
UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0827974

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Gov't. agencies and their contractors; 
Export Control; 15 Feb 1968. Other requests shall be referred to Air Force 
Space and Missile Systems Organization, (SMSDI), Los Angeles AFB, CA 
90245

SAMSO LTR, 19 JAN 1972



09365-6003-R0-00 TR-68-S3 

Final Technical Report 

(U) TEST PLANNING 
FOR 

IN-PLACE HARDNESS DEMONSTRATION 

Volume I 

STUDY REPORT SUMMARY 

Air Force Contract F04694-67-C-0134 

Prepared By 
TRW Systems Group 

Redondo Beach, California 

15 February 1968 

Prepared For 
Department of the Air Force 

Headquarters, Space and Missiles Systems Organization 

SMNP-1 
Air Force Systems Command 

Norton Air Force Base, California 



I I III ........I a >1' Eli !t! 1111111111111111111111 :: : i I lii a : i * ' 111 .. i 

This document is subject to special export controls and each transmittal to foreign governments 
or foreign nationals may be made only with prior approval of the Department of the Air Force, 
Headquarters Space and Missile Systems Organization (SMSDI), Los Angeles AFS, California. 

f 

......».ill.. 



UNCLASSIFIED ABSTRACT 

This study has developed a teat program plan tor demonstrating 

the in-place hardness of an advanced ballistic missile weapon 

system. A test requirements analysis methodology was devised, 

utilizing a systems approach, to examine a WS-120A system 

baseline design with respect to a given weapons effects environ¬ 

ment criteria, define the testing required to assure hardness of 

each system element, trade off applicable simulation techniques, 

and recommend a series of test concepts. These concepts were 

then logically combined into efficient and cost-effective in-place 

hardness demonstration test programs for the launch facility 

and launch control facility. 

This report has been divided into five volumes and classified as 

follows: 

Volume I 

Volume II 

Volume III 

Volume IV 

Volume V 

Study Report Summary (Unclassified) 

Methodology (Unclassified) 

Test Requirements Analysis (Secret, RD) 

Test Program Plan (Unclassified) 

Selected LF Subsystems Test Plan (Unclassified) 
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FOREWORD 

(U) This document is the final technical report of the Test Planning for 
In-Place Hardness Demonstration Study submitted to SAMSO/NAFB in 
January 1968. This study was conducted by the Systems Support Group, 
Science and Technology Department of TRW Systems Group, Redondo Beach, 
California, for the Space and Missile Systems Organization, Air Force 
Systems Command, Norton Air Force Base, California, under Contract 
No. F04694-67-C-0134, dated 1 June 1967. 

(U) The study effort covered by this report was initiated in June 1967 
and completed in February 1968. The United States Air Force management 
control for this task was provided by Mr. C. B. Totten, SMNP-1. Technical 
direction was provided by Mr* S. Italia and Mr. C. R« Smith, Weapon Sys* 
terns Division, Aerospace Corporation, San Bernardino Operation. 

(U) Mr. C. K. Stein was TRW Systems Group's project engineer for this 
study and was responsible for attaining its overall objectives. Mr. J. P. 
Bednar (TRW) and Mr. J. Karagozian (consultant) were co-authors of the 
Final Technical Report. 

(U) "Information in this report is embargoed under the Department of 
State International Traffic in Arms Regulations. This report may be 
released to foreign governments by departments or agencies of the U. b. 
Government subject to approval of Space and Missile Systems Organization 
(SMSDI). Los Angeles AFS, California, or higher authority within the 
Department of the Air Force. Private individuals or firms require a 
Department of State export license. " 

(U) This document is subject to special export controls and each transmit¬ 
tal to foreign governments or foreign nationals may be made only with prior 
approval of the Department of the Air Force, Headquarters Space and 
Missile Systems Organization (SMSDI), Los Angeles AFS, California. 

(U) This technical report has been reviewed and is approved. 

Charles B. Totten 
Project Officer 
Resources, Planning and Programming Division 
Directorate of Civil Engineering 
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1. INTRODUCTION 

1.1 PURPOSE 

The purpose of this study is to provide the Air Force with a test 

program plan for demonstrating the in-place hardness of an advanced 

ballistic missile weapon system. 

1.2 SCOPE 

The scope of this study includes the performance of a test require¬ 

ments analysis in which the WS-120A sy stem baseline design and weapons 

effects environment criteria are examined, applicable simulation techni¬ 

ques are identified, and test concepts are recommended. It also includes 

the logical development of the recommended test concepts into a test 

program plan and the preparation of a single test plan for a selected test 

concept. 

1.3 BACKGROUND 

Since 1959, the Air Force has sponsored a series of studies on new 

generation ballistic missile weapon systems capable of surviving the 

effects of a nuclear environment in extreme high overpressure regions. 

The criteria for design were largely developed on the basis of advanced 

analytical techniques, and judgment was obtained from nuclear experi¬ 

mental results. Field test data from underground nuclear tests and high 

explosive simulation tests have been extrapolated where appropriate and 

combined with advanced analytical techniques for the development of 

facility configurations capable of surviving the high overpressure region. 

The AEC/DOD have designed underground nuclear effects tests at 

the Navada test site which have improved the design technology for 

hardened facilities. Predominantly, the directly transmitted shock wave 

environment on hardened tunnel liners was simulated in these tests. How¬ 

ever, some thought has been given to an underground nuclear explosive 

shock tube (NEST) in which both the air induced and directly transmitted 

shock environment together with thermal and nuclear radiation environ¬ 

ment may be simulated on a subscale hardened facility. 
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The Air Force has developed a high explosive simulation technique 

(HEST) which has been used to confirm the design techniques on the 

Minuteman weapon system. Presently, the Air Force Weapons Labora¬ 

tory is developing the direct induced high explosive simulation technique 

(DI-HEST) as a means for design verification tests on new systems. Peak 

pressure, shock wave velocity, impulse, and durations will be tailored 

to match estimates of the nuclear phenomena. DI-HEST, when developed, 

is expected to be used in combination with, HEST to simulate air over¬ 

pressure and ground shock simultaneously. 

The advanced hardened missile system will require in-place 

hardness demonstration tests using simulation techniques. This study 

performed a test requirements analysis and subsequently prepared a. 

test program plan that prescribes the spectrum of testing required to 

ensure hardness of the system. 

1.4 STUDY REPORT CONTENT 

This technical report presents the study material in a logical and 

conveniently usable manner, as follows: 

Volume I: 

Volume H: 

Volume HI: 

Volume IV: 

Volume V: 

Study Report Summary 

Methodology 

Test Requirements Analysis 

Test Program Plan 

Selected LF Subsystems Test Plan. 

The technical tasks specified in the statement of work (SOW) are 

hereby satisfied with the submission of this technical report. Specifically, 

SOW Task 2.0, test concepts task, is accomplished in Volume HI, Test 

Requirements Analysis(TRA), and SOW Task 3.0, test planning task, is 

satisfied by Volume IV, Test Program Plan and Volume V, Selected LF 

Subsystems Test Plan. Volume II, Methodology, is provided in response 

to an informal request by the customer for a description of the methods 

used in the TRA. 
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This volume presents the results of the study in the form of a 

summarized test program plan for the launch facility (LF) and the launch 

control facility (LCF) in Section 3. 0, (Complete method and results are in 

Volumes II, III, and IV.) The test plan for the selected test (Volume V 

of this report) was developed for a specific system, defined by SAM SO/ 

Aerospace and is not one of the system tests recommended from the TRA; 

the selected U subsystem test plan is summarized in Section 4. 

Conclusions are summarized in Section 2. Recommendations for extend¬ 

ing the system approach to hardness demonstration are given in 

Section 5. 
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Z. CONCLUSIONS 

This study program has resulted in two significant conclusions. 

One is that the methodology developed for the study is a good approach, 

with high potential for use in the development of other test plans. The 

second conclusion is that the test program plan developed in this study 

includes some areas of uncertainty that must be recognized and dealt 

with at the appropriate time. 

2.1 METHODOLOGY 

A methodology was developed during the course cl the study to per¬ 

mit the systematic examination of the weapon system elements with 

respect to the weapons effects environment it would experience, the 

identification of test requirements, the tradeoff of simulation techniques, 

and the recommendation of test concepts. This methodology is described 

in detail in Volume II of this report. The test requirements analysis in 

Volume III of the report is the product of the in-place hardness test 

planning task accomplished in accordance with the methodology. 

The TRA results have shown that a systems approach methodology 

can be used effectively in the planning of test programs for complex 

systems. Although the methodology described in Volume II was developed 

for the in-place Hardness Demonstration Test Planning Study, it certainly 

could be used effectively for airborne hardness test planning; and, with 

some modifications, it would be a valuable tool in the preparation of 

system development or system life cycle test program plans. 

2.2 TEST PROGRAM PLAN UNCERTAINTIES 

The test program plan presented as Volume IV of this report is felt 

to be a good, comprehensive treatment of the in-place hardness demonstra¬ 

tion testing problem. It is the product of a unique test requirements 

analysis. The pattern of tests it describes reflects the information that 

was available as inputs to the study. 
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There are, then, uncertainties in the test program plan caused by 

the use in the TRA of : 

a) An assumed, and very general, system configuration 

b) Free field environment data acknowledged to be 
imprecise 

c) Cursory information regarding the characteristics of 
key weapons effects simulation techniques. 

All of the test program plan uncertanities can be resolved by the 

application of more detailed and/or more valid input data to the test 

requirements analysis. The methodology adopted for the TRA was developed 

to be insensitive so that such changes in input data can be introduced with¬ 

out loss of continuity or effectiveness. 

Recommendations for overcoming these uncertainties in the TRA 

input information are included in Section 5. 
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3. SUMMARY OF RESULTS—TEST PROGRAM PLAN 

The results of this study are in the form of a test program plan for 

in-place hardness demonstration of an advanced weapon system. The 

test program plan is described in four parts: 

1) System Description 

2) Teat program flow 

3) Documentation tree 

4) Test phasing schedule. 

The system description identifies the weapons systems analyzed for 

the launch facility (LF) and the launch control facility (LCF) in the test 

requirements analysis. The test program flow identifies the recommended 

test concepts and appropriate test facilities determined from the TRA. 

The documentation tree describes the proposed systematic organization 

and documentation requirements for proper implementation of the test 

program. Finally, the test phasing schedule shows the complete time 

cycle for testing from the facilities definition phase through the facilities 

construction phase. The test program plan for the LF and LCF are given 

in Subsections 3.1 and 3.2. 

The basic premise upon which the in-place hardness demonstration 

test program plan has been developed is that the sum of a series of inter¬ 

related components tests, subsystems tests, systems tests, and total 

facilities tests would constitute a hardness demonstration (reference 

Figure 3-1). It must be emphasized that the hardness demonstration test 

program is the summation of these sequential tests up through each system 

level to the complete facility, and no one test demonstrates hardness 

completely. 

A test requirements analysis (Volume III of this report) was con¬ 

ducted in which tests were considered for all system elements at every 

level of system complexity in a manner that would progressively increase 

confidence in total system hardness. The results of that analysis are 

represented on the test program flow (reference Figure 3-2). 

1 



Figure 3-1. Hardness Demonstration Test Program Composition 
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In-place hardness demonstration tests are considered to be those 

tests that confirm or provide data that increases confidence in the hard¬ 

ness of the system element tested. These tests will normally use proto¬ 

type systems as test articles. However, in some cases a more develop¬ 

mental type of testing (e.g., using subscale models, engineering models) 

may be required. Development testing will be called for only if it is a 

necessary prerequisite to a subsequent demonstration test. Note that 

certain system development tests, when completed successfully, can be 

accepted as hardness demonstration tests. 

The in-place hardness of a system can be demonstrated to some 

degree at every stage of the system development cycle. With careful and 

early planning, a spectrum of testing can be identified that will ensure 

hardness of certain elements very early in the development stage, thus 

providing a strong data base upon which to design (or redesign if necessary) 

interacting system elements. Examination of the total system piece by 

piece will allow the identification of system elements that lend themselves 

to early testing. It will also identify more complex systems that would more 

logically be tested later in the development program. The hardness 

demonstration tests can follow much the same pattern as system develop¬ 

ment tests, that is, systems elements are evaluated in their simplest 

form first; then, as the components are combined, more complex testing 

is conducted. This method provides a test base that accumulates as each 

test is conducted until hardness is ensured. It also provides an inherent 

insensitivity to design changes that in the redesigned components or sub¬ 

systems may be re-evaluated with simple tests; this eliminates having 

to retest a large complex system to ensure hardness. 

3.1 TEST PROGRAM PLAN— LAUNCH FACILITY 

The launch facility configuration shown in Figure 3-3 identifies the 

facility systems considered in the test requirements analysis. The 

systems are defined at four levels, 

Level 1: The complete facility 

Level Z: Major parts of the complete facility 

i 
11 
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Level 3: Major systems 

Level 4: Subsystems with lines leading to the parent 
Level 3 system. 

It identifies system elements that are meaningful or critical to the 

hardness and vulnerability problem. These elements represent either 

the missile and launch essential equipments that are sensitive to an 

attenuated weapons effects environment or the elements that are functional 

in protecting the sensitive system elements from the free field weapons 

effects environment. 

The launch facility test flow {Figure 3.3) was developed as the result 

of a test requirements analysis (as documented in Section 2 of Test 

Requirements Analysis, Volume III of this report) in which LF system 

elements were first identified, the weapons effect input to the element 

established, and consideration given as to whether tests were necessary 

to ensure hardness. Test requirements were then written for each 

element requiring test, and simulation techniques tradeoffs performed 

to establish recommended testing concepts. 

The test concept flow prese ts a progression of recommended tests 

that, if accomplished, will provide increasing measures of confidence in 

system hardness. The flow covers the total spectrum of hardness demon¬ 

stration testing required to ensure in-place hardness of the LF. Beginning 

at the left of the launch facility test concept flow with components and 

combinations of components, and progressing to the right through systems 

and system combinations of increasing degrees of complexity, all com¬ 

ponents, subsystems, and systems are examined. Where testing is 

recommended, simulation techniques have been tradedoff, and appropriate 

test facility recommendations have been shown. 

A feature of the launch facility test program worth noting is that 

the bulk of the testing is done at the component, subsystem, and combined 

subsystem levels in an attempt to ensure hardness of those system ele¬ 

ments to the environments that they will experience. This approach 

simplifies the requirement for testing at the major system or complete 

facility level to the evaluation of system interaction in response to the 

15 



simulated weapons effects environment. The environments considered 

to cause system interaction are direct-induced and air-blast-induced 

ground motion and EMP. It is felt that the ground motion need not be 

simulated in exact magnitude but that the composite characteristics of 

the environment should be produced to a degree that it will shake the 

total system. A high explosive contact surface burst technique is believed 

to produce an acceptable environment. As for EMP, the most meaning¬ 

ful tests are those conducted while the total system is functioning in a 

standard operating mode. The test program plan requires these EMP 

tests to be done with a large Marx generator before and after the system 

interaction ground motion tests. 

The documentation tree (Figure 3-4) contains a block listing of the 

required documentation to systematically control and manage the launch 

facility test program plan. 

The launch facility test program phasing chart (Figure 3-5) pre¬ 

sents a time phasing relationship between the test blocks shown on the 

launch facility test program flow (Figure 3-2). The phasing chart also 

schedules each test block with respect to the weapon system development 

schedule (reference WS-120A Preliminary Technical Development Plan). 

The test scheduling judgments shown on Figure 3-5 are based on normal 

conditions of funding and nominal planning and construction time. The 

basic in-place hardness test planning philosophy of ensuring system 

hardness before it becomes operational is reflected on the phasing chart 

with the major testing being scheduled for completion at about the time 

of the facility critical design review (CDR). 

3$t 

Further evaluation and development is definitely needed to identify the 
most useful test concept for ground motion simulation. 
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3. Z TEST PROGRAM PLAN—LAUNCH CONTROL FACILITY 

The launch control facility (LCF) is identified like the launch 

facility (LF) (see Figure 3-6) with systems at four levels. It should be 

noted that this facility has eight major systems (i.e., Level 2 systems). 

Equipment capsule 

Access shaft 

Personnel capsule 

Intersite cable plant 

HF antenna 

UHF antenna 

MF antenna 

LCF ground system (undefined). 

The first three systems, equipment capsule, access shaft, and 

personnel capsule, have strong structure interaction, and the other 

systems interact with each other through critical cable connections. The 

importance of testing combinations of Level 2 systems lies in the vulnera¬ 

bility of these connection links to differential ground motions resulting 

from the direct and crater induced weapon effects . The LF, by compari¬ 

son, is a more compact system without any Level 2 systems with strong 

structural interaction. The Level 3 and Level 4 systems are similar to 

systems in the LF and consequently similar test concepts will be re¬ 

commended at the lower level subsystems. 

The test program features are similar to those in the LF test 

program plan ; that is, the bulk of the testing is done at the component, 

subsystem, and combined subsystem levels in an attempt to ensure 

hardness of those system elements to the environments that they will 

experience. This approach simplifies the requirement for testing at 

the major system or complete facility level to the evaluation of system 

interaction in response to the simulated weapons effects environment. 

The environments that will cause system interaction are direct induced 

and air blast induced ground motion and EMP. It is felt that the ground 

motion need not be simulated in exact magnitude but that the composite 

characteristics of the environment should be produced to a degree that it 

will shake the total system. It is believed that a high explosive contact 
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surface burst technique will produce an acceptable environment. As for 

EMP, the most meaningful tests are those that are conducted while the 

total system is functioning in a standard operating mode. The test pro¬ 

gram plan requires these EMP tests to be done with a large Marx genera¬ 

tor before and after the system interaction ground motion tests. 

The teat concept flow and documentation tree for the LCF are 

presented in Figures 3-7 and 3-8, respectively. The testing and 

documentation philosophy reflected here is basically the same as that 

presented for the LF system. 

The launch control facility test program phasing chart (Figure 3-9) 

presents a time phasing relationship between the test blocks shown on 

the Launch Control Facility Test Program Flow (Figure 3-7). The 

phasing chart also schedules each test block with respect to the weapon 

system development schedule. The test scheduling judgments shown on 

Figure 3-9 are based on normal conditions of funding and nominal plan¬ 

ning and construction time. 
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4. SELECTED LAUNCH FACILITY SUBSYSTEMS TEST PLAN 

The test plan developed for the selected test is presented as 

Volume V of this report. The test selected by SAMSO/Aerospace was 

not one of the test concepts recommended as a result of the test require¬ 

ments analysis (TRA). It is, however, a test that will fulfill in a timely 

manner a number of test requirements identified by the TRA. 

4.1 BACKGROUND 

To ensure high confidence in the hardness of the dual capability 

facility (DCF), a series of hardness demonstration tests have been 

prescribed by the in-place hardness demonstration test program plan. 

DCF system elements basic to the hardness of the system are those that 

have been identified as critical subsystems. These include the silo 

structural shell, the main closure, MF antenna, antenna feed cable and 

silo penetrations. These subsystems must withstand the air blast and 

ground motion effects associated with a high overpressure environment. 

Because the desired environment may not be produced with nuclear 

devices in the atmosphere, the effects must be simulated. 

The overpressure environment can be adequately simulated with a 

high explosive simulation technique (HEST). Coupled with the over¬ 

pressure pulse, direct induced ground motion effects can be simulated 

to some degree with the direct induced high explosive simulation tech¬ 

nique (DI-HEST). The technique of coincidentally simulating the over¬ 

pressure and the direct induced effects (HEST/DI-HEST) will be used 

for the LF subsystems test. 

4. 2 TEST PLAN SUMMARY 

The purpose of this LF subsystem test plan is to prescribe a test 

program that will provide high confidence in the capability of critical 

launch facility subsystems to withstand the simulated air-blast and 

direct-induced effects of a high overpressure environment. 
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The plan outlines the requirement for the test program, describes 

the LF system elements to be tested, and prescribes test objectives 

and success criteria. It also identifies the controlling test documenta¬ 

tion, specifies test program tasks and designates how and when they will 

be accomplished. 
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5. RECOMMENDATIONS 

During the course of the study it became evident that a number of 

things could be done to alleviate some of the problems associated with 

demonstrating in-place hardness with a high degree of confidence. A 

basic factor in the solution of the problem, tlie test program plan, is 

presented as a result of this study. Three future activities are recom¬ 

mended in the following subsections as logical supplements to this initial 

step in the development of a sound in-place hardness demonstration 

program. These include development of test techniques, test program 

plan updating, and publication of test management and data evaluation 

plans. 

5.1 TEST TECHNIQUE DEVELOPMENT 

The most critical factor affecting confidence in system hardness 

demonstrations, is the validity of the simulation techniques available 

to do the required testing. For purposes of this study, test validity was 

defined in terms of: 

a) The degree to which the simulation technique reproduces 
the desired nuclear weapons effect 

b) The degree to which the test article simulates the 
operational configuration 

c) Past performance record of the test technique. 

In the evaluation of the validity of currently available simulation 

techniques, it was found that the magnitude and characteristics of some 

weapons effects environment inputs to the system elements could not be 

adequately simulated. 

The test concepts recommended in the test requirements analysis 

range from laboratory and in-plant tests that simulate a weapons effects 

environment input to a component or subsystem, to a number of field test 

concepts that simulate an effects environment input to a major system or 

a total facility. Laboratory and in-plant test concepts are state of the art, 

and a good experience record exists for the recommended concepts. 
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However, our experience with field teste is limited, the cost of field tests 

will be high, and the validity of field tests for increasing confidence in 

hardness may be very low. 

The important test techniques considered in the test requirements 

analysis are as follows: 

a) Nuclear underground cavity test (NEST) 

b) High explosive simulation technique (HEST) 

c) Direct induced high explosive simulation technique (DI-HEST) 

d) High explosive contact surface burst 

e) Underground nuclear burst (tamped nuclear) 

f) Underground nuclear tunnel test 

g) EMP by synthetic pulse diagnosis (SPUD) 

h) Blast simulation technique for testing air entrainment 
systems and blast valves. 

These critical test techniques are discussed in Section 4 of 

Volume HI, Test Requirements Analysis. More detailed evaluation and 

development of each of these test techniques is required to increase the 

validity of thi s study to demonstrate hardness for the postulated nuclear 

burst. 

Further development of the current simulation techniques and the 

investigation of new simulation concepts is therefore recommended. 

5.2 TEST PROGRAM PLAN UPDATE 

The in-plaçe hardness demonstration test program plan submitted 

as Volume IV of this report is completely valid only for the weapon system 

configuration and weapons effects environment described in the test 

requirements analysis (Volume HI). It is recommended, therefore, that 

a test program plan update and improvement task be initiated to introduce 

more detailed and up-to-date configuration and weapons effects environ¬ 

ment data into the test requirements analysis. In addition, critical 

simulation techniques should be studied carefully and experiment design 

analysis be performed where possible to determine the optimum use of 

simulation techniques in the test program. 

36 



As the configuration of the system evolves and the physical and 

function characteristics of system elements become more definite, the 

test program plan should be re-evaluated, through the mechanism of the 

test requirements analysis, and updated as necessary to reflect the design 

changes as well as further knowledge about simulation techniques. Like¬ 

wise, should the weapons effects environment criteria change to reflect, 

perhaps, free field environment magnitudes in which there is greater confi¬ 

dence, the test program plan will require re-examination. 

5. 3 TEST PROGRAM MANAGEMENT AND DATA EVALUATION PLANS 

The test program plan presented as Volume IV of this report 

represents a system approach to test planning. It is recommended that 

the implementation of that test program plan and the evaluation of the 

resulting test data follow the same basic philosphy . 

A common failure of test programs is that, even though the plan¬ 

ning may have been diligent and the test documentation complete, manage¬ 

ment of the test program implementation (e.g., the pretest engineering 

and analysis, test conduct) has failed to maintain and support the ori¬ 

ginally planned test concepts. Planned test objectives, success criteria, 

test configurations, and data measurement requirements are misinter¬ 

preted or misplaced so that the once carefully planned sequence of tests 

that were meant to cover a particular spectrum of requirements becomes 

distorted to the point where the validity of the total test program may 

become questionable. 

Another area in which test programs are commonly deficient is in 

the use of the test data. Results of test programs are, more often than 

not, written into reports and promptly forgotten. Too often individual 

tests become ends in themselves. It is desirable in all test programs 

that test data be quickly evaluated and the proper feedback be generated 

to dictate system design refinements and/or retesting where required. 

Though desirable on all test programs, a proper data evaluation and 

feedback loop is mandatory for a test program that has been developed 

with the systems approach. A test program based on the "systems" 

philosophy will inherently include a series or progression of tests that 
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are 'interdependent. That is, certain tests would not be profitable to con¬ 

duct without first having the benefit of the resulting dato from prior tests. 

The two problem outlined above can be effectively eliminated if 

they are first recognized as significant problems, and then the proper 

planning is initiated to avoid the specific pitfalls experienced in past 

programs. This can be done by the preparation, publication, and imple¬ 

mentation of test program management plan and a test data evaluation 

plan. 

The test program management plan would describe the hardness 

demonstration test program lines of authority and responsibility within 

the system development team. It would also include interagency agree¬ 

ments and prescribe modes of operation. 

The test data evaluation plan would provide a charter for the 

hardness test data evaluation group and prescribe the manner in which 

test data will be handled and evaluated. Feedback loops to design and 

test functions will also be specified. 
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