUNDING ($M)
MILPERS 30.6

O&MN 63.0
Procurement 3.1

Total 96.7

These costs are in current (FY92) dollars and are based on the 556 CASS stations
out of the total inventory objective of 720 that are planned to go to operational vice-con-
tractor sites. With respect to the training aspect of the MILPERS cost, the Navy is currently
planning to spend $3.523M to train Navy personnel in FY93 on the existing family of Navy
testers. With CASS, the numerous NEC codes that account for this high training cost are
reduced to merely two with a training cost of $1.764 million (Operator/Maintainer & Tech-
nician billets). The O&MN and procurement costs were consolidated into one number,
$66.1 million. MILPERS were excluded from this comparison. (NAMO Life Cycle Cost
Estimate of 1 October 1991)

Based upon the reductions in Table B-3, the projected savings associated with
CASS in a Carrier environment are $8,000 million.

Table B-3. Projected CASS-Needed Savings

EXISTING CASS
Avionics Maint. Personnel 250 150
Training Courses 185 4
Test Equipment Types 93 6
Facilities (Square Feet) 15,000 10,000
Spares (Line Item) 30,000 3,800
Tech Pubs (Volumes) 634 4 (disks)

B.13.4.3 TPS Development Lez: ning Curves
An additional benefit associated with the CASS system will manifest itself in sev-
eral years as industry proceeds down the learning curve associated with the system itself
and the standard TPS Red Team procurement package being used by the Navy for TPS
development and acquisition. With increased industry acceptance of the CASS and its
migration to the factory floor, the cost of TPSs should decrease while their quality and
logistics supportability will increase.
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B.14  CASS Inventory

The CASS inventory objective is 720 testers. The allocation of stations is docu-
mented in the CASS Introduction Plan of 15 August 1991. This document contains alloca-
tions in detail through FY 1996 with projections through FY 2002. For detailed
information the CIP should be referenced.

B.1.5 Specific CASS Technical Capabilities
B.15.1 Mainframe CASS

B.15.1.1 Operating Software

CASS is based on top of Digital Equipment Corporation’s VMS Version 5.2 Oper-
ating System. The CASS software system is composed of three main computer software
configuration items (CSCI), which are the Station Control Software, the Support Software,
and the Intermediate Maintenance Operations Management. The following is a list of the
components contained in the CASS CSCls:

Station Control Software:

* Test Executive

* Virtual Instrument Handlers

e Instrument Personality Interfaces
»  Operator Interface

¢ Automated Technical Information
e Communication Handler

» Asset Allocation

* General Asset Monitor

» Kernal Asset Monitor

« Functional Extension Program

» IEEE 488 Translators

¢ Self Maintenance

Support Software:

e ATLAS Compiler
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« IPTESTER

¢ Test Program Set Development Software

» Test Executive Simulator

Intermediate Maintenance Operations Management:
+ BIT Test

» Data Processing

» Network

» Post Processing

» Pretest

+ Station Management

B.15.12 TPS Development Environment

It is intended that CASS TPS development is done off-line on a VAX with a VMS
operating system. The following products have been developed to facilitate this process..:

a. TE SIM (AGE product. It simulates all of CASS’s functions, except for those
of the Teradyne L200 Series DTU.)
b. DICONS (an optional, but extremely useful tool. It allows the operator to
access and program CASS instruments directly.)
c. IEEE 716 ATLAS Compiler
d. L200 Series Compiler (Teradyne)
e. Fortran Compiler
This off-line TPS Development Process allows the implementation of another cost-
saving measure, the use of Test Integration Facilities (TIF). The three Navy TIFs are locat-
ed at Norfolk, VA; Jacksonville, FL; and San Diego, CA. After the TPS developer has com-
pleted his development and debugging (except for TPSs which utilize the L200, which can
only be debugged at the CASS station), he schedules time at the TIF for integration of his
TPS with CASS.

While the use of off-line development reduces the numbers of CASS required, there
are some special cases of TPS development in which it is more cost effective to provide a
CASS to the developer.
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B.15.13 Andillary Equipment
a. Pneumatics Function Generator
b. Inertial Navigation System Interface

e AR S57Bus
c. Advanced Communication Bus Interface

e 2 Asset Controllers
» 1 RS-485 Bus (Manchester/Harpoon Bus)
« 1 FODB (Fiber Optic Data Bus)
+ 1 HSDB (High Speed Data Bus) Bus Spec 86EZ00614
d. MS1397 Bus (MIL-STD-1397)
e. Video
f. Miscellaneous
» Support of Support-Operational TPSs
- Holding Fixtures (UUTS)
- Load Sets
B.15.14 Environmental Requirements and Tested Capabilities
The four CASS configurations (the Hybrid, RF, EO, and CNI) are all required by
the CASS contract to be environmentally tested to modified limits of MIL-T-28800C and
MIL-STD-167.

To date all configurations have passed environmental testing with the exception of
some isolated assets in rack 5 and the SSMD 1 and 2 assets which will be tested in the
future.

B.15.2 CASS Missile Test Station (MTS)

The MTS will be a new development effort that will be based upon the core CASS
configuration. As a result, the specifics about its technical capabilities are yet to be defined.

B.1.5.2.1 Operating Software

This is yet to be determined. The additional equipment that will be used to augment
the core CASS will dictate the specifics of the operating software.
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B.15.22 Environmental Requirements and Tested Capabilities

As with the four existing CASS configurations, the MTS will be environmentally
tested to modified limits of MIL-STD-28800C and MIL-STD-167. The MTS, however,
will probably not have the same shock and vibration requirements since it will not be uti-
lized in a carrier environment.

B.1.6  CASS Upgrade and/or Off-load Plans

B.1.6.1 CASS P31 Program

The CASS program has budgeted $11.0 million per year beginning in FY95 for P
Candidates for technology insertion are identified by the Navy using the System Synthesis
Model (SSM). Part of the CASS Introduction program requires each candidate program
provide SSM data sheets which document specific testing requirements. The SSM is an
automated tool which compares these testing requirements to the capabilities of CASS.
The technical deficiencies identified in CASS by this process, along with the planned inven-
tory of the technology, are used by NAVAIR to set priorities on technology insertion can-
didates. Using this process to plan and program a structured Pre-Planned Product
Improvement (P31) program will enable CASS to support emerging technology, and there-
by minimize program risk and the potential for Peculiar Support Equipment (PSE) prolif-
eration.

B.1.6.2 Existing ATE Off-load Plans

The Naval Air Systems Command (AIR-552) has implemented a structured ATE
off-load program. Naval Aviation Depots Norfolk and Jacksonville provide technical and
management support in this effort. The off-load process begins with a regular assessment
of existing ATE capabilities, support costs, obsolescence issues, AIMD space require-
ments, and Fleet personnel concemns to identify a prioritized list of candidates. Once the
candidates have been identified, a revised Level of Repair Analysis (LORA) is performed
using actual failure data from the Navy’s 3M system. The objective of this process is to only
off-load to CASS those UUTs whose demonstrated reliability dictate intermediate-level
maintenance. The potentially reduced UUT candidate list output from this effort is then
used in a Cost/Benefit Analysis to identify projected quantitative and qualitative returns on
investment to the Navy. This information is factored into an internal Support Equipment
Decision (SED) process. Decision milestones, which require division director approval,
include authority for program definition (SED I), development/pre-production (SED II),
and production (SED III). The policy, procedures, and responsibilities of this SED program
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are documented in Support Equipment Program Instruction 3-90 of 23 February 1990.
NAVAIR is in the process of executing the following programs that been granted authority
to proceed into SED phase II:

AN/USM-247 VAST

AN/USM-470(V)2 Tailored MINI-VAST (F-14 only)

AN/AAM-60(V)4/6 EOSTS

AN/USM-403 HATS

AN/ASM-614B/C ESTS

This program encompasses 100 WRAs and 138 SRAs. In addition to these pro-

grams, NAVAIR 552 is in the process of assessing the following candidate testers for an
SED I milestone brief:

AN/USM-446 RSTS

AN/USM-470(V)1 MINI-VAST

AN/USM-604 EETS

AN/USM-484 HTS (AV-8B only)

AN/USM-458C NEWTS
AN/USM-392B DMTS

B.1.7  Factory/Depot Use

SECNAVINST 3960.6 of 12 October 1990 defines the Navy policy that CASS
shall be used in the factory during weapon system development programs to minimize Fac-
tory Test Equipment (FTE) costs and maximize the potential benefits of TPS vertical trans-
portability. At the present time no programs have identified a requirement for CASS as
FTE. Also, the Navy plans to maximize the use of CASS at both the intermediate and
depot levels of maintenance, where practical.
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B.2. F/A-18

B2.1 F/A-18 Weapon System Background

B.2.1.1 Program Overview

The F/A-18 Homet is a multi-mission capable, carrier-based aircraft fiown by the
U.S. Navy and U.S. Marine Corps. In its fighter role, it provides cover for tactical air pro-
jection and complements fleet air defense systems. In its attack role, it flies interdiction,
.close air support, defense suppression, and conventional/nuclear strike mission against
land-and-sea based targets.

The F/A-18 is the Navy’s lead platform for the incorporation of more than 20 weap-
ons and avionics systems. The F/A-18 C/D Night Attack aircraft will reach its growth limit
within the next five years. No further capability can be added without structural modifica-
tions to accommodate increased fuel volume and gross weights. The upgraded F/A-18 has
been designed as the F/A-18 E/F. Various configurations of systems improvements were
considered for this program.

The objective of the F/A-18 E/F program is to develop, test, produce, and deploy an
upgraded F/A-18 with increased mission range, increased aircraft carrier recovery payload,
additional growth, and enhanced survivability. The F/A-18 E/F program encompasses an
airframe upgrade to the F/A-18 C/D Night Attack aircraft, limited avionics modifications
to the C/D weapon system, and the development of an engine based on the F412 core in the
22,000 pound thrust class.

B.22  F/A-18 Program Execution Status

B.22.1 Current Program

In 1975, the Navy selected an aircraft capable variant of the Northrop YF-17 to sat-
isfy its multi-mission strike fighter requirement. Full-Scale Development (FSD) contracts
were awarded to McDonnell Douglass Aircraft (MCAIR) (with Northrop as principle sub-
contractor) for the airframe and General Electric (GE) for the engine. First Flight occurred
in November 1978. The F/A-18 A/B entered Phase III, production, upon completion of
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development milestones listed in Table B-4. Specifically, the low-rate production go-ahead
was based upon successful completion of DSARC IIIA in April 1980. Full rate production
was approved in November 1980.

Table B-4. F/A-18 Development Milestones

MILESTONE ACTUAL
Prototyped Aircraft Contract Award 04/72
Prototyped Engine 04/72
Prototyped Fire-Control Radar Contract Award 01776
First Flight Prototype 06/74
Engine FSD Contract Award , 11775
DSARCII 12775
System FSD Contract Award 12775
Fire-Control Radar FSD Contract Award 08/76
Preliminary Design Review 10/76
Critical Design Review 04/77
Production Go-Ahead (Long-lead release) 12/77
Start Avionics Suite Bench Test 06/78
Engine Preliminary Flight Rating Test 06/78
First Flight/Development Test & Evaluation (DT&E) Start 04/79
Initial Operational Test and Evaluation (IOT&E) Start 04/79
First Flight/Avionics Suite Test Aircraft 06/79
Engine Model Qualifications Test 07779
Production Readiness Review 02/80
DSARC IIA (Low Rate Production) 04/80
Engine Accelerated Mission Test 08/80
Complete IOT&E 02/81
Physical Configuration Audit 06/81
DSARC IIIB (Full-Rate Production, Fighter) 06/81
Initial Operating Capability 03/82

Subsequent configuration changes have been accomplished by means of Engineer-
ing Change Proposals (ECPs) incorporated as part of the production program. Major air-
craft changes were subject to Service-level and DoD-level review and approved by the
acquisition regulations of the time. ECP 87-8 for the F/A-18 A/B models to C/D, beginning
with the FY86 aircraft procurement.

The first major upgrade and versions of the F/A-18, the F/A-18C (single seat) and
F/A-18D (dual seat) began delivery in October 1987. This aircraft contained provisions for
the Airborne Self Protection Jammer (ASPJ), the Advanced Medium Range Air-to-Air
Missile (AIM- 120 AMRAAM), and the infrared Imaging Maverick Air-to-Ground Missile
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(AGM-65F). The F/A-18 C/D aircraft were delivered in October 1989 and subsequently
were configured with an improved night attack capability featuring a Navigation Forward-
Looking Infrared (NAVFLIR) pod, a raster head-up display, special cockpit lighting com-
patible with night vision devices, a digital color moving map and an independent multipur-
pose color display.

In July 1987, the Secretary of Defense issued a memorandum to the Secretaries of
the Navy and the Air Force, directing them to begin studying advanced versions of the
F/A-18 and F-16 aircraft. In response, the Assistant Chief of Naval Operations for Air
Warfare initiated an upgrade study to evaluate various F/A-18 alternatives for the year
2000 and beyond. This study resulted in the F/A-18 aircraft concept from which the
F/A-18 E/F is currently evolving.

The F/A-18 E/F program is scheduled for a Milestone IV/Il Defense Acquisition
¥ 1 (DAB) review in second quarter FY92. A planning meeting was held on July 11,
+ . with the OSD staff and U.S. Navy representatives to identify key macro issues that
should be addressed during the DAB program review. The primary objective of the Mile-
stone IV/II review will be determined if the major upgrade to the F/A-18 is warranted, and
to establish an approved acquisition strategy and baseline.

B.22.2 F/A-18EF

The F/A-18 E/F will be the second major model upgrade since F/A-18 aircraft pro-
gram inception. The F/A-18E (single seat) and the F/A-18 F (two seat) will be a high per-
formance twin engine, mid-wing, multi-mission tactical aircraft designed primarily to meet
current Navy and Marine Corps fighter escort and interdiction mission requirements, and
to maintain additional F/A-18 fleet air defense and close-air support roles. Enhancements
will include the increased range and improved carrier suitability required for the F/A-18 to
continue its key strike fighter role against the advanced threat of the late 1990s and beyond.
This Integrated Program Summary (IPS) covers the Engineering and Manufacturing Devel-
cpment (EMD) of the F/A-18 E/F aircraft and integration of the F414 engine. The Mission
Element Need Statement of the F/A-18A/B is still applicable as the Mission Need State-
ment of the F/A-18E/F. The Operational Requirement (OR) for F/A 18E/F Upgrade is
#281-05-92, approved 27 February 1991. The Document is currently in the approval cycle.
(Acquisition Category ID, Program Element 0204136N, Project No. W1662)

The F/A-18 E/F program plans to award E&MD Sole Source Cost Plus Incentive
Fee/Award (CPIF/AF) contracts to MCAIR and GE after the Milestone Decision Authority
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grants the authority to proceed in second quarter FY92, following a successful DAB
review. Airframe and engine development will be contracted independently. Integration
of the engine to the airframe will occur in FY9S following engine Preliminary Flight Qual-
ification (PFQ). Successful completion of OPEVAL, in third quarter FY99, is required to
proceed with the transition to program Phase ITI and Full-Rate Production. Prior to Mile-
stone ITT1 (MS III) there will be three Low-Rate Initial Production (LRIP) lots of 12, 30, and
48 aircraft, under separate contracts authorized by individual Navy Program Decision
Meeting (NPDMs). Full Rate Production (FRP) will start in second quarter FY00.

Airframe EMD will begin with a letter contract award in the second quarter of
FY92 following acquisition MSIV approval. During E&MD, the contractor will develop
an F/A-18 E/F production engineering change proposal and the proposed F/A-18 E/F pro-
duction detail specification. The F/A-18 E/F detail specification will be developed through
changes to the Lot XII F/A-18 C/D Night Attack specification (SD-565-2). During this
stage, the contractor will design, develop, and build and test up to seven E&ZMD flight test
F/A-18 E/F aircraft, and three ground test articles. The following events in Table B-5 are
planned for airframe EMD.

Table B-5. F/A-18 E/F Planned Events

EVENT DATE
Request for Proposal (RFP) 2nd Qtr. FY92
Proposal Received 2nd Qu. FY92
Contract Award 2nd Qtr. FY92
Initial Design Review (PDR) 3rd Qtr. FY92
Contract Definitization 4th Qtr. FY92
Preliminary Flight Qualification 3rd Qu. FY93
Critical Design Review (CDR) Production Readiness Review 2nd Qtr. FY94
(PRR) 3rd Qtr. FY95

NPDMs will be conducted to ensure adequate progress is being made in EMD for
the authorization of airframe and engine Advance Acquisition Contracts (AAC) and the
definitization of those contracts for LRIP and FRP as depicted in Table B-6.
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Table B-6. Projected F/A-18 E/F Program Decisions

EVENT DATE AUTHORIZATION QUANTITY
NPDM I 1st Qur FY96 AACfor LRIP1 Long Lead Only
NPDM II 1st Qr FY97 LRIP I Start 12 Aircraft

AAC for LRIP 11 Long Lead Only
NPDM Il 1st Qur FY98 LRIP II Start 30 Aircraft

AAC for LRIP III Long Lead Only
NPDM IV 1st Qtr FY99 LRIP III Start 48 Aircraft

AAC for FRP Long Lead Only
MS I 1st Qtr FY00 FRP Start Full Production

B.22.3 Engine

Engine development and qualification will begin with a letter contract award in sec-
ond quarter FY92 and continue through full production qualification in fourth quarter
FY97/first quarter FY98. Major events leading to full production qualifications are depict-
ed in Table B-7.

Table B-7. Projected Events Leading To Full Qualification Of F/A-18 E/F Engine

EVENT DATE

Request for Proposal 2nd Qtr, FY92

Proposal Received 2nd Qtr, FY92

Contract Award 2nd Qtr, FY92

Contract Definitization 4th Qtr, FY92

First Engine to Test 2nd Qtr, FY93

Preliminary Flight Qualification 2nd Qtr, FY95

Limited Production Qualification 4th Qtr, FY96/1st Qtr, FY97
Full Production Qualification 4th Qu, FY97/1st Qtr, FY98

Source : Inside the Navy, Vol 5, No.17, April 27, 1992)
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B23 F/A-18 ATS Acquisition and Management

B.2.3.1 Acquisition and Management Flow Charts and Text

Within the Naval Air Systems Command, Program Manager, Aircraft (PMA) 265,
is the acquisition manager of the F/A-18 aircraft. PMA-265 receives engineering support
from the Assistant Program Manager for Systems and Engineering (APMS&E) or “Class
Desk” in AIR-511, and logistic support from the Assistant Program Manager for Logistics
(APML) in AIR-04. The APML is responsible for ensuring all aspects of the aircraft are
supported, including support equipment. The responsibility for this function is delegated
to the support equipment division (AIR-552), within which a Support Equipment Project
Officer (SEPO) is specifically assigned to the F/A-18. The SEPO plans, programs, budgets,
and procures all support equipment required for a given weapon system including avionics,
errlgines, airframe and weapons. .

PEO (T)
PMA-235
| |
PMS&E APML
(Engineering) (Logistics)

AIR-552
(Support Eqpt)

Figure B-3. F/A-18 Acquisition and Management Flow Chart

B.2.3.2 Special Policies or Regulations

The F/A-18, as all weapon systems within the Naval Air Systems Command, are
subject to the following policies and regulations specifically established to minimize both
the proliferation of peculiar support equipment and the life cycle cost of weapon systems:
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a. NAVAIR Instruction 13630.2A, Introducing the Consolidated Automated
Support System to Naval Aviation Maintenance, 22 March 1991.

b. SECNAV Instruction 3960.6, Department of the Navy Policy and
Responsibility for Test, Measurement, Monitoring, Diagnostic Equipment and
Systems, and Metrology and Calibration (METCAL), 12 October 1990.

c. MIL-STD-2076 (AS), Unit Under Test Compatibility with Automatic Test
Equipment; General Requirements for,

d. MIL-STD-2165, Testability Program for Electronic Systems and Equipment,

e. MIL-STD-2084, General Requirements for Maintainability of Avionic and
Electronic Systems and Equipment,

NAVAIRINST 13630.2A defines policies, procedures and responsibilities for intro-
ducing CASS to Naval Aviation while SECNAVINST 3960.6 performs the same function
for the Department of the Navy (DON). The above Military Standards are supporting doc-
uments which ensure the development of maintainable systems compatible with CASS.
For a further discussion of these documents please refer to the CASS Profile.

B.24 F/A-18 Weapon System Mainframe Concept

The baseline maintenance concept for the F/A-18E/F weapon system is to achieve
full organic maintenance capability at the three levels of maintenance in accordance with
OPNAVINST 4790.2. Initial planning is directed at achieving full organizational (“O”) lev-
el and limited Intermediate (“T”’) level to the Weapon Replacement Assembly (WRA),
organic maintenance capability by operational Evaluation (OPEVAL), full “T” level to the
Shop Replacement Assembly (SRA) by IOC, and total organic maintenance capability by
the scheduled Navy Support Date (NSD). However, an “O” to Depot (“D”) level mainte-
nance concept will be pursued for justification proven high reliability equipment/compo-
nents. For example, repair of selected high reliability components would be performed at
the “D” level, with an “I” level capability being pursued/established if analysis of fleet
usage data indicates “T”’ level repair is necessary to meet and sustain operational/readiness
requirements. Those systems/components demonstrating high reliability coupled with an
effective Built-in-Test (BIT)/fault isolation capability, as applicable, and where sustained
supportability/readiness requirement are achieved, will be retained at the “D” level. This
approach/maintenance concept will be directed at minimizing support system cost (i.c.,
reduction of “T” level Automatic Test Equipment (ATE) requirement for land-based and
shipboard sites) while sustaining operational/readiness objectives. Chapter 2 of the ILS-
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DS-30A-252 details both the maintenance and support concepts for the F/A-18E/F weapon
system. (Source: F/A-18E/F “DRAFT” ILSP)

B.2S F/A-18 Weapon System ATS Inventory
B.2.5.1 ATS Quantities, Types, Locations

B25.1.1 AN/USM-470(V)1 Mini-VAST (MV)

The MV is an update and re-design of the AN/USM-247 Versatile Automated Shop
Tester (VAST) that was undertaken because of the increase in testing requirements demand-
ed by the F/A-18. The MV is used at 1 and D levels of maintenance. F/A-18 is the sole user
of MV, with 27 TPS. The MV is a general purpose parametric tester.

The MV was developed by Harris Corporation in Syosset, NY, during FY79 and 80.
Fifty-nine stations were built, as depicted in Table B-8.

Table B-8. Station Quantities

YEAR STATION S/N
FY79-80 1-12
FY81 13-19
FY82 20-24
FY83 25-32
FY84 33-35
FY85 36-45
FY86 46-59

Stations 1-12 were constructed as ILASS stations, (ILASS being the interim acro-
nym) and 2-12 were later re-built as MV stations. Serial number 1 was considered to be past
its useful life and consequently not re-built.

There was Foreign Military Sales (FMS) participation in MV development. The
Royal Australian Air Force and Royal Canadian Air Force both use MV stations for F/A-
18 support. Typical deployment for MV stations depicted in Table B-9.
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Table B-9. Typical MV Deployment Quantities

SITE

CV/CVN
LAND SITE
MARINE
TPS DEVELOPER
TRAINING
DEPOT

# STATIONS

1
1-3 (3 FOR LARGER SITES)

Marine Corps MV use consists of van-installed MV stations that can be deployed
via air or sea transport to a forward area.

Off-load to CASS is currently scheduled. TPS development is to begin in FY94,

with i deployment scheduled for FY99. (NAEC Report MISC-52-0952)

B25.12 AN/USM-446 Radar System Test Set (RSTS)

The Radar System Test Set (RSTS) was developed by Emerson Electric in St. Lou-
is, MO, as a tester for the F/A-18 AN/APG-65 Radar System. It was developed because
the advanced requirements of the APG-65 could not be supported on existing Navy test
equipment. The RSTS is used at the I and D Levels of maintenance. The F/A-18 is the sole

user of RSTS, with 27 TPS. The RSTS is a general purpose parametric tester.

The RSTS was developed in FY83. Fifty-five stations were built. Typical deploy-

ment for RSTS stations is depicted in Table B-10.
Table B-10. Typical RSTS Deployment Quantities

SITE

CV/CVN
LAND SITE
MARINE
TPS DEVELOPER
TRAINING
DEPOT

# STATIONS

1
1-3 (3 FOR LARGER SITES)
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Marine Corps RSTS utilization ctnsists of van-installed RSTS stations that can be
deployed via air or sea transport to a forward area.

The APG-65 Radar system is in the process of being upgraded to the APG-73 con-
figuration. This upgrade will replace three of the five existing WRAs while using the exist-
ing APG-65 antenna and transmitter. In lieu of a costly modification to the RSTS to test
this new system, the APG-73 will be supported on CASS. As a result, the transition of the
APG-65 antenna and transmitter to CASS has become a necessity to prevent the require-
ment for two testers to support the APG-73. In addition, the transition of the three non-
upgraded APG-65 WRAS from RSTS to CASS is also planned to eliminate the requirement
for two testers to support co-located squadrons of F/A-18s with each radar.

B.2.5.1.3 AN/ASM-686 Intermediate Automatic Test Set (IATS)

The Intermediate Automatic Test Set (IATS) was developed by MCAIR, and pro-
duced jointly by MCAIR and Harris Corp. The F/A-18 is the sole user of IATS, with 27
TPS. The IATS is a single purpose, functional tester.

Development of the IATS is somewhat peculiar. It was originally developed from
the Intermediate Avionics Fault Tree Analyzer (IAFTA), which consisted of an “O”-level
tester (the Avionics Fault Tree Analyzer (AFTA)) used to interrogate the F/A-18 fault-tree
system, and an additional rack of equipment to mimic the airframe called the AIRSIM. The
IAFTA was developed from F/A-18 factory test equipment, and provided an expansion of
the original go/no go tester with fault isolation added. The IATS was developed as a per-
manent “I”-level tester from the IAFTA due to great fleet demand for a relatively simple
tester for F/A-18 avionics to complement the AN/USM-470(v)1 MV.

The 1ATS was developed in FY86, and upgraded and retrofitted to test the F/A-18
Night Attack system during FY90 and 91. Thirty-one testers were built. Typical deploy-
ment for IATS stations is depicted in Table B-11.
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Table B-11. Typical IATS Deployment Quantities

TRAINING

1
1
TPS DEVELOPER 1
1
DEPOT 1

Marine Corps IATS use consists of van-installed IATS stations that can be deployed
via air or sea transport to a forward area. (NAEC Report MISC-52-0952)

Off-load to CASS is currently unscheduled.

B.25.14 AN/USM-629 Electro-Optical Test Set (EOTS)

The Electro-Optical Test Set (EOTS) was developed by MCAIR. to support the F/
A-18 EO test requirements for AAS-38, AAR-50, and ASQ-173. The F/A-18 is the sole
user of EOTS, with 11 TPS. The EOTS is a general purpose parametric tester.

EOTS was developed for F/A-18 C/D support in FY89 because insufficient EO test
capability was available using existing Navy ATE, and CASS would not be available in
time for AAS-38, AAR-50, and ASQ-173 deployment. Thirty-four EOTS stations were
built. Typical deployment for EOTS stations is depicted in Table B-12.

Table B-12. Typical EOTS Deployment Quantities

SITE # STATIONS

CV/CVN 1
LAND SITE
MARINE

TPS DEVELOPER
TRAINING
DEPOT

bt pmd N et

Marine Corps EOTS use consists of van-installed EOTS stations that can be
deployed via air or sea transport to a forward area.

B-44




Off-load to CASS is currently unscheduled.

B25.15 AN/ASM-608(v) Inertial Measuring Unit Test Set (IMUTS II)

The Inertial Measuring Unit Test Set IMUTS II) was developed by Litton Guid-
ance and Control Systems in Woodland Hills, CA, to test the CV-1263/ASN-92 Inertial
Measuring Unit (IMU) and the AN/ASN-130A Inertial Navigation Unit (INU). The
IMUTS 11 also supports F-14, E-2, S-3, F-4, A-6, EA-6, and AV-8 aircraft with 3 TPS. The
IMUTS 11 is a purpose-built parametric tester. The F/A-18 represents approximately 50%
of the IMUTS workload.

IMUTS was developed in FY75 and updated/upgraded to IMUTS II configuration
in FY8S. Ninety-eight IMUTS II stations were built. Typical deployment for IMUTS 1I
stations is depicted in Table B-13.

Table B-13. Typical IMUTS II Deployment Quantities

SITE # STATIONS
CV/CVN 1
LAND SITE 1-2
MARINE 1-4
TPS DEVELOPER 1-5
TRAINING 2
DEPOT 1-2

Marine Corps IMUTS I utilization consists of van-installed IMUTS II stations that
can be deployed via air or sea transport to a forward area.

Off-load to CASS is currently unscheduled due to the Navy's plans to transition
from the existing IMU and INU systems to the Carrier Aircraft Inertial Navigation System
(CAINS I). CAINS II maintenance concept is “O”- to “D”-level, with no I-level support-
able items, due to the high reliability associated with ring-laser gyro technology. As a
result, the requirement for the IMUTS II will be eliminated before any transition to CASS
can be fielded. CASS will be the “D”-level support for CAINS II.

B.25.1.6 AN/USM-484 Hybrid Test Set (HTS)

The Hybrid Test Set HTS was developed by Harris Corp. in Syosset, NY, to test
analog and hybrid modules. The HTS also supports F-14, E-2, S-3, F-4, A-4, A-6, EA-6,
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SH-60, and AV-8 aircraft, as well as the AN/USM-470(v)1 MV and AN/USM-470(v)2
TMYV via the Maintenance Test Equipment (MTE) Adapter. The MTE adapter is a roll-up
cart containing related equipment and interfaces that allows the HTS to test components
from other ATE. The F/A-18 is supported by 45 TPS and represents approximately 50% of
the workload on HTS. The HTS is a general-purpose parametric tester.

HTS was developed in FY80. Approximately 20% of HTS is common with MV
and TMY, although HTS was not developed as an outgrowth of either of these stations.
Two hundred and twelve HTS stations were built as depicted in Table B-14.

Table B-14. HTS Station Quantities

YEAR STATION S/N
FY80 1-34
FY83 35-48
FY84 49-75
FY85 76-119
FY86 120-153
FY87 154-201
FY88 202-212

Typical deployment for HTS stations id depicted in Table B-15.
Table B-15. Typical HTS Deployment Quantities

(F/A-18) (TOTAL)
SITE # STATIONS # STATIONS

%vﬁ_—_=$=__—4———_—=
LAND SITE 2-4 2-6

MARINE 14 1-6

TPS DEVELOPER 24 2-8

TRAINING 2 4

DEPOT 1-2 1-6

Marine Corps HTS use consists of van-installed HTS stations that can be deployed
via air or sea transport to a forward area.
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Off-load to CASS is not currently scheduled for F/A-18 peculiar systems; however,
a program is being developed to transition AV-8B workload on the HTS to CASS.

B.25.1.7 AN/USM-458C New Electronic Warfare Test Set (NEWTS)

The New Electronic Warfare Test Set (NEWTS) was developed by Sanders Asso-
ciation in Nashua, NH, as an electronic warfare (EW) test station designed to test EW avi-
onics common to the F/A-18, EA-6, F-14, A-7, and F-4 aircraft. The F/A-18 is supported
by 7 TPS for the ALR-67 and ALQ-126B which represents approximately 60% of the
NEWTS workload. NEWTS is a purpose-built parametric tester.

The AN/USM-458C Test Set is an upgrade of the AN/USM-458B Test Set. This
upgrade was a result of Engineering Change Proposal (ECP) number Q003 of 7 July 1987.
Approximately 70% of C is common with A and B. Forty-seven NEWTS stations were
built. Typical deployment for NEWTS stations is depicted in Table B-16.

Table B-16. Typical NEWTS Deployment Quantities.

SITE #STATIONS
CV/CVN 1
LAND SITE 1
MARINE 1
TPS DEVELOPER 2
TRAINING 2
DEPOT 1-2

Marine Corps NEWTS use consists of van-installed NEWTS stations that can be
deployed via air or sea transport to a forward area.

With the support of new development EW systems on the CASS, such as the ALQ-
165, ALQ-126B RF SRAs, ALE-47, ALE-50 and ALR-67 Advanced Special Receiver
(ASR), it is operationally beneficial to transition existing EW systems currently on the
USM-458C to CASS as well. Due to funding constraints, however, the transition of this
tester to CASS is not currently scheduled. (Electronic Warfare Support Equipment, Refer-
ence Data Guide, Revision D, November 1991 & NAEC Report MISC-52-0952)
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B.25.1.8 AN/USM-392B Digital Modular Test Set (DMTS)

The Digital Modular Test Set (DMTS) was developed as suitcase test system for
ALQ-126B and ALR-67 pod systems. The F/A-18 is supported by 18 TPS which repre-
sents approximately 60% of the tester's workload. DMTS is a purpose-built tester. The
DMTS performs functional testing, fault isolation, and repair verification to the component
level of SRAs. The test set is portable, and requires either a three phase, 115V, 400Hz power
source, or single phase, 115V, 60Hz power source.

DMTS was developed in FY83. Twenty-four DMTS’s were built. Typical deploy-
ment for DMTS stations is depicted in Table B-17.

Table B-17. Typical DMTS Deployment Quantities

SITE # STATIONS
CV/CVYN 2
LAND SITE 2
MARINE 2
TPS DEVELOPER 2
TRAINING 2
DEPOT 1

As with the USM-458C, with all new development EW systems being supported on
CASS, it becomes beneficial to transition the support of existing EW system SRAs to
CASS. Funding constraints, however, have forced a delay in this offload. (Electronic War-
fare Support Equipment, Reference Data Guide, Revision D, November 1991)

B.2.5.19 CASS

CASS supports the F/A-18 as a result of two program evolutions: the emergence of
new development avionics and the off-load of existing, obsolete testers.

B-48




B.25.19.1 New Development Avionics/Weapon System Upgrades

As mandated by NAVAIR Instruction 13630.2A of 22 March 1991 and SECNAV
Instruction 3960.6 of 12 October 1990, the following new development avionics (both
peculiar and common to the F/A-18) are scheduled for support on CASS:

AN/ALQ-126B RF SRAs AN/ALQ-165, ASPJ
AN/ALE-47 AN/ALR-67 ASR
AN/APG-73 AN/ARC-210 Depot
CAINS II Depot SAHRS Depot

In addition to the above individual programs, any new systems in the avionics suite
of the F/A-18 E/F will also be supported on CASS. (CASS Introduction Plan of 15 August
1991).

B.2.5.19.20 Existing ATS Off-loaded to CASS

Beyond targeting new weapon system developments for CASS implementation,
NAVAIR (Code AIR-5522) has instituted a program to replace aging, obsolete test equip-
ment with CASS. The objective of the off-load program is to both take advantage of the
life cycle savings associated with a new tester while creating space within existing AIMD
spaces by consolidating supporton CASS. NAVAIR Code AIR-5522 is currently studying
the testers depicted in Table B-18, which support the F/A-18 as candidates for the second
phase of this program:

Table B-18. Programmed CASS Off-loads

TESTER PROGRAM INITIATION
AN/USM-446 RSTS FY93-94
AN/USM-470(V) 1 MV FY95-96
AN/USM-458C NEWTS FY9X
AN/USM-392B DMTS FY9X

B.25.2 AN/USM-470(V)1 Mini-VAST (MV)

B.2.5.2.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a Harris Corporation H-100 computer
with a number of peripheral devices such as a terminal, keyboard, disk drive, thermal print-
er, and CRT. TPSs are written to minimize operator interaction during testing. Normally,
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test program instructions (TPI), a part of the TPS, inform the operator how to set up the
hardware (UUT and TPS hardware) and how to start running the TPS program. The TPS
program then instructs the operator what operator actions are required to perform proper
testing. Operator actions include connecting/disconnecting cables to the UUT, toggling
switches on the UUT, and verifying measurements displayed by MV assets or the UUT.

B.2.5.2.2 Sensor/Measurement Interfaces/Auxiliary

UUTs are connected to the MV station via the portion of a TPS known as the
interface device (ID). ID's are attached to MV stations at the ID panel, which contains hun-
dreds of pins that are used for stimulus and measurement signals. All MV TPSs, with the
exception of several MV station self-test programs, require IDs.

Auxiliary equipment for the MV is limited to roll-up system calibration equipment.
No known auxiliary equipment is required for TPS execution

B.25.23  Architecture
MYV stations fit into the “rack and stack™ category. These stations contain three
types of stimulus and measurement assets (commercial off-the-shelf equipment; assets
common with the VAST tester, and newly designed equipment), which are mounted in
racks. The newly designed equipment was needed to meet the high speed, F/A-18 digital
testing requirements that could not be met by the VAST station.

B.25.24 TPS Environment and Support

The underlying operating system software for the MV is VULCAN, a variation
of a commercial operating system designed by Harris Corp.

The software program that both controls the operation of the MV assets and runs
TPSs is called the Test Executive (TE). The TE provides a means for powering up and
powering down station assets. In addition, the TE provides operators with a flexible and
powerful, interactive environment for the execution of TPSs. For example, MV operators
can repeat a test or a series of tests, pause testing, override the results of a test, and manually
issue commands to certain station assets. The TE also provides a wide range of printing
options to document testing results.

MYV TPSs are developed and maintained using both the MV station and a Program
Development Station (PDS). PDSs contain many of the same hardware components found
on MVs, Some of the common hardware components are the 24-bit computer, the 20-
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Mbyte disk drive (10-Mbytes fixed and 10-Mbytes removable), a “smart” terminal, and a
thermal printer. To assist with TPS development, PDS's are also equipped with a larger
mass storage device (a 300- Mbyte disk drive), a magnetic tape drive, additional terminals,
and a high speed printer.

PDSs host many of the same software components as the MV. They both use the
“VULCAN?” operating system software, the same ATLAS compiler, and several software
utilities and tools such as the Automatic Partition Collection and Ordering (APCO) pro-
gram. In addition, the PDS hosts a number of software development tools, such as the
Automatic Test Program Generator (ATPG) Pre-processor, a Fortran compiler, an assem-
bler, and a test executive simulator.

The ATLAS compiler and a file editor are resident on the MV. These provide TPS
development and maintenance personnel with the capability to make changes to a TPS on
station rather than forcing them to use a software development station. This reduces the
time required to maintain or develop TPSs.

B.25.3 AN/USM-446 Radar System Test Set (RSTS)

B.2.5.3.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a computer and a number of its periph-
eral devices. TPSs are written to minimize operator interaction during testing. Normally,
the TPI instructs the operator how to set up the UUT and TPS hardware, as well as how to
start running the TPS program. The TPS program then informs the operator what operator
actions are required to perform proper testing. Operator actions include connecting and dis-
connecting cables to the UUT, toggling switches on the UUT, or verifying measurements
displayed by RSTS assets or the UUT. All RSTS TPSs are menu driven. Operators use
the touch screen to input commands to the computer.

B.2.5.3.2 Sensor/Measurement Interfaces

UUTS: are connected to the RSTS via IDs and electrical cables. IDs are attached to
RSTS stations at the ID panel, which contains a large number of pins that can be used for
stimulus and measurement signals.
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B.25.33  Auxiliary equipment, power supplies

No known ancillary equipment is needed during RSTS TPS execution. However,
some pieces of ancillary equipment, such as a HP8902 option E04 Attenuator/calibrator
and a Fluke 5102B calibrator, are required during station calibration.

B2534  Architecture

RSTS stations fit into the “rack and stack™ category. Approximately 70% of the
stimulus and measurement equipment in the RSTS is commercial off-the-shelf. The
remaining 30% is special purpose equipment built by Emerson Electric Company. All of
" this equipment is mounted in racks. The special purpose equipment was needed to meet
RF requirements that could not be met by any other Navy tester. Several of these unique
requirements are liquid cooling capability, RF load requirements, direct current (DC) load
requirements, and the use of a vector voltmeter.

B.25.35 TPS environment and support

The RSTS uses RSX-11M-PLUS, a standard Digital Equipment Corporation (DEC)
operating system. The RSTS operating system software environment, like the environ-
ments of the ATS(V)1, is flexible, powerful, and interactive with the station operator. For
example, RSTS operators can repeat a test or a series of tests, pause testing, override the
results of a test, and execute a TPS in single step mode. Although operators can also man-
ually enter commands to certain station assets using the operating system software, the
software that performs this function is not user friendly.

RSTS TPSs are developed and maintained using only the RSTS. No separate soft-
ware development station is used.

The station uses a PDP-11/44 DEC modified computer with a Winchester disk
drive, a cassette deck, additional serial ports for extra terminals, and a number of software
packages. The RSX-11M-PLUS operating system hosts an editor and three compilers for
TPS source code processing. The compilers are for Fortran 77, ATLAS, and Digit.

Since the compilers and a file editor are resident on the RSTS, station operators
have the capability to make changes to a TPS when the TPS source code is available. This
reduces TPS maintenance and development costs.
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B254 AN/ASM-686 Intermediate Automatic Test Set (IATS)

B.2.54.1 Test Instructions, standard procedures

Automatic testing is implemented through a computer and its peripheral devices.
TPSs are written to minimize operator interaction during testing. The IATS Computer
Operations Manual instructs the operator how to set up the UUT and the TPS hardware, as
well as how to start running the TPS program. The TPS program then informs the operator
what operator actions are required to perform proper testing. Operator actions include con-
necting cables to the UUT, toggling switches on the UUT, and verifying measurements dis-
played by station assets or the UUT.

B.2.542  Sensor/measurement interfaces

Unlike many other test stations, the IATS does not use “normal” interface devices.
During testing, UUTS are attached to the stations using only cables, which may have one or
more relatively passive boxes built into them. The cables are attached to the IATS at gen-
eral purpose cable connector points.

B.25.43 Auxiliary Equipment, Power Supplies

A number of pieces of auxiliary equipment are used to execute IATS TPSs. Several
examples are a photometer, a chrominance meter, a convergence meter, an oscilloscope,
and the TTU-205 pressure generator.

B.2.544  Architecture

Most of the stimulus and measurement equipment in the IATS are special purpose
equipment, such as digital and analog circuit boards, built by MCAIR. Few of the compo-
nents are commercial off-the-shelf. All of the equipment is mounted in racks. The IATS
was original built by MCAIR for temporary use as a factory tester. The AN/USM-470(V)
(MYV) was scheduled to be used, but the MV program was behind schedule and the tester
was overworked. The IATS eventually became a permanent solution.

B.25.45 TPS environment and support

The computer within IATS uses the Versatile Real-Time operating system
(VRTX) commercially produced by Ready Systems. TPSs are executed using an test writ-
ten in Ada by Alsys Corporation. The IATS software is somewhat flexible. Operators can
begin testing at various entry points in the test programs and can cycle tests. However, old-
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er IATS TPSs were written with few, if any, entry points. This severely limited operator
options. Newer TPSs are more flexible with more entry points.

IATS TPSs are developed and maintained on International Business Machine
(IBM) compatible personal computers (PC) with at least an Intel 80286 processor. Stan-
dard IBM PC compatible operating system software is used during TPS development and
maintenance. In addition, compilers for an assembly language, the Fault Tree Interpreter
(FTT) language, and PLM (a language similar to “C”) are used to process TPS source code
prior to loading the software onto an IATS. FTIis a “if-then-clse” type language that was
developed by MCAIR.

B.25.5 AN/USM-629 Electro-Optical Test Set (EOTS)

B.2.5.5.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a PC  with a number of peripheral devic-
es, including a touch screen. TPSs are written to minimize operator interaction during test-
ing. Normally, the TPI informs the operator which assets are required to use the TPS and
how to start running the TPS program. The TPS program then instructs the operator what
operator actions are required to perform proper testing. Operator actions include connect-
ing cables to the UUT, toggling switches on the UUT, and verifying measurements dis-
played by EOTS assets or the UUT.

All EOTS TPS's are menu driven. Operators use the touch screen to input com-
mands to the computer.

B.2.552  Sensor/Measurement Interfaces

In the case of UUTs that require optical testing, UUTSs are connected to the EOTS
via IDs and fixtures . IDs are attached to EOTS stations at the ID panel, which contains a
large number of pins that can be used for stimulus and measurement signals.

B.2.5.5.3 Auxiliary Equipment, Power Supplies
There is no known auxiliary equipment for EOTS.

B.2554 Architecture

The EOTS stations fit into the “rack and stack™ category. Most of the stimulus
and measurement equipment in the EOTS is commercial, off-the-shelf. The remaining
equipment, which includes power distribution units and circuit card assemblies, is special
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purpose gear built by MCAIR. All of this equipment is mounted within the test bench. The
special purpose equipment was needed to meet the EO testing requirements of the F/A-18
AAS-38, AAR-50, and ASQ-173 systems. EOTS was developed in FY89 because insuffi-
cient EO test capability was available in existing Navy ATE, and CASS would not be avail-
able in time for weapon system deployment.

B.25.5.5 TPS Environment and Support

The EOTS uses a version of the commercial VMS operating system to control
the VAX computer within EOTS. TPS's are executed via a test executive written in Ada.

EOTS TPSs are developed and maintained on VAX computers using VMS oper-
ating systems, standard text editors, and a compiler for FTI language. All EOTS TPSs are
written in FT1.

B.25.6 AN/ASM-608(V) Inertial Measuring Unit Test Set (IMUTS II)

B.2.5.6.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a computer and its peripheral devices.
TPSs are written to minimize operator interaction during testing. Normally, the TPI
instructs the operator how to set up the TPS and UUT, as well as how to start running the
TPS program. The TPS program then informs the operator what operator actions are
required to perform proper testing. Operator actions include connecting cables to the UUT,
toggling switches on the UUT, and verifying measurements displayed by HTS assets or the
UUT.

B.2.5.6.2 Sensor/Measurement Interfaces

UUT's are connected to the IMUTS via ID's. IDs are attached to IMUTS stations
at the ID panel, which contains approximately 1200 pins that can be used for stimulus and
measurement signals.

B.25.6.3 Auxiliary Equipment, Power Supplies

The only ancillary equipment associated with the IMUTS is a pressure generator
type unit that is used to pu.ge and fill UUTs with a gas during the testing and repair of the
UUTs.
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B.2.5.6.4  Architecture

The IMUTS fits into the “rack and stack™ category. Some of the stimulus and
measurement equipment in the IMUTS is commercial off-the-shelf. The remaining equip-
ment, which includes gimbal calibration and repair-related equipment, is special purpose
gear built by Litton Guidance and Control Systems. All of this equipment is mounted in
the test bench. The special purpose equipment, which was needed to repair and calibrate
inertial measuring units and inertial navigation units, was not available on existing Navy
ATE.

B.25.65 TPS Environment and Support
The operating system software for the IMUTS is the Real Time Operating System
(RTOS) version RTOS.E. It is the proprictary property of Litton Guidance and Control
Systems. RTOS performs the test executive functions and a limited number of basic oper-
ating system software functions.

The station software provides operators with a some what flexible environment
for executing TPSs. The software has the ability to run in “automatic” mode or *semi-auto-
matic” mode, which permits sections of a TPS to be executed rather than the executing the
program end-to-end. In addition, the operator can halt testing at any point in the program.
can repeat tests, and can choose between print options. ’

IMUTS TPSs are developed and maintained using a DEC VAX computer system
and a software development station.

The VAX computer uses the VAX/VMS operating system and hosts a number of
software packages, such as test editor, a compiler for a subset of Fortran, and an ATLAS
compiler.

The software development station is used to duplicate disks and load tapes. A
special program called a “tape loader” is used to transfer software between tapes and disks.

B.2.6 AN/USM-484 Hybrid Test Set (HTS)

B.2.6.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a Harris Corp. H-100 computer with
a number of peripheral devices such as a terminal, keyboard, disk drive, thermal printer,
and CRT. TPSs are written to minimize operator interaction during testing. Normally, the
TPI informs the operator which assets are required to use the TPS and how to start running

B-56




the TPS program. The TPS program then instructs the operator what operator actions are
required to perform proper testing. Operator actions include connecting cables to the UUT,
toggling switches on the UUT, and verifying measurements displayed on HTS assets or on
the UUT.

B.2.6.2 Sensor/Measurement Interfaces

UUT: are connected to HTS stations via IDs. IDs are attached to HTS stations at
the ID panel, which contains hundreds of pins that can be used for stimulus and measure-
ment signals. All HTS TPSs, with the exception of several station self-test programs,
require IDs.

B.2.6.3 Auxiliary Equipment, Power Supplies

Ancillary equipment for the HTS is used to calibrate the HTS and to execute certain
TPSs. For example, roll-up equipment (containing a frequency synthesizer, a synchro/
resolver angle indicator, a true RMS VAC meter, and a meter calibrator) is required to cal-
jbrate the HTS. Certain TPSs require the use of complex electronic equipmen and compo-
nents, such as a high-resolution oscilloscope, in addition to the interface device.

B.2.6.4 Architecture

HTS stations fit into the “rack and stack” category. These stations contain both
commercial off-the-shelf equipment and special purpose equipment, all of which is mount-
ed in racks. The special purpose gear, which includes the digital word generator and the
Manchester unit, was designed to aliow the testing of the digital portions of hybrid circuit
card assemblies.

B.2.6.5 TPS Environment and Support

The HTS operating software is almost identical to that of the MV. The differences
between them are insignificant.

TPSs for the HTS are developed on a PDS using software similar or identical to
the software used to develop MV TPSs.

B.2.7 AN/USM-458C New Electronic Warfare Test Set (NEWTS)

B.2.7.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a computer and its peripheral devices,
such as a terminal, keyboard, removable disk drive, and CRT. TPSs are written to minimize
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operator interaction during testing. Normally, the TPI informs the operator how to set up
and start running the TPS program. The TPS program then instructs the operator what
operator actions are required to perform proper testing. Operator actions include connect-
ing and disconnecting cables to the UUT, toggling switches on the UUT, and verifying mea-
surements displayed by NEWTS assets or the UUT.

B.2.7.2 Sensor/Measurement Interfaces

UUTs: are connected to HT'S stations via imerconnecting boxes (IB). IBs are con-
nected to NEWTS stations via cables that attach to non-military standard connectors. All
NEWTS TPS's require the use of an IB.

B.2.7.3 Architecture

NEWTS stations fit into the “rack and stack” category. These stations contain
approximately 70% COTS equipment and approximately 30% special purpose equipment,
all of which is mounted in racks.

B.2.7.4 TPS Environment and Support

The underlying operating system software on the NEWTS is DOS 3.1. The soft-
ware that runs TPSs is a group of software programs written in the “C” language. TPSs can
be developed and maintained on station or on any IBM-compatible PC with DOS system
software and any text editor. TPSs are written in “C”, in assembly code, or in SCRIPT.
SCRIPT is a language developed by Sanders Associates.

The station software provides operators with some degree of flexibility when run-
ning TPSs. For example, operators have the ability to re-run tests, override test results,
pause testing, start testing at designated entry points, and print test results.Compilers for C
and SCRIPT are used to process TPSs written in code other than assembly language.
Assemblers for 8086, 8088, and 68020 are used to process TPSs written in assembly lan-
guages.

B.2.8 AN/USM-392B Digital Modular Test Set (DMTS)

B.2.8.1 Test Instructions, Standard Procedures

Automatic testing is implemented through a computer and its peripheral devices,
such as a terminal, keyboard, and CRT. Execution of DMTS TPSs require relatively large
numbers of operator interactions. Normally, test program instructions (TPI) inform the
operator how to set up and start running the TPS program. The TPS program then instructs
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the operator what operator actions are required to perform proper testing. Operator actions
include connecting and disconnecting cables to the UUT, toggling switches on the UUT,
and using the probe.

B.2.8.2 Sensor/Measurement Interfaces

UUT: are connected to DMTS stations via IDs. IDs are attached to DMTS stations
at the ID panel, which contains hundreds of pins that can be used for stimulus and measure-
ment signals. All DMTS TPSs, with the exception several station self-test programs,
require IDs.

B.2.8.3 Architecture
The DMTS contains no COTS equipment; all test equipment was special purpose.

B.2.8.4 TPS Environment and Support

The operating system for the DMTS is a software package developed to operate on
8086 processors. It was written in the English Language Programming (ELP) language.
This operating system has relatively limited capabilities. Operators are limited to running
DMTS TPS:s either end-to-end with no pauses or by single step. No other options are avail-
able and test results cannot be printed out.

All DMTS TPSs are digital oriented and were developed with the use of Digital
Automatic Test Program Generators (DATPG). The development work involving DATPGs
was performed on commercial computers such as a DEC VAX. The remaining TPS devel-
opment work was done on the DMTS station using compilers and an editor.

B.2.9 CASS
B.29.1 Mainframe CASS

B.29.1.1 Operating Software

The CASS system is based around DEC’s VMS Version 5.2 operating system. The
CASS software system is composed of three main CSCIs, which are the Station Control
Software, Supoort Software, and Intermediate Maintenance Operations Management The
following is a list of the components contained in the CASS CSCls:

Station Control Software:
» Test Executive

¢ Virtual Instrument Handlers
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« Instrument Personality Interfaces
« Operator Interface
« Automated Technical Information
» Communication Handler
Asset Allocation
General Asset Monitor
Kernal Asset Monitor
Functional Extension Program
« IEEE 488 Translators
* Self Maintenance
Support Software:
o ATLAS Compiler
» IPTESTER
o Test Program Set Development Software

» Test Executive Simulator
Intermediate Maintenance Operations Management:
+ Buitl-In-Test
+ Data Processing
¢ Network
* Post Processing
« Pretest
Station Management

B.29.2 TPS Development Environment

CASS TPS development is done off-line on a VAX with a VMS operating system.
Products have been developed to facilitate this process. The TPS development products

arc:
.

a. TESIM (A G.E. product. It simulates all of CASS's functions except for those

of the Teradyne L200 Series DTU.)

b. DICONS It allows the operator to access and program CASS instruments

directly.)




c. IEEE 716 ATLAS compiler
d. L200 Series compiler (Teradyne)
e. Fortran compiler

This off-line TPS Development Process allows the implementation of another cost
saving measure, the use of Test Integration Facilities (TIF). The 3 three Navy TIFs are
located at Norfolk, VA, Jacksonville, FL, and San Diego, CA. After the TPS developer has
completed his development and debugging (except for TPSs which utilize the L200, which
can only be debugged at the CASS station), he schedules time at the TIF for integration of
his TPS with CASS.

While the use of off-line development reduces the numbers of CASS required, there
are some special cases of TPS development in which it is more cost effective to provide a
CASS to the developer.

B.2.9.3 Ancillary Equipment
a. Pneumatics Function Generator
b. Inertial Navigation System Interface
+ AR 57 Bus
c. Advanced Communication Bus Interface
¢ 2 Asset Controllers
» 1 RS-485 Bus (Manchester/Harpoon Bus)
« 1 FODB (Fiber Optic Data Bus)
« 1 HSDB (High Speed Data Bus) Bus Spec 86EZ00614
d. MS1397 Bus (MIL-STD-1397)
e. Video
f. Miscellaneous
« SOS OTPS
- Holding Fixtures (UUTs)
- Load Sets
B.29.4 Environmental Requirements and Tested Capabilities

The four CASS configurations, Hybrid, RF, CNI, and EO are all required by the
CASS contract to be environmentally tested to modified limits of MIL-T-28800C and MIL-
STD-167.
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To date all configurations have passed environmental testing with the exception of
some isolated assets in rack S5 and the SSMD 1 and 2 assets which will be tested in the
future.

B.2.10  F/A-18 ATS Upgrade and/or Off-load

There are no plans to upgrade any of the existing non-CASS ATS. Several testers
are currently being assessed for their off-load to CASS, with the earliest potential start date
being FY93 for the RSTS. The EOTS and the 1ATS are much earlier in their life cycle than
those being considered for off-load and are currently expected to be utilized into the next
century. The IMUTS I, on the other hand, will not be transitioned to CASS since the weap-
on systems it supports are being replaced by the CAINS 1I in a ime frame that would not
make such a program cost beneficial. The CAINS II has an “O”-to-*“D” maintenance con-
cept in which CASS is the depot ATS.

B.2.10.1 CASS P31 Program

The CASS program has budgeted $11.0 million per year beginning in FY95 for PL
Candidates for technology insertion are identified by the Navy using the System Synthesis
Model (SSM). Part of the CASS Introduction program includes the requirement for each
candidate program to provided SSM data sheets which document specific testing require-
ments. The SSM is an automated tool which compares these testing requirements to the
capabilities of CASS. The technical deficiencies identified in CASS by this process along
with the planned inventory of the technology are used by NAVAIR to set priorities for tech-
nology insertion candidates. Use of this process to plan and program a structured P pro-
gram will enable CASS to support emerging technology and thereby minimize program
risk and the potential for PSE proliferation.

B.2.11 Factory/Depot Use

The total cost of Factory Test Equipment (FTE), as well as the actual items bought,
for the F/A-18 program could not be determined for this study. What was compiled were
the FTE costs of a representative F/A-18 system, the AN/APG-73. From the Engineering
Change Proposal (ECP) to upgrade the AN/APG-65 to the AN/APG-73, a total of $163 mil-
lion (FY91) was paid for FTE. In addition, two hot bench test set C11M/Tester were
bought for $22 million for interim support. Each hot bench included a radar system ($7
million) and a test stand ($4 million).
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B3. A-12

B3.1 A-12 Weapon System Background

The Advanced Tactical Aircraft (ATA), designated the A-12, was designed by the
team of General Dynamics and McDonnell Douglas as a replacement for the A-6 Intruder.
The A-12 mission was a carrier-based, long-range, all-weather strike aircraft which incor-
porated major performance and survivability gains over the A-6. Its crew consisted of a
pilot and a bombardier/navigator.

B3.1.1 Program Objective

The intention of the program was to procure sufficient quantities of aircraft to pro-
vide the Navy with a fully capable carrier-based medium attack strike force. Since a
replacement is under development, exact production figures will not be discussed.

B3.1.2 Program Execution Status

The A-12 contract for the team General Dynamics-McDonnell Douglas was termi-
nated in FY 1991 due to various programmatic difficulties. Milestones (projected and real-
ized) as of the end of the program are presented in Table B-19. This data is provided to
help illustrate the technical currency of CASS.




Table B-19. A-12 Aircraft Development Milestones

First Flight First Quarter 1992
FSD First Quarter 1992
Milestone IIIA (Low Rate Production) Fourth Quarter 1993
Lot 1 Delivery First Quarter 1994
TECHEVAL Start Third Quarter 1994
PCA Fourth Quarter 1994
Lot 2 Delivery Fourth Quarter 1994
RFT ' Second Quarter 1995
TECHEVAL End Third Quarter 1995
OPEVAL Start Third Quarter 1995
10C First Quarter 1996
Milestone IIIB (Full Rate Production) Second Quarter 1996
Lot 4 Delivery Fourth Quarter 1996
LotS Delivery Fourth Quarter 1997
Lot 6 Delivery Fourth Quarter 1998

Avionics ATE-related milestones are depicted in Table B-20.
Table B-20. A-12 ATE Milestones

IATS Development Start First Quarter 1989
CASS Development Start Third Quarter 1990
CASS TPS Development “Full Go Ahead” Second Quarter 1991
IATS and TPS Delivery Second Quarter 1991
Production (IATS) Support Second Quarter 1991
CASS and TPS Delivery Second Quarter 1994
First Navy Site Stand-Up Third Quarter 1994
First CASS Site Stand-Up Fourth Quarter 1994
Production (CASS) Support Third Quarter 1995

B.3.2 A-12 ATS Acquisition and Management

The acquisition manager of the A-12 aircraft was within the Naval Air Systems
Command (NAVAIR), Program Manager, Aircraft (PMA) 235. PMA-235 receives engi-
neering support from the Assistant Program Manager for Systems and Engineering
(APMS&E) or “Class Desk” in AIR-511 and logistic support from the Assistant Program
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Manager for Logistics (APML) in AIR-04. The APML is responsible for ensuring all
aspects of the aircraft are supported, including support equipment. The responsibility for
 this function is delegated to the support equipment division (AIR-552), within which a Sup-
port Equipment Project Officer (SEPO) was specifically assigned to the A-12. The SEPO
plans, programs, budgets, and procures all support equipment required for a given weapon
system, including avionics, engines, airframe, and weapons. (See Figure B-4):

PEO (T)

PMA-235

| I

PMS&E APML
(Engineering) (Logistics)
AIR-552
(Support Eqpt)

Figure B-4. A-12 Acquisition and Management Flow Chart

B.3.2.1 Special Policies or Regulations

The A-12, as all weapon systems within the NAVAIR is subject to the following
policies and regulations specifically established to minimize both the proliferation of pecu-
liar support equipment and the life cycle cost of weapon systems:

a. NAVAIR Instruction 13630.2A, Introducing the Consolidated Automated
Support System to Naval Aviation Maintenance, 22 March 1991.




SECNAV Instruction 3960.6, Department of the Navy Policy and
Responsibility for Test, Measurement, Monitoring, Diagnostic Equipment and
Systems, and Metrology and Calibration (METCAL), 12 October 1990.
MIL-STD-2076 (AS), Unit Under Test Compatibility with Automatic Test
Equipment; General Requirements for, DATE

MIL-STD-2165, Testability Program for Electronic Systems and Equipment,
DATE.

MIL-STD-2084, General Requirements for Maintainability of Avionic and
Electronic Systems and Equipment, DATE.

NAVAIRINST 13630.2A defines policies, procedures and responsibilities for intro-
ducing Consolidated Automated Support System (CASS) to Naval Aviation, while SEC-
NAVINST 3960.6 performs the same function for the Department of the Navy (DON).
These Military Standards are supporting documents which ensure the development of
maintainable systems compatible with CASS.

NAVAIRINST 13630.2A defines the following policy:

a.

Electronic weapon systems/systems are designed for ease of testing and
compatibility with CASS through the application of MIL-STDs (3), (4) and (5);
CASS or CASS-compatible equipment is specified as the factory test
equipment required at a development, manufacturing facility.

CASS is the target system for all intermediate and depot level ATE
requirements.

Waiver approval is required if instances arise where CASS is determined not
to be the optimum ATE support solution.

SECNAVINST 3960.6 applies to all components of the DON responsible for (a)
design, acquisition, operation, and logistic support of weapons platforms, weapon systems,
operational systems, and associated support systems; and (b) design, acquisition, use and
logistic support of test, measurement, calibration, monitoring, diagnostic equipment and
systems. The instruction states that it is DON policy to:

Ensure that diagnostic capabilities, including built-in-test (BIT), for each
level of maintenance are consistent with the operational mission and intend-
ed use of the applicable systems. General purpose test equipment shall be
used where possible. Commercially available test equipment and systems
shall be used if they meet environmental requirements imposed by the op-
erational mission and can be logistically supported. Automatic Test Equip-
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ment (ATE) should be standardized as much as possible. The Consolidated
Automated Support System (CASS) is being developed as the Navy's stan-
dard ATE. Systems acquisition managers (program managers) will study
and determine if and when it is economically practical to transition to
CASS. Until then, they will continue to use their present test equipment. In
the future, use of non-CASS ATE will require Assistant Secretary of the
Navy for Research, Development, and Acquisition ASN (RD&A) approval.
New ATE shall not be acquired if the requirements can be satisfied by
CASS. Acquisition and life cycle costs must be considered during the de-
sign and acquisition process and in performing diagnostic capability trade-
offs. Test Program Set (TPS) development and distribution costs shall be
included in the life cycle cost of ATE for acquisition planning.

B33 A-12 Weapon System and ATS Deployment Concepts

B.33.1 Weapon System Maintenance Concept

The baseline maintenance concept for the A-12 weapon system is to achieve full
organic maintenance capability at the threc levels of maintenance -in accordance with
OPNAVINST 4790.2. Initial planning was directed at achieving the following:

- full organizational (“O”) level and limited Intermediate (“I”) level to the
Weapon Replacement Assembly (WRA) organic maintenance capability
by Operational Evaluation (OPEVAL),

- full “P” level to the Shop Replacement Assembly (SRA) by 10C, and total
organic maintenance capability by the scheduled Navy Support Date
(NSD).

However, an “O” to Depot (“D”) level maintenance concept would be pursued for
justified/proven high reliability equipment/components. For example, repair of selected
high reliability components would be performed at the “D” level, with an “I” level capabil-
ity being pursued/established if analysis of fleet usage data indicates “I"” level repair is nec-
essary to meet and sustain operational/readiness requirements. Those systems or
components demonstrating high reliability coupled with an effective Built-In-Test (BIT)/
fault isolation capability, as applicable, and where sustained supportability/readiness
requirement is achieved, will be retained at the “D” level. This approach/maintenance con-
cept would be directed at minimizing support system cost (i.e., reduction of “I” level ATE
requirement for land-based and shipboard sites) while sustaining operational/readiness
objectives.
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The maintenance concept envisioned for the A-12 was similar to other Navy air-
craft. At the aircraft squadron organizational or “O” level, maintenance personnel remove
and replace weapons replaceable assemblies, also known as WRAs or “black boxes.”
These defective units are then forwarded to the Intermediate or “I”" level of maintenance,
where the WRASs would be tested on ATE that indicate which Shop Replaceable Assembly
(SRA) is defective. The SRA is replaced, then the WRA is re-tested to confirm proper func-
tion, and returned to the supply system. The ATE used initially would have been an AN/
ASM-686 Intermediate Automatic Test Set (LATS) as interim support until the AN/USM-
636V CASS was available (in FY 1995). As interim support, most A-12 avionics testing
on IATS would have been at the “D” Level. The defective SRA (usually a circuit card)
would be forwarded to the depot or “D”