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MIL-T-24309 (SHIPS)
1 September 1967
MILITARY SPECIFICATION
TECHNICAL SUPPORT PLAN
FOR ELECTRONIC EQUIPMENT

1. SCOPE
1.1 Scope.- This specification rcquires the development of

technical support plans for electronic cquipment procurcd by or
for the Naval Ship Systems Command. The plan will be thc basis
for ensuring timely equipment support; thercfore, it shall be
developed concurrent with equipment design.

1.2 Application.~ This specification is applicable to the
acquisition of technical data developed concurrent with thc acqui-
sition of shipboard electromic cquipment during thc resesrch spd
development and production phases. Data requirements applicable
to individual equipemt procurements shall be as specificd in the
contract or purchase order.

2, APPLICABLE DOCUMENTS

2.1 Thec following documcnts, of the issue in cffect on
date of invitation for bids or rcquest for proposal, form a part
of this specification to the extcnt specified herein:

SPECIFICATIONS

MILITARY

MIL-E-16400 Clectronic Equipment, Naval Ship and

Shore: General Specification.
Reliability Requirements for Ship-
board and Ground Electronic Lquipment.

MIL-R-22732

'STANDARDS

MILITARY
MIL-STD-415 - Test Points and Test Facilities for
Electronic Systems and Associatced
Lquipment.
Maintainability Program Rcquircments
(For Systems and Lquipments).
Maintainability Demonstration.

MIL-STD-470
MIL-STD-471

FSC MISC
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MIL-STD-721 - Definitions of Effectiveness Terms for
Reliability, Maintainability, Human
Factors, and Safety.

MIL-STD-756 - Reliability Prediction.

MIL-STD-785 - Requirements for Reliability Program
(For Systems and Equipments).

HANDBOOK

MILITARY
MIL-1IDBK-472 - Maintainability Prediction.

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement func-
tions should be obtained from the procuring activity or as directed
by the contracting officer.)

3. REQUIREMENTS

3.1 General requirements.- A technical support plan shall be
developed by the contractor based on thosc requirements of MIL-E-
16400 which affect the technical support of the equipment, and as
specified herein. The technical support plan shall be provided as
a report to the procuring activity for review and acceptancc, and
shall consist of the following elements:

(a) Maintenance concept.

{b) Plan for maintcnancc.

(c) Reliability design data.

(d) Maintainability design data.

(e) Modular construction design duta.
(f) Test point and test equipment data.

3.2 Detail requirements.

3.2.1 Technical support plan elements. The technical support
plan report shall be divided into sections as specified hcreina{ter.
The appendix is a sample format for preparation of technical support
plan data. The elements of information listed are thc minimun for a
complete plan. When any of thesc are not applicable to the contract
or the data are unavailable, a suitable notation should be wmade.
Additional information may be provided by the addition of subhegding>
within applicable sections, or by the addition of onc or .worc mew
sections,

]
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3.2.1.1 Maintenance concept.- In Section I, thc contractor
shall delineatc the maintenancé concept that will be utilized in
the design and fabrication of the cquipment. This concept shall re-
flect the design philosophy which resulted from the rcliability and
maintainability requiremcnts, and shall be in consonance with the
application of modular design to the equipment and the availability
of test points and test facilitics. The inter-relationship of the
clcments of the support plan shall be cvaluatcd to allow for trade-
offs which will result in a systcm's having optimum effectiveness
and an economical maintcnance concept. Trade-offs which are made
shall be documented in thc technical plan report, and the reasons
for the final version of the equipment shall be dclineated.

3.2.1.2 Plan for maintcnance (PFM).- A plan for maintenance
shall be provided in Section Il of the technical support plan report.
The PFM shall reflect dccisions pertinent to dctailed maintcnance
requirements. Specifically, the following requirements shall be
covered to the extent information is available to the contractor:

(a) Preventive maintenance.

(b)) Logistic support.

(c) Rcpair facilities.

(d) Operator and maintcnance personncl type, number,
and skill 1level.

3.2.1.3 Reliability dcsign data.- Section III of the techni-
cal support plan shall document the results of the reliability pro-
gram activities required by MIL-STD-785 and as specified in the
individual equipment spccification.

3.2.1.3.1 The reliability section shall also include the
following:

(a) Reliability prediction in accordance with MIL-STD-756.

(b) Definition of a [ailure.

(c) Design rcvicw results delincating problem areas and
proposed solutions.

(d) Identification of critical items.

(e) Failure reports, in accordance with MIL-R-22732, with
analysis of the failures.

(f) Reliability demonstration plan.

(g) Reliability demonstration results,

3.2.1.4 Maintainability design data.- Section IV shall docu-
ment the results of the maintainability program tasks required by
MIL-5TD-470 and as specified in the individual equipment specifica-
tion,
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3.2.1.4.1  The maintainability section shall also include the
following:

(&) Maintainability prediction in accordance with MIL-
HDBK-472.

(b) Maintainability demonstration plan in accordance with
MIL-STD-471.

(c) Maintainability dcmonstration results in accordance
with MIL-STD-471.

3.2.1.5 Modular construction design data.- Section V shall
consist of the tollowing, and shall retlect tuc economic limitations
on eclectronic assemblies for nonrepairable design:

(a) A block diagram of thc cquipment to the replaceable
assembly level, indicating any portions of the
equipment not using modular construction or re-
placeable assemblics.

(d) Data for approval of modular and other replaceable
assemblies, enclosures, and interconnecting techni-
ques as required by MIL-E-16400 (Modular construct
tion for equipment).

3.2.1.6 Test and test facilities data.- Section VI shall
consist of the following:

(a) Test point and test facility data in accordance with
MIL-STD-415. The data shall include the contractor's
selection of test points for performance monitoring
and fault isolation.

(b) A list of all portable test sets common and peculiar
required to adjust and service the equipment, 1in
accordance with MIL-E-16400. (Portable test sets).

3.3 Tecchnical support Pl: P11nn1ng_ﬂeet1n£ The meeting required
by MIL-E-16400 (Modular construction for equipmcnt)} on modular
assemblies shall serve to providce for the initial review betwecn
Government representatives and contractor personnel of the overall
concept to bc used in support of the cquipment. In addition, the
mecting shall aiso servc as thc guidance meceting specified by MIL-
STD-415. Unless otherwise agreed to by both Government and con-
tractor, this meeting will be held at the Naval Ship Engineering
Center, Washington. D.C.

)
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3.4 Research and dcvelopment contracts.- The contractor shall
develop a Technical support plan based on his concept of the support
requirements for production modcls of thc cquipment. The plan shall
bc the result of thorough studies conducted when thc dcvelopmental
model (s) are concecived and during design and construction of such
model(s). The plan shall cover the support plan clements for pro-
duction equipment (sce 3.5) to allow for advance procurement plan-
ning, and shall be delivered concurrent with the first deliverable
equipment. (Development model.)

3.5 Production contracts.- The technical support plan shall
be submitted at the following three designated periods:

(a) Upon completion of design and concurrent with initi-
ation of ordering parts.

(b) Concurrent with submission of the first equipment for
quality conformance testing.

(c) Concurrent with delivery of the first production
equipment.

3.5.1 Each submission of the technical support plan report
shall update previously submitted data, as required, and shall
summarize data submitted; data overdue, with reasons for the delay
and expected delivery dates; ang anticipated delays in data sub-
mittals. Approval of technical data elements shall be as provided
by the referenced documents. (See 3.2.1.3, 3.2.1.4, 3.2.1.5 and
3.2.1.6). When data have bcen previously submitted to the procur-
ing activity on any of the elements specificd herein, the technical
support plan shall rcfcrence the applicable covering document which
forwarded the data to the procuring astivity.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection.- Unless otherwisc specified
in the contract or purchasc order, the supplier is rcsponsible for
the performance of all inspection rcquircments as specified herein.
Except as otherwise specified, the supplier may utilize his own
facilities or any commcrcial laboratory acceptable to the Government
The Government rescerves the right to perform any of the inspections
set forth in thc specification where such inspections are decmed
necessary to assure supplics and services conform to prescribed rec-

gquirements.,

) 4.2 Inspection.- The technical support plan report shall be
inspected to Setcrmxne compliance with the requiremecnts of this
specification,
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5. PREPARATION FOR DEL!VERY

§.1 Preparation for delivery shall be in asccordance with
standard commercial practics.

6. NOTES

6.1 Ordering data.- Procurement documents should specify the
following:

(a) Title. number, and date of this specification.
(b} Applicable data elements.

6.2 Definitiens.-

6.2.1 For the purpose of this specification the definitions of
MIL-STD-721 will apply.

6.2.2 Technical support plan.- The technical support plan is
the delincation ot an inEEgrquZ design concept and a plan for
maintenance supported by data that will be used as a basis for
?stablishing levels of repair, provisioning, and other support
actors. )

Preparing activaty:

Navy SH
(Project MISC-N495)

6
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APPENDIX
SAMPLE FORMAT FOR TECHNICAL SUPPORT PLAN REPORT

10. SCOPE

10.1 This appendix describes the type of data required in the
technical support plan report. It is recognized that data will be
developed throughout the contract period and ‘data on all subelcments
will not be available concurrcntly; howcver, all available data shall
be supplied in accordance with the schedule specified.

20, SECTION I - MAINTENANCE CONCEPT

20.1 Section I of thc technical support plan rcport {(Mainte-
nance conceptO Shall provide a brief statement of thc overall con-
cept which will be employed as guidance in the design of the equip-
ment so that it may be easily maintained in the Fleet.

20.2 Section I shall indicate how the concept was developed
from the operational requirements and expectcd maintcnance environ-

ment.

20.3 Section I shall provide information on trade-offs which
were made to assure that thc reliability and maintainability re-
quirements would be achieved.

30. SECTION II - PLAN FOR MAINTENANCE

30.1 Preventive maintenancc.- Section IT of the technical
support plan report (plan for maintcnance) shall provide informa-
tion on cach type of scheduled maintenancc action required. It
shall include, for each action, the requircments for tools; test
equipment, documentation by number and titlec, which indicates the
procedures to follow if the checks are abnormal.

30.2 Logistic support.- Scction II shall provide information
on the types and numbcr of rcpairahle and replaceable items in the
equipment. The number of cach type that will rcquire rcpair or re-
placement each year shall be estimated. It shall also incude re-
commendations for the range and depth of replaceable and rcpairable
assemblies.
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30.3 Repair facilitics.- Section 1] shall recommend a level
of repair for each repairable item of the system with indication
for each level, tools, test equipment, and documentation require-
ments. If the items are not to be repaired at the organizational
level the reasons shall be stated.

30.4 Operator and maintenance personnel.- Section Il shall
provide information on the type, number, and skill level of opera-
tors required for the system. Similar information for maintenance
personnel requirements at each maintenance level shall be included.
Any special training requirements and special training aids or de-
vices shall also be listed.

40. SECTION III - RELIABILITY DESIGN DATA

40.1 Section 111 - reiiability design data shall report the
status of each program element in MIL-STD-785 which is applicable
to the contract.

40.2 Reliability prediction.- The reliability prediction shall
determine the part population of each functional block, determine
stress factor for each part, and assign the applicable failure rate
to each part The reliability for each functional block and the
reliability of the total equipment shall be computed.

40.3 Definition of a failure.- The definition of a failure
shall be based on the reliability model established for the predic-
tion. The relevancy of failures which may occur during system
operation shall be indicated. (This item may be included in the
deminstration plan.)

40.4 Design review.- The program points at which the design
will be revxeweg shall be indicated. The progress of the relia-

bility program with respect to predictions of reliability and the
results of the design review shall be assessed.

40.5 Critical items.- The reliability design data report
(Section IIT) shall provide information on items such as those that
will have a long procurement lead-time, those that can prevent
mission accomplishment, and those that impose high maintenance loads.

40.6 Failure report.- The failure report shall indicate the
cause of failure and the corrective action taken to eliminate the
cause.
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40.7 Rcliability dcmonstration plan.- The reliability demon-
stration plan shall includc cnvironmcntal conditions inposed during
test, number of samplcs, cxpectcd test time, parameters to be
monitored, definition of a failure, and accept-reject criteria.

40.8 Reliability dcmonstration results.- The following in-
formation on the reliability demonstration shall be submitted:

(a) A failurc summary and analysis of each failure.
(1) Symptom and diagnosis action on each failure.
(2) llow the equipment was repaired,
(3) Parts replaced or adjustments madc.
(4) Action taken to prevent recurrence of failure.
(b) Number of equipment failures for each operational
mode.
(c) Analysis of any variation for specified test con-
dition.
(d) Basis for acccpt (or reject) decision.

S0. SECTION IV - MAINTAINABILITY DESIGN DATA

50.1 Section IV - maintainability decsign data shall report the
status of each program task of MIL-STD-470 applicablc to the contract.

50.2 Maintainability prediction.- Thc maintainability predic-
tion shall cstimate quantitatively the maintainability of the
planned design configuration. The failure ratcs from the reliability
prediction for the maintainability prediction shall be used and
Procedure II, Part A of MIL-HDBK-472 shall be followed, unless other-
wise specified in the individual equipment specification.

50.3 Maintainability dcmonstration plan.- The maintainability
dcmonstration plan shall provide the decmonstration plan information
required by MIL-STD-471. Mcthod 3 of MIL-STD-471 shall be used for
the demonstration, unless otherwise specified in the individual

equipment specification.

50.4 Maintainability demonstration results.- The following
aformation on the maintainability demonstration shall be submitted:

(a) Data collectcd.

(b) Factors which influence the data.
(c) Analysis of data.

(d) Results of the demonstration.

(e) Assessment of qualitative factors.
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(f) Deficiencies.
(g) Recommcndation for the following:
(1) To corrcct deficiencies.
(2) For suggested improvcments.
(h) Results of retest (if applicable)

60. SECTION V - MODULAR CONSTRUCTION DESIGN DATA

60.1 In section V, modular construction data shall be reported.

Each block of the diagram indicating function, type of construction
and repairability shall be labeled. Legends shall be used if nec-
essary.

60.2 A test procedure for cach assembly shall be provided
which shall include the following:

(a) Definitions of input and oputput parameters.

(b) Accuracy of measurcments,

(c) Tolcrances for reject or acceptance of the asscmbly.

(d) Input and output impedances.

(e) Loading of the assembly's input and output for test
performance.

(f) Static and dynamic tests.

{g) Powecr requircments.

60.3 A schematic diagram for each assembly shall be provided
showing the following:

(a) Wiring layout,
(b) Power and signal conncctions,
(c) Description of the following:
(1) Connccter.
(2) Test points.
{(3) Parameiers to be measured.

60.4 A complcte engineering drawing for cach assembly shall
be included which shall indicate the following:

(a) Size.

(b) Shape.

(¢} Gencral construction featurcs.

«d} Dimcnsions affecting interchangcability.

60 5 Drawings for any test jig and special test set-ups shall
be provided.

10



~

—— T Downloaded from http://www.everyspec.com

MIL-T-24308 (SHIPS)
APPENDIX

60.6 Drawings on test equipment set-ups shall be provided.

60.7 When required, the use of modular or other replaceable
assemblies not completely repairable aboard ship without special
tools shall be justified. Special tools are defined ‘as those tools
not listed in the Fedecral Supply Catalog (copics of this catalog
may be consulted in the office of the Government Inspector). A
statement of the effects on equipment performance if repairable
assemblies were used shall be included.

60.8 The unit production cost for all assemblies, whether
repairable or not, shall be provided.

60.9 The reliability mean-time-between-failures (MTBF) of
all assemblies shall be computed.

60.10 A data sheet for each nonstandard electronic part shall
be furnished in accordance with MIL-E-16400.

70. SECTION VI - TEST AND TEST FACILITIES DATA

70.1 Each area requiring test points and support equipment
shall be described as part of test and test facilities data. The
following shall be included with each description:

(a) Parameters to be measured.

(b) Required frequency of measurement.

(c) Minimum tolecrances and accuracies necessary for
proper operation. ‘

70.2 Schematic diagrams.- Schematic diagrams of new or un-
usual circults, engineering sketches, or functional block diagrams
which will aid in defining and describing arcas requiring test
points and support equipment shall be provided.

70.3 Unique problems.- Solutions to any unique problem arca
shall be proposed. Thc tunctional requiremcnt of the test and
support equipment, thc proposed device, or the recommecnded technique
needed to perform the measurcment or maintcnance operation shall
be furnished. ‘A statcment as to whether the proposed device is to
be built into the cquipment shall be furnished., Preferred and al-
ternate items shall be indicated if there is more than one test or
support equipment of techniquc available. The following data con-
cerning the proposed dcvice shall be furnished:

11
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(a) ‘Calibration intervals.
(b) Special equipment rcquired for calibration.
(c) Need for frcquent recalibration.

70.4 Nomenclature.- The nomenclature of Military test or
support equipment shall be furnished.

70.5 The name of supplier and catalog number of commercially
available test or support equipment proposed for maintaining the
equipment shall be provided.

70.6 Modifications.- The nature and extent of all modifica-

tions to or changes required for the proposed test or support
equipment shall be indicated.

70.7 Proposed test or support equipment.- A technical de-
scription of propose est or support equipment which must be de-

veloped to maintain the equipment shall be proyided.

70.8 The following information for each test facility re-
commended for devclopment shall be included:

(a) Unigue measurement requirements.
(b) Electrical, mechanical, or electronic operational
characteristics including the following:
(1) Rangcs-frequency, output, voltage or power,
sensitivity, and scale readings.
(2) Accuracy.
(3) Spccial features-significant operational
charactcristics not previously covered herein.
(c) Physical characteristics, including the following:
(1) Limiting weight and volume factors.
(2) Arrangcement and coordination of units.
(3) Provisions for operation in conjuction with other
associated equipment,
(4) Restrictive or significant environment con-
ditions.
(5) Anticipated power supply considerations.
(6) Material requirements.
(7) Special features-significant physical charac-
teristics not previously covered herein.

(d) For nonstandard and spccial tools, the following shall
bc submittcd:
(1) Functional description of and rcquirement for
device.

12
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(2) Physical characteristics including:

(a)
(b)
(c)
(d)
(c)

70.9 Test points.-

Description.

Size and weight.

Type of material.

Magnetic properties.

Spccial properties not previously covered
hercin,

A list of all .proposed test points shall

be providedT The following information for each test point shall be

included:

—_—o Lo
Nt e N o Nt

points.

~— e T e Y Ve Yamn
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N

Paramctcr being monitored or injected in a circuit.
Support cquipment to be employed.

Accessories required-cables, adaptors, terminations.
Special tools or jigs required.

Classification of test points as specified.
Description of functional application of test

Proposed physical location of test point.
Proposed electrical location of test point.

13
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