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This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE
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water, potable water, seawater, waste water, diesel fuel, lubricating oil,
contaminated oil, refr1gerants, JP fuels and various other fluids in low

pressure and h1gh pressure tanks.

1.2 (lassification. The types of liquid level indicating equipment
shail be designatec in the following form, as specified (see 6.2):

1C/CN ML CW /AD I D A NNE/P2AK/?RN

iv/Ly 1 2N/ AR Li n YYI[ETIY[ &IV

Rasic tvne Sensingo Annlication Pressure Disnlav Indication

Basic type Sensing Application Pressure Display Indication
technique range range

(see 1.2.1) (see 1.2.2) (see 1.2.3) (see 1.2.4) (see 1.2.5) (see 1.2.6)

1.2.1 Basic type. The basic type for Naval interior communication
continuous output liquid level indicating equipment shall be designated by
"1C/Co"

1.2.2 Sensinc technigue. The sensing technique shall be designated as

follows:

AZ - Admittance/impedance TD - Time domain reflectometry

MF - Magnetic float CA - Capacitive

DP - Differential pressure RT - Resistance tape-type
Doamafsrmaal mammamde {wnmmmomme o Aad lmma added s ame Anladtamme ) amd am.,
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addressed to: Commander, SEA 03R42, Naval Sea Systems Command, 2531
Jefferson Davis Hwy, Arlvngton VA 22242-5160 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) aDDear1nq at
the end of this document or by letter.
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DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.
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1.2.3 Application. The fluid to be measured shall be designated as
follows. The first two-letter designation identifies the fluid to be measured
in the tank. The second two-letter des1gnat10n identifies the liquid or gas
which interfaces with the measured fiuid.

Fluid Liguid or gas

CF - Contaminated fuel

C0 - Contaminated o011

FO - Fuel (diesel fuel,

cargo fuel, gasoline)

FW - Fresh water, potable water,

feed water

HO - Hydraulic oi)

JP - JP-5, JP fuels

LO - Lubricating oil

RF - Refrigerants

SO - Synthetic oil

SW - Seawater

70 - Turbine o1l

W0 - Waste oil

WW - Waste water, sanitary waste AR - Air

CA - Compressed air
CG - Compressed gas
ST - Steam

SW - Seawater

WW - Waste water

1.2.4 Pressire range. The pressure range under which the sensing device
shall operate shall be designated as follows:

AP - Vacuum pressure of 29.5 inches mercury (749 millimeters mercury) to

20 pounds per square inch gauge (ps1q3 (138 kiloPascals (kPa))
inclusive.

VP - Vacuum pressure of 29.5 inches mercury (749 millimeters mercury) to

100 psig (689 kPa) inclusive.

LP - From O psig (0 kPa) to 100 psig (685 kPa) inciusive.

HP - From 101 psig (69€ kPz) to maximum pressure as specified (see §.2).

1.2.5 Display. The display shall be designated as follows

A - Analog
D - Digitai
C - Analog and digital

1.2.6 [Indication range. The indication range shall be designated by
three numbers, separated by a "/". Each number shall represent 2 height in
inches above the bottom of the tank. The first number shall indicate where
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liquid level indication shall begin. The second number shall indicate where
liquid level indication shall end. The third number shall indicate the total

height of the tank.
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specificatiens and standards. The following specifications and
cfandardc fnrm a nart of this document to the extent specified here1n. Unless

issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2).

el e T -
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I
P-D-680 - Dry Cleaning and Degreasing Solve

MILITARY
MIL-C-17/127

Cables, Radio Frequency, Flexible, Coaxial, 50
Ohms , M17/127-RG393

MIL-S-901 - Shock Tests, H.1. (High-Impact); Shipboard
Machinery, Equipment and Systems,

Requirements for.

MIL-C-915 - Cable and Cord, Electrical, for Shipboard Use
General Specification for.

MIL-C-915/8 - C(Cable, Power, Electrical, 600 Volts, For Outdoor
Use Only (Not for Indoor Use) Types DSS, TSS, FSS
and 7SS.

MIL-R-6855 - Rubber, Synthetic, Sheets, Qtrips Molded or
Extruded Shapes, General Specification for.

MIL-F-15160 - Fuses: Instrument, Power, and Telephone

MIL-F-15160/3 - Fuses; Instrument, Power, and Telephone
(Nonindicating), Style FOQ3.

MIL-A-15303 - Audiblie Signals: Alarms, Bells, Buzzers, Horns, and

Sirens, E'Ectronic, hi pbbéfdw

MIL-S-16032 - Switches and Detectors, Shipboard Alarm Systems.
MIL-M-16034 - Meters, Electrical-Indicating (Switchboard and
Portable Types).
MIL-E-17555 - Electronic and Electrical Equipment, Accessories,
and Provisioned Items (Repair Parts): Packaging of.
h

Fuseholders, Extractor Post Type, Blown Fuse

MIL-F-19207/1 A
Indicating, Type FHL10U and FHL10G.

W



MIL-C-24231

STANDARDS

MILITARY
MIL-STD-

MIL-STD-454
MIL-STD-461

MIL- STD 1399
Section 300
MIL-STD-2036

U’—J

2.1.2 OQther Government drawing and publications.
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Adapters, Hull

Connectors, Plugs, Receptacles,
Pressure-Proof,

Inserts, and Hull Insert Plugs,
General Specification for.
Stuffing Tubes, Metal, and Packing Assemblies for
Electric Cables, General Specification for.
Meters, ml}}idnntLerb Di
Mounting (Edgewise Types).

Propulsion and Auxiliary Control Consoles and
Associated Contrel and Instrumentation Eguipment,
Naval Shipboard Use, Basic Design Requ1rements.
Coatings, Powdered Epoxy. (Metric)

Microcircuwts General Specification for.
Insulat1ng Compound Electrical (For Coating

L
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Definitions of and Basic Reguirements for
Enclosures fo ric and Electronic
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1 - Environmenta

Excited).

Standard General Requirements for Electronic
Equipment.

Requirements for the Control of E]ectromagnet1c
Interference Emission and 5uscept1b1!1ty
Electromagnetic Interference Characteristics,

r
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Interface Stan;ard for Shipboard systems,

D.C. Magnetic Field Environment. (Metric)
Interface Standard for Shipboard Systems,
Electric Power, Alternating Current.  (Metric)

General Requirements for Electrical Equipment.

icated, copies of federal and military
ds are available from the Standardization Documents
obbins Avenue, Philadelphia, PA 19111-5094.)

The following other

Government drawing and publications form a part of this document to the extent

specified herein.
the solicitation.

Unless otherwise specified, the issues are those cited in
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DRAWING

NAVAL SEA SYSTEMS COMMAND (NA
NAVSFA R03-2145522 - In

YWY UL UV U T el T vw i

(Application for copies of NAVSEA drawing should be addressed to:
Commander, Portsmouth Naval Shipyard, Naval Engineering Drawing Support
Activity, Code 280.6, Portsmouth, NH 03804-5000.)

PUBLICATION

NAVSEA
S9086-VD-STM-000/CH-631 - Preservation of Ships In Service, Surface
Preparation and Painting.

(Application for copies should be addressed to: Standardization Documents

Order Desk, Bidg 4D, 700 Robbins Avenue, Philadeiphia, PA 19111-5004.)
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of this document to the extent specified herein. Unless otherwise spec1f1 d,
the issues of the documents which are DOD adoptec are those listed in the
issue of the DODISS cited ir the solicitation. Uniess otherwise specified,
the issues of documents not listed in the DODISS are the issues of the
documents cited in the solicitation (see 6.2).

~h

AMEDTINAM CNACTICTVY CNAND TECTTIMA AMR MATCNDTAI C /fAaCTIN
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R 117 - Standard Tec+ othnd nf Ralt Snrav (FAn) Tectina (DNN
-~ - a7 (PR A CRRAV A NN L P ViV o U 1, JFI UJ \l Us} LI i %) 'Ily \U\.ll-l
adopted)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however supersedes applicable laws and
reoulat1ons unless a specific exemption has been obtained.

rst article. When specified (see 6.2), a sample shall be
first articie testing {(see 6.5) in accordance with 4.4.

General requirements. Liquid level indicating equipment shall be in
1ce with the electrical and mechanical design and rnncfrnrf'mn

requ ements of MIL-STD-2036 and as specified hEPEIH.
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3.2.1.1 Recovered materials. Unless otherwise specified herein, all
equipment materia] and articles incorporated in the products covered by this
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3.2.2 Parts. Part selection and usage shall be in accordance with
MIL-STD-2036, except that an elapsed time indicator is not required.

u1d level switches. Ligquid level switches shall be in

3.2.2.2
accordance witl
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3. y solid-state electronics shall be

3.2.2.4 Fuses . Fuses shall be style F03 in accordance with MIL-F-15160
and MIL-F-15160/3. Glass tube fuses shall not be used.

3.2.2.5 Fuseholders. Fuseholaers shall be type FHL10U in accordance

with MIL-F-19207 and MIL-F-1S207/1.
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using look-up tabies in programmabie read only memory (PROM), receiver
se]ect1on and so forth. When used, microprocessors shall be in accordance
with MIL- M 38510, class B and built-in test (BIT) shall be provided in the
Torm of T1rmware reswuwng in the PROM. To assist troubleshoot1ng, BIT shall
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3.2.4 Testability. Testability shall be in accordance with
MIL-STD-2036. No mechanical or electrical disassembly shall be required for
the purpose of obtaining access to test points or adjustments, except for
removal of a cover plate.

3.2.5 Safety. Liguid level indicating equipment shall be in accordance
with the safety requirements of MIL-STD-2036. For JP, CF, CO, WO and FO
applications, the portions of the ligquid level indicating equipment inside the
tank shell be in accordance with the hazardous atmosphere requirements of

MIL-STD-2036.

3.2.6 Input connectors and color code. Electrical power input connector
pin assignments and color code shall be in accordance with MIL-STD-2036.

3.2.7 Thermal design and construction. Thermal design and construction
shall be in accordance with MIL-STD-2036.

3.2.8 Size and weight. Unless otherwise specified (see 6.2), the
maximum height of any individual component shall be 120 inches. Overall shape
and dimensions shall meet requirements for surface ship and submarine
installations in accordance with MIL-STD-2036. Unless otherwise specified
(see 6.2), the maximum weight of any individual component shall be 35 pounds.

3.2.9 Interchangeability. In no case shall parts be physically
interchangeable or reversible unless such parts are also interchangeable or
reversible with regard to function, performance and strength.

3.3 Description. Each liquid level indicating equipment shall consist
of the following components:

One or more sensing devices.

Flexible interconnections, if needed.

Primary indicator panel assembly.

Auxiliary indicator panel assembly, when reauired (see 6.2).
Portable indicator assembly, when required (see 6.2).

D" oo oo
e N e e

Selection and installation of liquid level indicating equipment for Kaval
shipboard applications shall be in accordance with Drawing 803-2145532.

3.4 Construction.

3.4.1 Sensing device. Sensing device material shall be capable of
withstanding exposure to shipboard humidity and salt environment, the
corrosive and pressure effects of the medium whose level is being measured and
the mechanical stresses of shipboard shock and vibration. Sensing device
material shall not corrode nor deteriorate in the intended environment.
Sensing devices installed in seawater shall be fabricated from Inconel 625,
Monel, or 316 stainless steel and then powder epoxy coated. For other

7
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applications the sensing device material shall be fabricated from corrosion
resistant steel (CRES). Other materials may be used, if demonstrated to be
acceptable to Navsea. Toxic materials shall not be used in potable water
applications. Sensing devices shall be easily installed regardless of tank
configuration and structural and other obstructions. Sensing devices may be
combined with flexible interconnections to give coverage of the complete tank
or portion specified. If the sensing device uses a part exposed to tank
contents which moves on a stationary part (for example, float), the clearance
between the moving part and stationary part shall be a minimum of 0.10 inch,
even when epoxy coated (see 3.4.7). Tank penetrations for cables shall be
through stuffing tubes in accordance with MIL-5S-24235 for low pressure
applications. Hull connectors or bulkhead type connectors shall be used in
accordance with MIL-C-24231 for high pressure applications.

3.4.1.1 Sensing device operation. The sensing device shall not use any
part of the tanmk structure as part of the sensing device. The sensing device
operational technique shall be as specified herein (see 1.2.2).

3.4.1.1.1 Admittance and impedance (AZ). Admittance and impedance
sensing technigue shall use the apparent resistance to the current flow of an
alternating current in the sensing device circuit or its reciprocal with
respect to the level of the measured fluid in the tank.

3.4.1.1.2 Magnetic float (MF). Magnetic float sensing technique shall
use a float with embedded magnets to change the circuit status of the sensing
device and produce an electrical signal proportional to the float's position
with respect to the level of the measured fluid in the tank.

3.4.1.1.3 Differential pressure (DP). Differential pressure sensing
technique shall use the pressure difference regardless of the ambient pressure
to change the circuit status of the sensing device and produce an electrical

signal proportional to the level of the measured fluid in the tank.

3.4.1.1.4 Time domain reflectometry (TD). Time domain refiectometry
sensing technique shall use high frequency pulse amplitude and timing
information tc measure reflected energy from the sensing device to determine

the level of the measured fluid in the tank.

3.4.1.1.5 (apacitive (CA). Capacitive sensing technigue shall use the
change in capacitance of the sensing device to produce an electrical signal
proportional to the level of the measured fluid in the tank.

3.4.1.1.6 Resistance tape-type (RT). Resistance tape-type sensing
technique shall use the change in circuit resistance in the sensing device to
produce an electrical signal proportional to the level of the measured fluid

in the tank.
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including tank penetration cables, shall have high pressure pin connections 1in

accordance with MIL-C-24231 on high pressure tank penetrations. Flexible
interconnections shall permit easy repair, replacement, substitution or
bypassing of sensing devices. No interconnection boxes or junction boxes
shall be installed inside of any tank. Flexible interconnections shall be
type I or type Il as specified herein.

2 A 9 3 S B < B N B T U G Tusma 1 £lavshla
d.4.4.1 fype 1 1 IEXILIE lHLCYLUllII!‘.'LLlUI!) lype 1 1ITAIDIT
intarrnannartinne chall hae |cnr‘l an FN CF rn Wwn :nri P an n]irafinnc Fnr
VIILC T LWVIIIc L L TV o SHQa 1 oo “doovu LR Pv, ~t o, wu LZAVARR S FAVENNY } 1 Upp I I Vi
sensing techniques other than TD, the cable shall be shielded, water blocked

cable consisting of watertight primary conductors, insulated with cross-1inked
(XL) modified polyalkene and with an outer layer of XL modified polyvinylidene
fluoride. The primary conductors shall be waterblocked and wrapped with
polyester tape. The shieid shall be tin pliated copper and water biocked and
wrapped with another polyester tape layer. The cable jacket shall be XL
modified ethylene-tetrafluoroethylene copolymer. The final cable formulat
shall meet the physical characteristics (tensile strength elgngatign, bendi
endurance, and so forth) as specified in MIL-C-915. For TD sensing
techniques, the cable shall be FEP jacketed coax cable in accordance with

MIL-C-17/127.

nn
P

3.4.2.2 1Iype 11 fiexible 'nterconnections Type II fiexibie
interconnections shall be used in applications other than FO, CF, CO, W0 and
JP applications. For sensing techniques other than TD, type Il flexible

interconnections shall he of u'laforf'nnhf 'f]py'lng construction in accordance

[ o S VAL LA " " PoMe v VU W

with MIL-C-915 and MIL-C-915/8, type DSS, TSS, FSS and 7SS. The cable outer
jacket shall be butadiene copolymer with an acrylonitrile content of 40 = 10
percent by volume. The final cable formulation shall meet the physical
characteristics (tensile strength, elongation, bending endurance, and so
forth} as specified in MIL-C-915. For TD sensing techniques, the cable shall
be FEP jacketed coax cable in accordance with MiL-C-17/127.

3.4.3 Primary indicetor panel assembly. The primary indicator panel
assembly shall be as small and lightweight as practicable, of sheet metal or
cast aluminum, dripproof construction, and arranged for bulkhead or panel
mounting as specified (see 6.2). Unless otherwise specified (see 6.2), the
primary indicator panel assembly shall provide only a single liguid level
display. The primary indicator shall consist of the following:

{2 Ranilatad nawer cunnly

\\.4, I\\—v L S A yv"‘—l JUPPI

(b} Signal conditioner(s)

(c) When specified (see 6.2), a control circuit to be used for
actudting an external device, such as an alarm or pump, when

o liquid level reaches predetermlned points.

(d) Controls and indicators (see 3.4. 3 4).

(e) Protective shieid, when required (see 6.2)

Vo
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Other functional components and parts not included in the sensing device
assembly shall be contained within the panel enclosure. Where multiple
displays are combined on a single primary panel, there shall be no interaction
between the individual tank liquid level indicating equipment circuits except
a common power supply and operational test device may be utilized.

3.4.3.1 Power supply. The power supply shall be a regulated power
supply and shall be in accordance with MIL-STD-2036.

3.4.3.2 Signal conditioner. The signal conditioner shall provide a
continuous output signal from 0-200 microamperes (padc), 4-20 milliamperes dc
(madc), 0-10 vdc, or 1-5 vdc. The signal conditioner output shall be
uninterrupted from empty to full or over that portion of the tank to be
measured. Unless volumetric accuracy is specified (see 6.2), the output
signal shall be proportional to the actual liguid level height in the tank.
When volumetric accuracy is specified, the output of the signal conditioner
shall be proportional to the actual liquid level volume in the tank and the
contracting activity will furnish the tank capacity curve. Volumetric
accuracy shall not be accomplished by modifications to the indicator dial or

scale,

3.4.3.3 Control circuit. When specified (see 6.2), a control circuit
shall be provided that has two (two high, two low, or one high and one low),
or four (twc high and two low) independently adjustable settings, each of
which controls a 2-pole double throw switching device w1th a contact rating of
1 ampere (inductive) at 115 volts, 60 hertz (Hz).

3.4.3.3.1 C(Control circuit setpoints. The high level control circuit
setpoints shall be adjustable from 50 to 98 percent of the indicated range.
The low level control circuit setpoints shall be adjustable from 2 to 50
percent of the indicated range. Setpoint adjustments shall have restricted
access to eliminate tampering and shall be provided with locking devices to
secure settings. No mechanical or eiectrical disassembly shall be required to
access the control circuit setpoint adjustments except for removal of a cover
plate. A control circuit test means shall be provided to verify the alarm
setpoints and control circuit operation.

3.4.3.4 (Controls and indicators. The following controls and indicators
shall be mounted on the front panel of the primary indicator assembly:

Power-on light (white lens).

Power-on switch.

One or more liquid level displays.

Operational test device.

Fuseholder and blown fuse indicator.

When required, alarm lights (see 6.2).

When required, audible alarm and alarm acknowledge switch (see

6.2).
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3.4.3.5 Protective shield The protective shield, when required, ( ee

6.2) shéi?vbe rlé;ajbtransparent, shatterproof and positioned as “close to the
indicator as possible to protect the indicator from accidental damage. The

protective shield shall not trap moisture and shall be easily removable.

Auxiliary indicator pamel assembly. When required (see 6.2), the
el encnosure shall be as small and iichtweight as practicabie, of
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Danel assemb1v In the event of failure of the aux111arv 1nd1cator Dane]
assemb]y, a device shall be provided on the primary indicator panel assemb1y
to allow isolation of the auxiliary indicator panel assembly. With the
auxiliary indicator panel assembly isolated, the primary indicator panel
assembly shall continue to operate as specified herein.
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porteble indicator assemb] N or
1nd1cator panel assembly (See 3. 4 3) exceot the enclosure

and bulkhead or panel mount1ng provisions are not reguired.
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3.4.6 Mounting. Mounting shall be in accordance with MIL-STD-2036.
ponent mounting devices or brackets shall be supplied with the Tiquid level
icatin '

2.4.7 C(Coating For all
Loating.

S
6.2), the stationary metallic par i
which may come 1in contact with the fluid to be measured exc

interconnections, shall be powder epoxy coated in accordance wi
type II.
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3.5 Detail requirements.

3.5.1 Liquid Jevel display. Liquid level displays shall be 0 to 200 ua,
4 to 20 madc, 0 to 10 vdc, or 1 to 5 vdc; high impact shock resistant; and
watertight or sealed electrical indicating meter types in accordance with one

of the following:

(a) 4-1/2 inches, 250 degrees with nominal scale length meter in
accordance with MIL-M-16034.

(b) Panel mounted, edgewise meter in accordance with MIL-M-24359,

(c) Digital bargraph type panel meter with minimum 4 digit display
and minimum 51 segment (101 segment preferred) analog display.
Light emitting diode type preferred.

(d) Digital panel display with 3-1/2 digits graduated 0 to 100
percent only. Light emitting diode type preferred.

3.5.1.1 Dials. Unless otherwise specified (see 6.2), liquid level
display dials shall be furnished blank, except for minimum and maximum travel
points. The dial shall be readily removable and replaceable from the front of
the liquid level display without disturbing the pointer or other parts of the
liquid level display. The dial surface shall be suitable for marking by an
installing activity after the ligquid level indicating equipment has been
calibrated to & particuiar tank. When graduations are specified, they shall
extend uniformly over the full range of the liquid level display and shall be
multiples of 1, 2, 5, 10, 20, 50, and so forth. Multiples of any other
numbers or fractions are not permitted. The minimum number of graduations per
dial shall be 24 and the maximum number of graduations shall be 200. Dials
shall begin and end with a numbered graduation. Markings such as "0" and "F"
shall not be used. When required (see 6.2), additional information shall be
identified on the dial as specified by the contracting activity. Unless
otherwise specified (see 6.2), dials shall have black letters, numerals and
graduations on a white background. The indicator pointer shall be black.

3.5.1.2 Red illumination. When red illumination is specified (see 6.2),
the primary indicator shall have white letters, numerals and graduations on a
black background and shall contain internal red illumination. The letters,
numerals and graduations shall appear white under ambient white light and red
under ambient and internal red light. The indicator pointer shall be either
red illuminated or silhouetted against the dial. Red illumination shall be in
accordance with MIL-STD-2036. The lighting circuit shall be ungrounded and
shall be energized from a 6-volt supply with separate external terminals.

3.5.1.3 Display visibility. The display shall be clearly visible from a
distance of 3 feet and from a viewing angle of 45 degrees from normal; both
vertically and horizontally.

12
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3.5.3 Audible signals. When audible signals are required for any remote

station (see 6.2), the signals shall be in accordance with MIL-A-15303. The
audibie signal shall be actuated by the signal conditioner output or a control
circuit adjusted to a predetermined level (see 3.4.3.2 and 3.4.3.3).

3

3.6.1 Qperation. During operation (see 4.8.1), equipment performance
shall be as follows:
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Blown fuse indicator shall illuminate when fuse is blown.
When included, the control circuit shall not affect the
accuracy of the overall liquid level indicating equipment.
Any failure in the sensing device, transducer and associated
sens1ng c1rcu1ts or the control circuit shaii resuTt in the

[=3
deact1vated The swwtch1no dev1ce sha]l be activate
the actual liquid level is above the control circuit setpo1nt
and shall be deactivated when the actual liquid level 1is below
the control circuit setpoint.

When provided, the low level control circuit setpoint shall be
the liguid level where the switching device is activated or
deactivated. The switching device shall be activated when
the actual liquid level is below the control circuit setpoint
and shall be deactivated when the actual liguid level is above

the control circuit setpoint.
When provided, alarm lights shall iiluminate only when the
contro? circuit _switching device is activated and shall be

deactivated.
When provided the audible alarm shall sound only when the
associated control circuit switching device is activated. The
audible alarm shall be silenced when either the alarm
acknowledge switch is operated or when the control circuit

switching device is deactivated.

When a control circuit is provided, the control circuit test
means shall verify the alarm setpoint and control circuit
operation.

et
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3.6.2 Accuracy. Accuracy shall be as specified in 3.6.2.1 and 3.6.2.2
(see 4.8.1).

3.6.2.1 Liquid level indicating eguipment accuracy. Liquid level
indicating equipment accuracy shall be as follows:

(a) Unless volumetric accuracy is specified (see 6.2), the liguid
level displays shall indicate the actual liquid level height
in the tank within plus or minus three percent of full

scale. When volumetric accuracy is specified the indicated

Tiguid volume shall be the actual liguid level volume in the

tank within plus or minus three percent of full scale.
(b) Repeatability of the indicators shall be within plus or minus
one percent of full scale at any point on the scale.

3.6.2.2 Control circuit. Accuracy of adjustable control circuit

(a) Hysteresis of dead band - Make and break of the control
function when operated through down and up cvcles shall not
exceed plus or minus three percent including instrument

hysteresis and dead band.
(b) Repeatability of the control point contact shall be within plus

or minus one percent of full scale.

3.6.3 Response time.

3.6.3.1 Indication response time. Liquid level indicating equipment
shall have an indication response time of 0.5 seconds or less for liguid level
(‘hRnnD ratec un tn nne inrh nor cornnd fcae 4 8 2 1) TnAira+inn racnnancao
LR A LI © - CL e ) Ll A T R A TRTNT [l o I A\ VW T ellesbkod Jo» AT rea L suUHi lCDVUIKDC
time is defined as the time difference between when a liquid achieves a
specified level and when the liguid level display indicates that specified

Jevel within the accuracy requirements of 3.6.2. Operation shall be in
accordance with 3.6.1.

3.6.3.2 (Control circuit response time. Control circuit response time
shall be adjustable and shali have a minimum control circuit response time of
0.5 second and a maximum control circuit response time of 20 seconds (see
4.8.2.2). Adjustment of the control circuit response time shall be continuous
or in five steps as follows: 0.5, 2, 5, 10 and 20 seconds. The indication
response time shall be in accordance with 3.6.3.1 regardless of control
circuit response time setting. Control circuit response time is defined as
the time difference between when a liguid reaches a setpoint level and when
the control circuit activates or deactivates the switching device associated
with that setpoint level. Operation and accuracy shall be in accordance with

3.6.1 and 3.6.2.

14



Downloaded from http://www.everyspec.com

MIL-L-23886C(SH)

3.6.4 Insulation resistance. The liquid level indicating equipment
insulation resistance shall be not less than 10 megohms (see 4.8. 3).

Operation and accuracy shall be in accordance with 3.6.1 and 3.6.2 af

e e e = o~

measurement of insuiation resistance.

3.6.5 Specific gravity. For applications where the fluid is FO, CO, WO,
CF or JP, operation and accuracy shall be in accordance with 3.6.1 and 3. 6 2

when subvected to changes in spec1f1c gravity in accordance with the specific
gravity test (see 4.8.4). Manual adjustments shall not be permitted or

required to obtain accuracy.

3.6.6 Fluid conductivity. For applications where water of any type is
present, operation and accuracy shall be in accordance with 3.6.1 and 3.6.2
when the water conductivity is in the range of 3 microsiemens per centimeter
(uS/cm) to 10,000 uS/cm (see 4.8.5). Manual adjustments shall not be

permitted or requ1red to obtain accuracy.

3.6.7 Tank wall proximity. Operation and accuracy shall be in
accordance with 3.6.1 and 3.6.2 when the distance from the sensing device to
the tank walls is reduced (see 4.8.6).

3.6.8 Inclination. Operation and accuracy shall be in accordance with
3.6.1 and 3.6.2 when the .1qu1d leve) 1nd1cat1ng equipment is inclined (see
4.8.7). Differential pressure sensing devices with ranges less than 20 inches
of water may compensate for hydrostatic pressure changes created by the

inclined geometry.

3.6.9 Spike voitage. Operation and accuracy shall be in accordance with
Y E 1 amAd 2 £ D aftnr emiba unltana e annliad (ecan A Q Q)
J.U.1 alll Oo.VU.4 ai LTI DPIKC VUILOyC fo Aappiitd | odTT F.0.0 /.

3.6.10 Accelerated 1ife (endurance). The liguid level indicating
equipment shall withstand the effects of the accelerated life test (see
4.8.9). The temperature range shall be 0 to 60°C except for ST (steam)

applications where the temperature range shall be 0 to 100°C. Performance
L 1] :

parameters shall be operation and accuracy and these parameters shall be in
accordance with 3.6.1 and 3.6.2 throughout the test. After completion of the
test and cleaning, the base metal shall not be visible through the finish, nor

shall there be any evidence of blistering, softening, separation from the base
metal, corrosion or other coating failures. Flexibie interconnections shall
not exhibit any signs of deterioration nor corrosion of connector pins and
housings. Upon completion of the accelerated 1ife tests, operation, accuracy
and response time shall be in accordance with 3.6.1, 3.6.2, and 3.6.3.

3.6.10.1 Power 'supply. The power supply shall be compatible with type I
power input as specified in MIL-STD-1399, section 300 (see 4.8.9 and 4.8.18).
Nominal power input voltage and frequency shall be 115 volts, 60 Hz, single

15
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phase. Changes in input voltage and frequency within plus or minus 5 percent
of nominal shall have no deleterious effect on the power supply. Operation
and accuracy shall be in accordance with 3.6.1 and 3.6.2.

3.6.11 Degree of enclosure. Liguid level indicating equipment to be
installed partially or totally outside the tank shall be dripproof to 45
degrees in accordance with MIL-STD-108. Portable liquid level indicating
equipment shall be watertight in accordance with MIL-STD-108. Operation shall
be in accordance with 3.6.1 and there shall be no accumulation of water within
the enclosure (see 4.8.10).

3.6.12 Salt fog. Liquid level indicating equipment to be installed
partially or totally outside of the tank shall withstand the effects of the
salt fog test (see 4.8.11). After compietion of the test and cleaning, the
base meta! shall not be visible through the finish, nor shall there be any
evidence of blistering, softening, separation from the base metal, corrosion
or other coating failures. Flexible interconnections shall not exhibit any
signs of deterioration nor corrosion of connector pins and housings. The
reference measurement shall meet the requirements of 3.6.1 and 3.6.2

3.6.13 Pressure. Sensing devices which may be exposed to seawater or
the fiuid being measured, compiete with entrance fittings and interconnection
fittings, shall withstand the pressure test (see 4.8.12) without physical or
electrical damage and without any leakage or signs of leakage around any of
the fittings. Flexible interconnections shall show no evidence of liguid
intrusion or evidence of mechanical or electrical damage. The specified

pressure for the test shall be as follows:

(a) AP pressure range sensing devices shall be subjected to 30

pPsig.
(b) VP and LP pressure range sensing devices shall be subjected to
150 psig.
(c) HP pressure range sensing devices shall be subjected to 150
percent of the maximum pressure specified (see 6.2).

Operation and accuracy of all readings shall be in accordance with 3.6.1 and
3.6.2 throughout the test and for the post inspection reference measurement.
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3.6.15 Shock. Liquid level indicating equipment shall conform to grade
class I, type A shock requ1rements of MIL-S-901 (see 4.8.14), and shall
no viuence of mechanical or eiectricai damage or ioosening of parts.
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Operating controls shall not change status and there shall be no transfer of
switch contacts as a result of shock tests. Operation and accuracy shall be

in accordance with 3.6.1 and 3.6.2.

3.6.16 DC maqnetwc field. Unless otherwise specified (see 6.2), 1iquid
level indicating equipment shall meet the 400 Ampere-turns/meter (A/m) DC
magnetic field environment requirement of DOD-STD-1399 Section 070-Part 1 (see
A0 18) Nnarvat+inn and arrurary chall ha in arcrAardanre with 28 1 and R K. 2
TeLed /o UPCIQLIUH Qi Ge\uji aw SHEG T vo P U WUl U S 7Y ) L1 Je W 4 CiIW Je Ve

3.6.17 Electromagnetic interference. Liquid level indicating equipment

shall meet the requirements of MIL-STD-461 for surface ships and submar ines
(see 4.8.16). Operation and accuracy shall be in accordance with 3.6.1 and

3.6.2.

3.6.18 Flexible interconnection. Type I cablies shall resist sweiling
and show nc evidence of liguid intrusion or evidence of mechanical or
electrical damage in accordance with MIL-R-6855, class 1 after immersion
testing in JP-5 (see 4,8.17). Removable flexible interconnections shall meet
the insulation resistance test requirements of 3.6.4 after completion of
immersion testing

3.7 Marking. Unless otherwise specified (see 6.2), designation and
marking shall compiy with the requ1rements as specified in MIL-STD-2036 and
LT ~ Narc | V PN PR ke 17 | S, R Tom b T Thoa eawml.-dmmr mem ) anmd o~
MiL=L=-310. Mdark g Sndll pe permdnenL danu iegioie. e mark inygs ol piastic
or metallic materials shall be made by stamping, engraving, stenciling or
rubber stamping with smudgeproof ink covered with a coat of clear lacquer or
silk screening. Decalcomania or paper labels shall not be used.

jal

the indicator panel.

workmanship shall be in accordance with

3.8 Workmanship. The
requirement 9 of MIL-STD-454 (see 4.6).
4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibilitv for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance
of all inspection requirements (examinations and tests) as specified herein.
Except as otherwise specified in the contract or purchase order, the
contractor may use his own or any other facilities suitable for the

perTormance of the mspecuon reqmrements Spec1heo nerem uniess
Aercammemauad b Fha Movsmmemenaed Tha NAavumen —med emarmeuncr $ha wmsaht A namfavm
Ulisappruvcu U_y tne wovernmn . INe wovernment TresServeés ine i Iyt v pTirurm
any of the inspections set forth in this specification where such inspections
are deemed necessary to ensure supplies and services conform to prescribed
requirements.

—
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4.1.1 Responsibility for compliance. A1l items shall meet all
requirements of sections 3 and 5. The inspection set forth in this
specification shall become a part of the contractor's overall 1nspect1on

system or quality program. The absence of any inspection requ1rements in the
enarsfiratsnn chall and calsiaus [N —..—L..\-.L.... ~f dhan can e P 4

SpPTL I ILal Vil Shali NUuL r1eiieve Lie Lontiracilor Ul Lne YCbPU")lU]|1L_y U1
ensuring that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection,
as oart of the manufacturing operations, is an acceptable practice to

ascertain conformance to requ1rements however this does not authoriz
submission of known defective material, either indicated or actual, nor does
it commit the Government to accept defective material.

4.2 (lassification of inspections. The inspection requirements
specified herein are classified as follows:
(a) First article inspection (see 4.4).
(b) Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unless otherwise specified in the individual
test procedure, performance tests shall be conducted with the liquid level
indicating equipment operating under the following conditions:

(a) Ambient temperature shall be 23 = 1.0°C.

(b} Relative humidity shall be 50 = 5 percent.

(c) Supply voltage shall be 115 volts = 5 percent.

(d) Supp}y fr equenc shall be 60 Hz = 5 percent.

(e) Controls shall be in the neutral or normal position.

(f) Liquid level indicating equipment shall be mounted to simulate
snlpboard installation and to measure the liquid level along
the vertical centerline of the test tank (see 4.3.1).

(g) Liguid leve! indicating equipment shall be configured to
indicate liguid level height over a vertical distance equal to
the normal operating range (height) of the sensing device

{(h) The fluid/gas or f1u1d/wate used shall be the same as the

intended app11cat1on (see 1.2.3), except that ordinary tap
water having a minimum conductivity of 400 uS may be ~
substituted for seawater interface applications. For CF
appiications the fluid used for testing shall be JP-5. For
CO and WO applications, the fluid used for testing shall be

lube o0i) 2190. For CF/AR and CO/AR applications, the fluid
used for testing shall be water having a minimum conductivity
of 400uS with a 3 inch £ 0.25 inch layer of JP-5 for CF/AR and
symbol 2190 iube oil for CO/AR applications.

(i) The fiuid t emperature shall be 25 * 10°C.

4.3.1 TJest tank. Th test tank shall be a carbon steel ‘test tank,
coatea in accordance W

b o N I,

it
taﬁks. The test tank shall be large enough to exercise

1R
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the liquid level indicating equipment through the normal operating range

(height) of the sensing device for tests specified herein.
have a sight glass or similar device with sufficient resolution and accuracy

to determine the accuracy, repeatability, hysteresis and deadband requirements

£ - L N

07 J5.0.<.

4.4 First article

1n<npr?1nn

in production.
specified in table 1.

First article
performed on sample units produced with equipment and procedures normally used
First article tests shall consist of the examination and tests

The tank shall

inspection shall be

TABLE 1. First article inspection.
Examination or test Requirement Examination
or test
nnnnn 1T avaminmatsAan 2 A and 2 L A 7

UCHCIG! CAOIIIIHGLIUII D ailu O. v 2./

Accuracy | 3.6.2 4.8.1

Response time 3.6.3 4.8.2

Insulation resistance 3.6.4 4.8.3

(r\of‘1"1r‘ AvavIty l’ TR K A 8 A

J}.’ L B A I HIGV IL' SeUed T e T

Fluid conductivity &/ 3.6.6 4.8.5

Tank wall proximity 3.6.7 4.8.6

Inclination 3.6.8 4.8.7

Spike voltage 3.6.9 4.8.8

Accelerated life 3.6.10 4.8.9

Enclosure 3.6.11 4.8.10

Cala e S F oy 4N A [} 11

odd il Ug S3.0.1c 4,.0.11

Pressure 3.6.13 4.8.12

Vibration 3.6.14 4.8.13

Shock 3.6.15 4.8.14

NC Manmadsr Eanld 2 &£ 1K A ©Q 3C

UL l'ldl..‘l ICLIC HITCIU J.0.10 9.0.10

Electromagnetic interference | 3.6.17 4.8.16

Tmmore inn 122/ 2 £ 10 A0 17

AT 9 TUII JeUelO “4.0e47/

1/ Tact ha Timatad annlarmraha 1aéy Can annranviata avaminatsnn Ar +acé

A[ ICa 4L nna 1 THHILT U GPPI icav i1 1t v - &< T GPPI UPI 1asse TAQGmMiINIau 1w L2} CCOoL

para graph
/ Order of test not applicable
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(that is, sensing techn1que application, pressure range, display, and
indication range, see 1.2) shall be subjected to first article inspection.

4.4.2 QOrder of inspection. The sample shall be subjected to the
inspections specified in table I and in the order listed.

4.5 Quality conformance inspection. Quality conformance inspection
shall be as specified in table II,
TABLE I1 Quality conformance inspection
Examination or test Reguirement txamination
or test
Group A
General Examination 3.4 and 3.5 4.6
Insulation Resistance 3.6.4 4.8.3
Group B
Accuracy 3.6.2 §.8.1
Supply line voltage and 3.6.10.1 4.8.18
frequency variation
4.5.1 Inspection lot. An inspection jot shail consist of all liquid
level indicating eguipment of each type {that is, sensing technigue,
application, pressure range, display, and indication range) produced under the
same cond1t1ons and offered for inspection at the same time. Sampling and
acceptance for Group A and Group B test1ng shall be as specified (see 6.2).

Failure to conform to the requirements of this specification for any group A
or group B test shall be counted as a defect and the equ1pment shall be
rejected. WwWnen the number of such nonconforming equipment, 1in any sampie,
exceeds the acceptance number for tnat sample, the iot represented by the
sample shall be rejected

4.5.2 Noncompliance. If a sample fails to pass quality conformance
inspections, the manufacturer shall notify the contracting activity and the
cogn1zant 1nspect1on activity of such failure and take corrective action on
tne materiais or processes, or both, as warranted, and on all units of product
an be corrected and which were manuraCturea unoer essent1at|y the same
h] a
I Q
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i
nat nd processes, and which are considered subject to the same failure.

Acceptance and shipment of the product shall be discontinued until corrective
action, acceptable to the contracting activity has been taken. After the

v =% . we o
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corrective action has been taken, aualwtv conformance inspection shall be
repeated. Final acceptance and sh1pment shall be withheld until the quality
conformance inspections have shown that the corrective action was successful.

N
(=]

1 L el ol B U B Tl T 1 LXE/7 4id ITIIITANREE ;] y=y



Downloaded from http://www.everyspec.com

4.6 General examination. Each sample equipment shall be subjected to a
general examination to ascertain that the material, parts, testability, input
connectors and color code, size and weight, accessibility, workmanship,
design, proper cable harness dress, creepage and clearance distances, safety
requ1rements and treatment for prevent1on of corrosion are in conformance with

this specification. The fit of parts shall be observed with particuiar

o faranmsn . dha tmb sl s htlads;, mf ciimbh mamde ne swmae 1ihal., 2; mmme:don
rerercnee Ltu e jnierinanygcab i ity U1 SUulh pdaris a> are 1 IReiy Lo TCQUIUC
replacement during the normal service life of the equipment. Examination
shall also check all controls, adjustments, displays, indicators, liquid leve]
indicating equipment descr1pt1on mounting devices, signal cond1t1oner

operatwon, control circuit (1nc]ud1ng failsafe des1gn), primary indicator
panel assembly, auxiliary indicator panel assembly, portable indicator panel
assembly, protective shield, sensing device design, and maintainability as
applicable (see 3.4, 3.5 and 3.8).

4.7 Reference measurement. When specified in the individua) test, a
reference measurement shall consist of measurements of the indicated level
versus actual tank level. (When volumetric accuracy is reguired (see 6.2),

the actual tank levels and the indicated levels shall be converted to

volumetric levels using the capacity curve supplied by the contracting
activity.) The measurements shall be measured at a minimum of 10 equal
increments pius or minus 1/2 percent of full scaie for both increasing

\upscane) and decreasing (downscale) level (see 6.3). The ligquid level shall
be maintained at each checkpoint for a time sufficient to obtain a stable
measurement but not longer than 30 seconds. Reference measurement accuracy
shall meet the requirements of 3.6.2.1(a). For fluid/water interface liquid
level indicating equipment the following conditions shall apply:

(a) The tank shall be filled over the entire normal operating range

(height) of the sensing device. The tank shall be full of
water, full of the measured fluid or full of some combination
of water and the measured fluid.

(b) The liguid level indicating eguipment shall indicate 0 percent
nf the cencing device'c norma)l noneratina ranne (heinht) whan
A T N -l\.—l.l_! ."5 LS AE B B S - 1IN a7 VV\—I LS "'S 1 uny\- \ll\- lsllhl LA RRA™ B}
the tank is full o ater

(c) The liguid level indicating equipment shall indicate 100
percent of the sensing device's norma!l operating range
(height) when the tank is full of the measured fluid.

(d) The two fluids shall not be agitated in any way to create an

mulisio The two fluids
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8 Tests

4.8.1 Accuracy.
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sensing device shal

between 0 and 100 percent “of the sensin n
(height) for three consecutive cyc]es. Three reference measure ment (
shall then be made in succession. Operation and accuracy shall be in

accordance with 3.6.1 and 3.6.2.
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be raised above then lowered below each detection po1nt three successive
times. The control circuit operation and accuracy shall be in accordance with
3.6.1 and 3.6.2.2 at each control circuit setpoint tested.

A [a | Lo B | [ o | PN S G Y CAa YT o0~ b [ POy &bl PR S |

4.0.1.C.1 rdli=sdie LESL. roriowing wne daccuracy test, ine concrol
circuit fail-safe capability shall be verified by simulating an open circuit
condition in the sensing device and by simulating a loss of power condition.
Operation shall be in accordance with 3.6.1.

4.8.2 Response time tests. The test tank (see 4.3.1) shall be used to
subject the sersing device to changes in liquid level at a constant rate.

Where 1t 1is 1mpract1cal to achieve the f1ill/empty rate spec1f1ed this test
may be perrormeo by s1mu|at1ng the cnange in fiuid Tevel (for exampie, raising

ing the sensing device by means of a pneumatic cylinder) at the same
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4.8.2.1 Indication response time test. This test is applicable to all
liguid level indicating equipment. When an adjustable response time is
prov1ded the liquid level indicating equipment shall be adjusted to its
minimum response time setting. The actual fluid Jevel and the Jlevel indicated

quid level d1spsavs shail be monitored. The test po1nt Teveis shall

by the 11

be 20, 50 and 80 percent of the liguid level indicating equipment's normal
operating range (height). The fluid level shall be increased at a constant
rate of 1 £ 0.01 inch per second through the test points and then decreased at
the _same rate through the test points. The e]apsed time from when fh actua]

equipment indicates the test point level, within the specified accuracy
requirements (see 3.6.3.1), shall be measured both upscale and downscale. The
maximum elapsed time shall be the indication response time. Operation and
performance shall be in accordance with 3.6.3.1.

4.8.2.2 C(Control circuit response time test. This test is applicable
only to liquid level indicating equipment with control circuit(s). When two
high control circuits are provided, one setpoint shall be set at 50 percent
and one at 80 percent of the liquid level indicating equipment's normal
operating range (height). When two Tow control circuits are provided, one

22



Downloaded from http://www.everyspec.com
MIL-L-23886C(SH)

setpoint shall be set at 20 percent and one at 50 percent of the liquid level
indicating equipment's normal operating range (height). When one high and one
low control circuit is provided, their setpoints shall be set at 80 and 20
percent of the liquid level indiceting equipment's normal operating range

(height), respectively.

4.8.2.2.1 Minimum control circuit response time test. The control
circuit shall be adjusted to its minimum response time setting. The fluid
level shall be increased at & constant rate of 1 + 0.0l inch per second
through the test points and then decreased at the same rate through the test
points. The elapsed time from when the actual fluid level reaches a test
point level to when the control circuit activates or deactivates the switching
device associated with that setpoint level shall be measured both upscale and
downscale. The maximum elapsed time shall be the minimum control circuit
response time. Operation and performance shall be in accordance with 3.6.3.2.
This test may be done concurrently with 4.8.2.1.

4.8.2.2.2 Maximum control circuit response time test. The control
circuit shall be adjusted to its maximum response time setting. The fluid
Jevel shall be increased at a constant rate of (.25 = 0.005 inch per second
through the test points and then decreased at the same rate through the test
points. The elapsed time from when the actual fluid level reaches a test
pocint level to wher the control circuit activates or deactivates the switching
device associated with that setpoint level, and the elapsed time from when the
actual fluid level reaches a test point level to when the liquid level
indication equipment indicates the test point level within the specified
accuracy requirements (see 3.6.3.2) shall be measured both upscale and
downscale. The maximum elapsed time between when the actual fluid level
reaches a test point level to when the control circuit activates or
deactivates the switching device associated with that setpoint level shall be
the maximum control circuit response time. The maximum elapsed time between
when the actual fluid level reaches a test point level to when the liquid
level indication equipment indicates the test point level within the specified
accuracy requirements (see 3.6.3.2) shall be the indication response time.
Liguid level indicating eguipment performance shall be in accordance with

3.6.3.2.

4.8.3 Insulation resistance test. The insulation resistance of the
Tiguid level indicating equipment shall be determined by applying 50Vdc
between electrical input and output circuits and between these circuits and
ground. The insulation resistance measurement shall be made immediately after
a 2 minute period of uninterrupted test voltage application. However, if the
indication of insulation resistance meets the specified limit (3.6.4) and is
steady or increasing, the test may be terminated before the end of the 2
minute period. The accuracy (see 4.8.1) test shall be performed after
completion of the insulation resistance measurements. Insulation resistance
and performance shall be in accordance with 3.6.4.

23
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4.8.4 Specific gravity test.

4.8.4.1 Fluid/gas interface test. This test applies only to fluid/gas
interface applications where the fluid is FO, CO, WO, CF or JP. Two accuracy
tests (see 4.8.1) shall be performed, one using water as the test fluid and

the other using an organic fluid with a speC1f1c gravity of 0.86 ¢ 0.02 such
as lube oil. The liquid level indicating equipment shall not be altered,
modified, or manually adjusted during each accuracy test or between the two
accuracy tests. Performance shall be in accordance with 3.6.5.

4.8.4.2 Fluid/water interface test. This test applies only to
fluid/water interface applications where the fluid is FQ, CO, W0, CF or JP.
Two accuracy tests (see 4.8.1) shall be performed, the first u§1no water and

an organic Fluid with a specific qrav*ty of 0.86 + 0.02 such as lube o7l as
the test fluids, and the second using water and another fluid with a specific
0.02 such as kerosene or Stoddard solvent in accordance with

the test fluids. The l1qu1d Tevel 1nd1cat1ng equ1pment
[ racy test
h

0
0

4.8.5 Fluid conductivity test. This test applies only to SW, FiW, WwW,
CO, CF, and WO applications. Three accuracy tests (see 4.8.1) shall be
perTormeo using water with different electrical conductivities for each t
The three test conducti v1t1es shall be 32 pS/cm 500 + 50 uS/cm, and
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Performance shall be in accordance with 3.6.7.
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vertical aiong both the and athwartsh1p es of the tank, for a
total of four positions. Reference measurements (see 4 7) shall be taken in

each of the four inclined positions. The actual 110u1d level shall be
measured at the inclined vertical tank centerline. Performance shall be in

accordance with 3.6.8.
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ampl1tude the voltage waveshape shall correspona with that of the ‘igure for
the Sp1ke voltage (short time transient) waveshape in accordance with
section 300 of MIL-STD-1399. This spike shall be impressed at normal supply
line voltage and frequency while the liquid level indicating equipment s

operating. The accuracy test (see 4.8.1) shall be performed at the conclusion

Ve QL ity e SV EL V2% L

of the test. Performance shall meet the requirements of 3.6.9.

4.8.9 Accelerated 1ife test. Liquid level indicating equipment shall be
subjected to the accelerated life test as spec1f1ed hereln. Throughout the

....a

test, the temperature of the fluid in the test tank shall be within plus or

minus 5°C of the required test chamber temperature. The liguid level in the

tank shall be continuously cycled from empty to full throughout the test. If
ie

the test tank is sealed from the ambient environment, the hum1d1ty inside the
test tank need not meet the test chamber humidity requ1rements Perform a
physical examination of the liquid level indicating equipment upon completion
of the accelerated life test. Appearance, operation, accuracy and response
times shall be in accordance with 3.6.10.

l o

4.8.9.1 Initial test conditions.

(a) Equipment set up in a temperature-controlled chamber at 25 2
5°C and relative hum1d1ty of 90 to 100 percent.

(b) Equipment energized and frequency specified.
(1) Nominal line voltage and frequency specified (see 4.3).
(2) Fully operational for 2 hours.

(c) when equipment internal temperature has stabilized,
performance parameters shall be measured as reference test
data for comparison with subsequent tests.

4.8.9.2 TJemperature conditions.

(a) Reduce chamber temperature, at & uniform rate in not less than

4 hours, to the lowest operating temperature of the range
specified and maintain relative humidity of 90 to 100 percent.

1

1

(b) Maintain chamber temperature at the lowest operating
temnerature of the range for 4 hours.

UL B oMl

Near the end of the 4th hour, measure the performance

parameters.
Increase chamber temperature, at a uniform rate in not less
than 6 hours, to the highest operatlng temperature of the

range specifiec and maintain num1oley at 90 to 100 percent.

———
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o
~

(e) Maintain chamber temperature at the highest operating
temperature of the range specified for 4 hours.

(f) Near the end of the 4th hour, measure the performance
parameters.

(g) Reduce chamber temperature, at a uniform rate in not less than

25
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6 hours, to the lowest operating temperature of the range
spec1f1ed and maintain hum1d1ty at 90 to 100 percent.
Maintain chamber temperature at the lowest operating
temperature of the range specified for 2 hours.

Voltage and freguency cycling conditions.

After completion of the 2-hour low temperature conditioning
period specified in 4.8.9.2(h), decrease the input voltage to
e lowest limit of the equipment voltage tolerance band.

Maintain chamber temperature at the lowest operating
temperature and input voltage at the lowest limit for 1-hour
while equipment continues to operate, then measure performance

parameters.

Return lnput vottage to nomln
frequency to the iower i
to]erance band.

erat re and input frequency at the lowest limit for 1 hour
equipment contwnues to operate then measure performance

parameters.
Return input freguency to nominal value.

Increase temperature to 25 = 5°C and maintain rel
: .LI._- -
LHI>

al value. uecrease input
ot the &

—— Eommnmiinm

q'u"lpmr:l"lt Tequency
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erature at the lowest nnprafmg

emperature a vest
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l"b C

humidity at 90 to 100 percent. Maintain

......

ing at 25 * 5°C and relative humidity at

19 v v...u

u ating
00 percent, decrease 1nout voltage and frequency to the
Jower limits of the equipment voltage and frequency tolerance

bands. Maintain this condition for 1 hour and then measure
performance parameters.

Repeat 4.8.9.3(g) with input voitage at the upper Timit of the
equipment voltage tolerance band and input freguency at the
lower limit of the eguipment freguency tolerance band.

Repeat 4.8.9.3{g) with input voltage and frequency at the
upper limits of the eguipment voltage and freguency tolerance
bands.

Repeat 4.8.9.3(g) with input voltage at the lower limit of the
equipment voltage tolerance band and input frequency at the
upper limit of the equipment freguency tolerance band.

Repeat uniform temperature rise test of 4.8.9. Z(d)

Measure per‘rormance parameters at the end of the uniform
_ 0O 0 2L\
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parameters.

(o) Maintain input frequency at the upper limit of the equipment
frequency tolerance band but decrease 1nput voltage to the
lower Timit OT tne equipment voltage tonerance band.

— g P P S P SN oo o wn

condition and measure performance
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parameters.

Reduce temperature to 25 ¢ 5°C and maintain relative humidity
at 90 to 100 percent. Maintain this condition for 2 hours.
Repeat temperature age and frequency CyCI1ng tests of
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percent ‘for not less than 10 cycles.

(w) Reduce chamber temperature, at & uniform rate in not less than
6 hours, reduce relative humidity to 45 to 55 percent and
return temperature, voltage and frequency to nominal vaiues

= L2
specified in 4.8.9.
(x) Operate for 2 hours at this condition and perform accuracy
(see 4.8.1) and response time (see 4.B.2) tests.

4.8.10 Enclosure test. Components of the liguid level indicating
equipment to be instalied partially or totally outside the tank shall be
subqe;?ed‘tq.the drip test (45 degrees) in accordance with MIL-STD-108. The

portable indicator assembiy shall be subjected to the watertight test in
i AL AT CTR 1n0 Thic et e ndk abkall P d s amAd Ameds b
atcoruance witil mMIL-DIU-1UO. e equipment sSrfiaill be Upcraling anu cmply Lv
full level cycles shall be simulated so that failure of the indicator can
readily be detected. Performance shall be in accordance with 3.6.11.

4.8.11 Salt fog test. Components of the liquid level indicating
equipment to be installed part1a11y or totally outside the tank shall be
subjected to the salt fog test in accordance with ASTM B117. The test shall

be conducted for a duratior of 96 hours. The salt solution shall consist of a
511 percent concentration (T1ve parts by weight of salt in 95 part by weight
- 2o e oo The lldmedad 1o ol todlaomechddcm cmcicdmeeemd obhall hae mbhuecsmally, avamasmad
Ol WdLCY.} e 1iguiru eve | lﬂU1LdLlﬂg eguipment >niatl DT pnys>itd ity TAaamincu
and a reference measurement (see 4.7) shall be performed after the conclusion
of this test. Performance and physical examination results shall be in
accordance with 3.6.12.

4.8.12 Pressure test. The components of the liquid level indicating
equipment, including flexible interconnections, subject to immersion in the
measured fluid shall be installed in a pressure vessel to simulate actual tank
installation so that all parts of the components, especially connections and

(o 2o
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fittings, are submerged and remain submerged except when test conditions state
otherwise. Prior to testing, the pressure vessel with the liquid level
indicating equipment installed shall be filled and allowed to soak for 1 hour
at atmospheric pressure. Except for the AP pressure range, the rate of

pressure change shail not be less than 10 pounds per square inch per second.
For the AP pressure range, the rate of pressiure change shall not be less than
S pounds per square inch per secend.

4.8.12.1 Pressure test procedure. The pressure test shall consist of
three successive fill and empty cycles. The pressure vessel shall be filled
in 10 egual increments through the sensing device's normal operating range
(ne1gnt) at atmospher1c pressure and level readings taken at each increment.
The specified pressure (see 3.6.13) shall then be appiied and heid for 1 hour.

While maintaining the specified pressure with compressed gas, the pressure
vessel shall be emptied in 10 eguel increments and level readings shall be
taken at each increment. The pressure shall then be reduced to atmospheric
for 10 minutes and the cvcle repeated twice. During the third pressure cycle
an insulation resistance measurement shall be made on the sensing device at

both the specified pressure and at atmospheric pressure.

pectlon. Upon compietion the sensing device
_pressure vessel and c1sassemnveu to the maximum
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a reference measurement (see 4. 7) taken Performance and physic

level indicating equipment shall be
at1on ot MlL STD- 167 1. Components of
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str eratio e U o
be enerc1zed in the normg1 manne' At the conclu sior of the t
any adjustments, accuracy shall be measured (see 4.8.1) Li
indicating equipment shall be physically examined for evidence of mechanical
or electrical damage or loosening of parts. Performance and physical
appearance shail be in accordance with 3.6.14.
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enera1zed in the normai manner. Components of the liguid
equ1pment including sensing devices shall be mounted to s1mu]ate sh1oboard
installation in an empty tank and shall not be restricted from norma!
operation and movement. If individual components of the liquid level
1nd1cat1ng equ1pment must be shock tested separately because of size or
weight, the compiete Tiquid Tevel indicating equipment shall be connected
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together (electrically and mprhan1ra]]v) as designed, energized and the output
and control circuit s1gnals monitored dur1ng the test. At the conclusion of
the test and prior to any adjustments, the accuracy shall be measured as
specified in 4.8.1. The liquid level indicating equipment shall be physically
examined for evidence of mechanical or electrical damage or loosening of

parts. Performance and physical appearance shall be in accordance with
3.6.15.

4.8.15 DC magnetic field. Liguid level indicating eguipment shall meet
the performance requirements of 3.6.16 when tested in accordance with
DOD-STD-1399 Section 070 - Part 1. Unless otherwise specified (see 6.2), the
magnetic field strength shall be 400 A/m.

4.8.16 Ele tromaqnetic interference tests. EMI tests shail be in
A ,.:¢L. ..... S MT!I _CTN_ACH Hemon mammenladsnn ~Ff
aClur uanie witLll L”C LC)L UELHUUD prLIIICU 11 FilL=o1 =20, Upun Lulp icL tun Ui
the EMI tests an accuracy test (see 4.8.1) shall be performed. Performance
shall be in accordance with 3.6.17. .

4.8.17 Flexible interconnection immersion test. When intended for use
in tanks containing CF, CO, WO, FO or JP type fuels, flexible interconnections
shall be submerged in JP-5 for a continuous period of 45 days. The test fluid

temperature shall be maintained at 25 = 10°C. Removabie flexible

AAAAAAAAAA dimmer mman; bha dacrdad idi o mcemiiladad chcmbhancmAd et Tl TaddAn T
IHLCILUHHCLLIUH) muy pe Lesieu wililh a >HHU 1alcu >ifipuvard risitaitat ion us iy
toct fivtiuroc +n ranlara cancinn Aavirac Af+tar ~ramnlatinn nf immarcinn

Lo u PlALMI Lo (S V) Ibylub& DLIlDIlIB MUY TGO, nit votr LUIIIPIULIU” wi 1TnEIrG 1 o 1wt
testing, the flexible interconnection shall undergo a physical examination and

insulation resistance test (see 4.8.3). Physical examination results and
performance shall be in accordance with 3.6.18.

4.8.18 Supply line voltage and freguency variation Liquid level

indicating eq ,
—_—d md o~ ”-1¢~--- mm A Lo o f oo ™ £ 1N 1\ i 1. . . R R S
Staie UlLdbe arnu lTCqUC”LICb {>ee J.D.lU.l). tie IIQUIU ICVCI l"UlLdLllg
aniinmant chall vramain at+ aarh ~rAnfinnvratasnn far 18 minatne A rafaranra
b\{ulyll\—llb S04 1 Fema n QL CU\_H A\ VAR IHUIUL Tvit VA 4 W imiitucLe o m LI S B W B S ) | W
measurement (see 4.7) shall be performed before and after each transition.
Performance shall be in accordance with 3.6.10.1

4.9 Inspection of packaging. Sample packages and packs, and the
1nspection oT the preservation pack1ng and mark1ng for sh1pment stowage, and
storage shail be in accordance with the reguirements of section 5 and the

documents specified therein.

5. PACKAGING

(The packaging requirements specified herein apply only for direct
Government acquisition. For the extent of applicability of the packaging
requirements of referenced documents listed in section 2, see 6 7.)
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[S NNTEC
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(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. Liquid level indicating equipment will be used to
indicate either the level, weight or the volume of the liguids in 6.1.1 on
board Navy ships under the conditions of 6.1.2

(a) Seawater and air interface (SW/AR).

Seawater and compressed air interface (SW/CA). _
Fresh water (potable water) and air interface (FW/AR).
Fresh water (potable water) and steam interface (FW/ST).
Fresh water and compressed air interface (FW/CA).

LJ -
Waste water and air interface (WW/AR).

Waste water and compressed air interface (WW/CA).

Lk oSy Vhen Lt

Fuel (diesel) and air interface (FO/AR).

Fuel and seawater interface (FO/SW).

Gasoline and seawater interface (FQ/SW).
Gasoline and compressed gas 1nterface (FO/CG).
JP 1ueo ano air interface \JP/HK}

[ in Lt
UV IUCI UHU DCGWGLUY IHLCIIGLC \ur

J

/ 14}
Lubricating oil and air interface ( O/AR)
Contaminated oil and air interface (CO/AR).
Contaminated o0i1 and seawater interface (CO/SW).
Contaminated oil and waste water interface (CO/Ww).
Refrigerant and air interface (RF/AR).
Refrigerant and compressed gas interface (RF/CG).

~——

S
L

......

Wwaste oil and air interface (HU/AR)

N M Nt N S e N N e N N e M M S e e e e e e M e N e’ e N N’

Y

q
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u) Waste oil and seawater interface {W0/SW).

v) Waste o0il and waste water interface (WO/WW)

w) Syntnetic oil and air interface (SO/AR).

x) Hydraulic oil and air interface (HO/AR).

y) Hydraulic oil and compressed gas interface (HO/CG).

z) Hydraulic oil and compressed air interface (HO/CA).
(aa) Contaminated fuel and air interface (CF/AR).
(bb Contaminated fuel and waste water interface (CF/WW).
{cc Jurbine oil and air interface (TO/AR).

6. 1 2 Intended conditions. The I1au1d level 1nd1cat1no eouloment will

) H.I. shock.

(b) Vibration.

{(c) Hydrostatic pressure.

(d) Immersion in any of the liquids (or gases) specified.

UM
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(e) Temperature varlatxons in the |1qu1ds (or gases) from 0 to 60

degrees Celsius (°C) (0 to 100°C for steam appliications).
(f) Surging and turbulence of liquids due to rapid filling and

Avainina aAf +anke

ContamiSant buildup, marine growth, biological growth,
deposits and other fouling that may occur in shipboard tanks.
Sloshing of fluid in the tank caused by ship's rolling up to
45° (60° for submarines) and pitching up to 30°(45° for

submarines).
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6.2 Acquisition requirements. Acquisition documents must specify the
following:

Title, number and date of the specification.

Issue of DODISS to be cited in the solicitation, and if

required, the specific issue of individual documents

referenced (see 2.1.1 and 2.2).

(c) Basic type, sensing technique, app?ication, pressure range,
dispiay, and indication range \see 1.2).

(d) if pressure raiigc is HP, the max
and 3.6.13).

(e) When first article is reguired (see 3.1, 6.5).

(f) If the maximum height of any individual component is other than

100 inches or maximum weight of any individual component is other

than 35 pounds (see 3.2.8).

(
(

U' ]
N N

(g) If auxiliary indicator panel assembly is requ1red Either panel
or bulkhead mounting, and what is reguired in addition to a
Tinmiiid louel Aienlav feon 2 2 and T 4 A4)
||qu|u revie i UlDVlU_' \DE-\— e g .)-“c"/o

(h) If portable indicator assembly is reguired (see 3.3 and 3.4.5).

(i) If panel or bulkhead mounting or more than one 11qu1d level

display is required for the primary indicator panel assembly (see
3.4.3).

(j) If a control circuit is required and whether settings are to be
two high, two low, one high and one Tow, or two high and two iow

(see 3.4.3 a . .3.3).

(k) If a protective shield is reguired for primary or auxiliary
assemblies (see 2.4.3, 3.4.3.5, and 6.6).

(1) If volumetric accuracy is reauired (see 3.4.2.2, 3.6.2.1, 4.7,
and 6.7).

(m) If alarm lights are required on primary indicator panel (see
3.4.3.4).

(n} If audible alarm and alarm acknowliedge switch are required on
primary indicator pane) {see 3.4.3.4).

(o) If epoxy coating is required (see 3.4.7).

(p) If special purpose equipment is not to be provided (see 3.4.8).

(a} 1f indicator dial is not to be furnished blank or if additional
information is to be identified on the dial or if dials are to

have other than black letters, numerals and graduations on a

31
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white background (see 3.5.1.1 and 6.8).

(r) If red illumination is required for liquid level display (see
3.5.1.2).

(s) If audible signals are required for any remote station (see
3.5.3). _ . o

{(t) 1If DC magnetic fieid strength requirement is other than 400 A/m
(see 3.6.16, 4.8.15 and 6.9).

() 1¥ Aocsnratasmn and markbanA se +n ha Athar $harm +had cnnrsfand sn

\u PO UTO 1yhiatL tvii anu mai A iy 12 LU UT ULIITH Lirall Lnat SpTl il 1Ty (R 2
MIL-STD-2036 and MIL-C-Q15 (see 3.7).

(v) Sampling and acceptance numbers for group A and group B testing
(see 4.5.1 and 6.10).

(w) If the inclination angle is other than 45 degrees (see 4.8.7 and
6.11). ) o

(x) Packaging required (see 5.1).

6.3 Consideration of data reguirements. The following data requirements
chould he rancidoarad whon thicg cnnrif\r:‘finn ic annliad An a rAantrart Tha
EARACAY IR RS M CWilo TUW W\ LA AR B} LN R e J’J‘.—\— Tl 1w v 1wt o UF'J TICA VA A} < wWwitLl aQu L. rnc
applicable Data Item Descriptions (DIDs) should be reviewed in conjunction
with the specific acquisition to ensure that only essential data are

requested/provided and that the DIDs are tailored tc reflect the requirements
of the specific acquisition. To ensure correct contractual application of the
data requiremen*s, a Contract Data Requirements List (DD Form 1423) must be

prepared toc obtain the data, except where DOD FAR Suppiement 27.475-1 exempts
the reguirement for a DD Form 1423,
Reference paragraph DID number DID title Option
3.6.14, 4.8.13 UDI-23762 Report, vibration MIL-STD-167-1
testing
3.6.15, 4.8.14 DI-ENVR-80708 Shock test report MIL-S-901
3.3, 3.4 DI-DRPR-80€51 Engineering Drawings = -----
4.1 DI-QCIC-81110 Inspection and test = -----
plan
4.7 Di-NDTi-8080% Test/inspection = «-ee-
reports

The above DIDs were those cleared as of the date of this specification. The
current issue of DOD 5010.12-L, Acquisition Management Systems and Data
Requirements Control List (AMSDL), must be researched to ensure that only
current, cleared DIDs are cited on the DD Form 1423.

6.4 Technical manuals. The requ1rement for technical manuals should be
rancadavrad whan +haie enari€firatinn 30 annlia A A;m o Amndumand T doacmbomlaa 1
LUIID TUTTICTU WIICH LiTi> SpTlir iLatiun is uppllcu Ul a cLvulitractu. 11 LCL"IIILG!
manuals are required, military specifications and standards that have been

cleared and listed in DOD 5010.12-L, Acaquisition Management Systems and Data
Requirements Control List (AMSDL) must be listed on a separate Contract Data

BMYT a T e 780 70 1IMYT 1 o 1T YVIN® 1 . PIIA L L MYT WUBDOTWe TV e emsme s 2B rere S UV
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contract. The technical manuals must be acquired under separate contract 1ine
item in the contract.

6.5 First Article. When first article inspection is required (see 6.2),
the contracting officer should provide specific guidance to offerors whether
the item(s) should be a preproduct1on samp]e a first article sample, a first

'
production item, a sampie seljected from the first production items, & standard
...... item t_-_ bhn memmbmambmnle miismemant snuantary (eas 2 1) and +he
prUUULLlUH TLEI 7100 LT cunitiaCiur > Luihirchl 1iaychiuiy \oTT Je.1 ), GIiu viie
number of items to be tested as cnecified 1n 4 4 The contracting nfficer

1 Fewiiio [V [V LLe I v o Dl AL A LN Ve Voo T WAl W W v vv-—.
should also include specific instructions in acquisition documents regarding

arrangements for examinations, approval of first article test results, and
dwspos1t1on of first articles. Invitations for bids should provide that the
Government reserves the right to waive the reguirement for samples for first
article inspection to those bidders offering a product which has been

prev1ous1y acqu1red or tested by the Government, and that bidders offering
such products, who wish to rely on such production or test, wmust furnish
avindoanre with +ha hid +hat nrinr GAusrnmant annrnuval ¢ nrocont Iy annranriate

uciIiec LANE IR S ) “ric | VI BV} iU L Hl U VYL el UPPDVYUI L) Pl\-.’\_ll\.l] Uppr v Lo I VL
for the pending contract. Bidders should not submit alternate bids unless
specifically requested to do so in the solicitation.

6.6 Protective shield. A protective shield (see 6.2) should be_required
when the indicator panel is to be located in & hazardous location such as
machinery spaces, pump rooms, shaft alleys, high traffic areas, and so forth.

A 7 Valimoatrar ArUIVACY on unlumotrir arcirarvy ic cnerified (see
Ve / VO TUIMIC L § o LUl UL Y LAARASS B} YO Wi LI LS Ui u\—-’ 1 T Ve e \ o~
6.2), the contracting activity must furnish the tank capacity curve(s).

6.8 Additional dial marking. Consideration should be given to requiring
additional information on the dieal (see 6. 2) such as: tank number; tank
contentS' total tank capacity; alarm setpoints (to be markec in rec),

_— P S S

suction, fiil >U|pp|ng,, plpc>, if within the operating

6.9 Magnetic field strength. A DC magnetic field requirement (see 6.2)
greater than 400 A/m should be considered for liquid level indicating
equipment for installation on ships which contain degaussing or mine
neutralization equipment, and liguid level indicating equipment which 1is

located near magnetic field generating equipment such as electrical power
cabies, generators, motors, welding circuits or electrical power switchboards
and rAantrAal o snmante in arm~Aandanca widh MY _CTN_ 202K and NOAN_CTN_1 p{o]0]

aiu LunLi vi CHUIVIIICIIL) o allLuvl uaiiLtT Wl Lil TMiLTOIvTLUJIUVU QiHiIu VUV T OIVT dAJdTo
section 070,

6.10 Samplina. To determine conformance with this specification, the
following sampling requirements are recommended. A random sample from each
lot in accordancé with table III should be subjected to the inspections

specified in table II.

W
W

] [} ey 1] — e AT DL I Y



Downloaded from http://www.everyspec.com

MIL-L-23886C(SH)
TABLE III. Sampling for group A and B inspections. :
Number of nonconforming equipment
Number of indicating .

eguipment in inspection iot| Sample size jAcceptance number|Rejection number
Group A

7 and under AT - -

8 to 15 7 0 1

16 to 40 10 0 1

41 to 110 15 0 1

111 to 300 25 1 2

301 to 500 35 1 2

501 and over 50 2 3
Group B

3 and under Al - -

4 to 15 3 0 1

16 to 40 5 0 1

41 to 110 7 0 1

111 to 300 10 0 1

301 to 500 15 1 2

501 and over 25 l

6.11 Inclination angle. The inclination angle (see €.2) should be
increased to 60 degrees for submarine equipment.
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6.12.1 Spare parts. When ordering spare parts or repair parts for the
equipment covered by th1s specification, the contract should state that such
spare parts and repa1r parts shoulc meet the same requirements and quality
assurance prov1s1ons as the parts used 1n the manufacture of the equ1pment
raCKagiﬁg for such parts shouid aiso be specified. C(Contractor's parts that
are intended to function with parts of ancther manufacturer should be tested

as a complete liquid level indicating equipment with the other manufacturer's
parts in order to determine compliance with this specification. The
contractor should be resoons1b]e for providing parts from other manufacturers

1\ |
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6.13 Sub-contracted material and parts. The packaging requirements of
referenced documents listed in section 2 do not apply when material and parts
are acquired by the contractor for incorporation into the equipment and iose
their separate identity when the equipment is shipped.

6.14 Subject term (key word) listing.

Level 1indicator
Liquid level
Response time
Sensing device
Tank levei

in

to

6.15 Changes from previous issue. Marginal notations are not u

s
this revision to identify changes with respect to the previous issue d
the extensiveness of the changes.

ed
ue

Preparing activity:
Navy - SH
(Project 6680-N203)

35



Downloaded from http://www.everyspec.com

MIL-L-23886C(SH)
APPENDIX

Engineering Drawings Technical Content Requirements

10.  SCOPE

10.1 Scope. This appendix contains the format and content preparation
instructions for the development of and revision to a conformance verification
It 1s not intended that each requirement contained herein should be

drawing
appiied to every type of instrumentation. Portions of this appendix are
subject to tailoring depending upon the material, construction and principal
nf nnoratinn roniiiramoantc that are cnarifisd in tho indiviAdnal snctrimantatinn
¥ vrl\'l “ . IIUS ' \'\'u LR | ] S L S ) AR A" S oo JP\.—\_II LAY [ L A I Y U ) tIIo L) IR LU L PV
specification or acquisition document. This appendix is mandatory only when
data item description DI-DRPR-80651 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Specificaticons and standards. The fcllowing documents form 2
part of this appendix to the extent specified herein.

SPECIFICATIONS

MILITARY
MIL-1-45208 - Inspection System Requirements
STANDARDS
MILITARY

MIL-STD-17-1 - Mechanical Symbols (other than Aeronautical,
Aerospacecraft and Spacecraft Use) Part-1.

it

B0 <

Tita
on Doci
1-509
. 20.2 QOther publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DODC adopted are those listed in the issue of
tne DODISS specified in the solicitation. Uniess otherwise specified, the

es of documents not i1$tec 1n the DODISS shall be the issue of the
- . [
1

Ao o
Lie >u

e
wv
v
o
L)
w
ct Q
—n
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AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
Y 14.1 - Drawing Sheet Size and Format.
ANSI/IEEE 200 - Standard Reference Desvgnatlons for Electrical and

| o R U T ol S S

(Application for copies should be addressed to the American National
Standards Institute, 1430 Broadway, New York, New York, 10018.)

(NonGovernment standards are normally available from the organizations
that prepare or distribute the documents. These documents also may be
available in or through libraries or other informational services.)

o Yot NN NANMAMAT Urn YT YNAT YN MM AYVITMA rAn TAIC TR IIMIC AT ATY NAI
JU., LUNFUKMANCLE VERITICALIUN UKAWING FUK INDIKUMCRIAT IUN
30.1 Purnose. The confarmance verification drmying contains the
Su.l Purppse. lhe contormance veriticaiion drawing contains the

information necessary to verify that the instrumentation meets the
requirements specified in the applicable instrumentation specification and

acquisition document.

30.2 Content and format. One conformance verification drawing shall be
developed for each specific type of instrumentation. It shall include all
application, pressure range, display, indication range,

LT L oS

sens 1nr- techn 1nm=c

sizes, connections and other variations. The conformance verification draw1ng
shall include the following minimum information (except as specified in 10.1)
and shall be developed tc the following format:

30.3 Descriptive data.

{a) ITnctriimant 1dant 14‘11—- +aAan rmimharins cuctam fAar snctvriimantatrinn
\ J Aottt wHICii L TUTile 1 TCab rvin rtumyci ’lly QY LT Vi THo L URICiELa L 1Vl
This numbering system shall include, but is not restricted te,

the classification variables.
(b) Instrumentation identification number system for replaceabie

parts.
(c) Size, operating data, ranges, scale markings, and other data

for proper selection.
(d) Test approval data in tabular form to inciude:

(1) Specification classification {unigue zlphanumeric variables
to designate instruments).
{(2) Test report number and date.
(3) Facility where test was conducted.
{4) Authorized Government activity approval letter and date.
(e) A statement that instrumentation is in accordance with the
ranniivnamante Anf +ha annlsrahla snedrmiimantdatsnn cnansfsradasan "
IC\.'UUICIHC”LD v LT UPPI rCav iIc IS LruiprciiLa L rvie DVC\.II FwaL ivii ]
acquisition document and to referenced specifications,
(f) Conformance verification drawing acceptance data, presenting the
following information in tabular form:

37
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(1) Authorized Government activity (NAVSEA) acceptance letter and
date.
(2) Revision number.

Details of construction.

Two or more representative assembly views, as reguired, to show
clearly the details of the design, construction, and assembly of
the instrumentation and to iQent1fv each part and its

location. Identification of parts shall correspond to the list

of materials. Assembly shall show how all mechanical parts are
Joined or attached.

Sectional views or notes as necessary to show internal details.

Details such as entrance provisions, gaskets, fastening
techniques, welding symbols, mounting requirements, and other

applicable details.

Module enclosure reguirements for separ
Dimensions required to ensure interchan
Schematic of indicating system.
Description of the nature and purpose of any adjustments.
Welding procedures with acceptance data, including acceptance
jetter, report numbers and dates.
,,\,\,.; VT €antiimac

P‘\HV )PCLOGI 1CdiLurcs.,

Complete weight.
Location, size, and type of connections.

Identification of qua]1ty control documents which show
conformance with MIL-1-45208 or the quality control
specification listed in the acquisition document. The
acceptance letter shall be referenced.

unted duleg
nted modules

t
e

—o e

mo
t

rately mou
ngeability.

Parts list. The following information shall be in tabular form:
I'tem number (corresponding to flag number identifying the part

on the conformance verification draw1nq)
Quantity of each part required per assembly
Name of part with sufficient information to identify the part
(for examp]e _screws: thread size, length and type of head,

-

P P p—]

vy ca1
miiitary, veager al ) commerCia
cti

n number or Government act vxty (NAVSEA) drawing
NOTE: When substitution of a materiai specification
1s made, it is the responsibility of the contractor to provide
written documentation to substantiate that the substituted
material is equivalent to the specified material.

t
=
v
=3
—

3

-
-t

d
-’-

]

3

4
-h

be
1
I
1
I
specific
).

Type, class, grade, size, m111tary designation, or other
classification of any referenced spec1‘1cat16n.
Part number or assembly supplier identification assigned.

IV ENA
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Namo nf artital m
TRNATIN. AV e AL

Part number or part suppli when app]1cab1e)
Onboard repair parts. Parts appropriate for, or supplwed as,
onboard repair parts shall be indicated by a symbol in this

co lumn.

(k) Remarks coiumn. Finishes, piatings, or coatings along with the
applicable specification or other requirements should be

cnartfind dan +thiec ~Aalriimn
)PC\-" cu [ CITID LU Uit

w0
.
.o
o
3
?

T~~~
N N N

(g, =de

30.6 Table for special tools. Special tools reauired for the
instrumentation shall be presented in the following tabular form:

(a) Item number (corresponding to flag number identifying the tool
on the conformance verification drawing)

uuant1ty OT eacn EOOI requ1reu per 1"51Fum€HL
Name (description) of tool (include generic name).

Tool cppr‘ﬁfw'r:'f-nnn (m1]1+nrv 'Fndnra1 or commercial

Qoo LS ) LR Ao

specification numhpr or Government actwﬁv (NAVSEA) drawing
number)

AN~
QO o
S e e

(e) Tool number or identification assigned by assembly supplier.
(f) Name of actual manufacturer of tool (when applicable).

{(g) Too! number or too!l supplier identification (when applicable).
(h) Description of tool's appiication.

VAR [ o YN PPNy R [ Commnmanl dambhamdomine m~e ~d o P T O e
Vi) neiar k> CU TUTI . JpclLial Leuimiyuecs Ul uLhHcl usayc rcyguirtT e

should be explained in this column.

30.7 Fluid and electrical system schematics. Ffluid (piping) and
electrical schematics shall be included in the verification conformance
drawing when applicable. A complete schematic shall contain all the parts in

the fluid or electrical systems. When confusion over its function could

..... 14 o e mtemem VL ad mmbham e d lm mamd e 2o e e L dhvn e e mmmmememmmemdas abkhaTl o Ve
resuti, a >Simpliyrrieu scneimatic Lonidairning Ully Lne HdJUT componernys snatli d S0
he nrnavidad Thic cymnlifiad crhamatsr mav ha nracantad sn hlarl r(-i;nr-:rn

[V PI VY TuwU LI R B~ 4 2 IIlIP Tl ICy LT ma L ry ma vo Pl CaCiieeu LED MIULCR A%} uyl A
format.

(a) Complete fluid system schematic. A single schematic shall
present clearly the operation and functions of the fluid
system within the instrumentation. This schematic shall
contain all parts (inc1uding vaives, fittings, hoses, and
tubing) which make up the piping or fluid system The

fnllnwinn faas+ yres cehall l\n an tha crhamat s
VUl 'U"llly ICOLU 2000 1 4 LR 2] LT Suiicmac i .

(1) A simplified, clear schematic in preference to one showing
the physical placement or parts.

(2) A thin, broken line shall be used to represent the
boundaries of each subassembly.

(3) Arrows adjacent to the parts shall indicate direction of
TIOW.

(4) Each part shall be identified by the schematic part

39
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designation. The numbers shall

sequence observing flow paths th

A1l inlet and outlet
The methods of attachment “for each nart 'shall be
designated by an appropriate label or symbol.

with MIL-STD-17-1 when appTicab1e.

) The symbol used to designate a part shall be in accordance

(8) A brief description of the fluid system operat1on

(9) Max imum operat...y pressiire of the system and maximum
pressure drop through the system (when operating at
maximum pressure) shall be specified.

(10) Table for pressure rating and connection of fluid system
parts. Supplementary information on parts found in the
fluid (piping) system schematic shall be contained in
tabular form. One column shall contain the schematic
part designation for each fluid system part; for
example, valve V-1 and similar designations. The other
columns shall contain the following information:

(a) item number

(b) description

(c) type (size)

(d) pressure ratings (including operating, proof, and
burst)

(e) method of attachment, including, as applicable,
brazing or welding procedure, bonding agent, and
seal (gasket, O-ring, and so forth.).

(f) end connections, fittings, and adapters

{g) relief valve rat1ngs (include cracking and set

pressure)
Complete electrical system schematic. A single schematic
shall repres ent clearly the operation and the function of the
electrical circuitry within the ins:trumentation. The

schemat1c shall conta1n all parts (including comDonents

and so forth) which make up the
The following features shall be in

connectors, alarms,
electrical system.
schematic:

connect1no wiring may be ignored in
s1mp11c1ty and c]ar1tv

(2) A thin, broken line shall be used to represent the
boundarles of each unit or subassembly. Terminals,
which external connections are made, shall be shown
within these boundaries,

an
TV

with the numbers, markings,

the

to

type
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of signal, power and ground, as appropriate.
Each part (such as res1stors, capacitors, relays, and so
fg h) shall be given a 1n1nup reference des )g”atlgn
consisting of a letter denot1n0 the type of part (as

requ1red by ANSI/IEEE 200) and a number asswgned
consecutively. The numbers shall be assigned in a
logical sequence of electrical current or signal flow
through the circuit.

In addition to the reference designation, parts not
conforming to a military specification, where permitted
adjacent to

shall have the following information noted adjace to
the part. Where numerical values are given, a code shall
be noted to designate the units used:

(a) Resistors - Resistance, power rating, and tolerances.

,,,,,

If variablie, an arrow to indicate ciockwise rotation

~E tha mamdaan chads
gir L CLonwtrol Shat t

(b) Capacitors - Capacitance, voltage rating and
tolerance

(c) Reactors - Inductance and voltage rating.

(d) Semi-conductors - type number (JEDDC number is
adequate).

(e) Integrated circuits - Operational symbol diagram of
input- output relationship, terminal numbering

_________ < e - o s e memd wd o b d

corresponding to a representative schematic and type

"\Ilmhﬂ"
numucr .

Supply voltages, phases, and frequencies and transformer
terminal voltage shall be indicated and labeled as to
purpose.

Table for troubleshooting of electrical system. The table
shall incliude each test point, as identified on the
electrical system schematic, with voltage, waveform or

other electrical parameter that should be measured at

each test point.

30.8 Selection and installation considerations.

~—

(a

PN~
Nt et S S

1
2
3
(4)
5)
D

(b)

Performance data.

Shock and vibration classification.
Degree of water tightness of the enclosure.

Electromagnet1c interference and pulse susceptibility.
DC magnetic field environment.

imensional outline of the instrumentation showing overall and

pr1nc1p|e dimensions in sufficient detaiil to estabiish space

A4
41
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TOYu i ciirciie s i atiil UircueiL tvrrn JiIccucu 1ur ll alila 1VUH
and servicing, exclusive of space required for observxng the

indication.

Special considerations which may affect selection or
installation.

(1) Ambient temperature range.

(2) Calibration points and adjustments.

(3) Orientation.

(4) Location of instrumentation relative to vibrating
equipment.

(5) Selection of the instrumentation range relative to the
operating range of the system

(6) Fluid applications

(7) Cleaning procedure or reference to the cleaning procedure
used.

(8) Selection of the instrumentation for compatibility
(materials, temperature, pressure, and so forth) with the
ambient environment and with the parameter being measured.

30.9 Drawing format.

(a)

Unless otherwise approved by the authorized Government
activity, a maximum of three sheets shall be allotted for
singie functioned system instrumentation and & maximum of ten

sheets for instrumentation contalnvng a muitipie functioned

system. A single functioned system is one that performs only
one operation such as: expands/contracts a pressure elastic
element, steps up/steps down the voltage, conditions one

e]ectr1ca] signal, or winds/unwinds & bimetallic element. A

multiple functioned system is one that contains two or more

single functioned systems.

Each sheet shall be zoned.

Titie biock shall be 1included on each drawing sheet and shall
inc lude the following information.

(1) Title, drawing number, and revision letter. Each sheet
shall contain the same title, drawing number and revision
letter

(a) Title - The title shall consist of the name by which
the instrumentation 1is known.

{bj Drawing number - The araw1ng number shali consist of
alphanumeric characters which may be separated by
Aachnae Am calachar Tha +dndal miiombhav Al Abhacawmamdacma 2
Uasieo Ul S1adiico. ne Lolatl numper vl Cihiiaraceerys mn
tho drawina numhor (inrcrludina dachae and elachac)

LTS U U faiy unive \ TG luullly UU IO QiU o 1QaouIvyy
shall not exceed 15. Blank spaces are not permitted
within the drawing number.
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(c) Revision letter - The revision letter shall denote the
latest approved version of the drawing. The revision
letter of conformance verification drawing shall not
be changed untii aii the cnanges under that revision

have been accepted in writing by the authorized

Covernmont activity {NAVCEA) Na rhannee made to the
WV VL IR T A2 T B A \-J ARATaR] JLF‘\/ . LAA NS e lyK—J . v i
conformance verification drawing shall be considered

a revision until after the initial version of the
conformance verification drawing has been accepted in
writing by the authorized Government activity. After
initial submittal of the conformance verification
drawing, no changes shall be made during the initial
drawing review process uniess the change is either

nnnnnnn +aAd k. Fho aiidbhanmcand QA avmemmamd amd o ~ -
rocyucsiicu IJ_y LNE aulnoOriZed UUVC!IIIIICHL dLLlVIL_y (%3]
the change is documented in written correspondence by
the contractor.

(2) Sheet of .

(3) Tolerance on dimensions for fractions, decimals, and
angies. {Units of the dimensions specified on the
conformance verification drawing.

(4) Contractnr arcentanre hlnrlb (:nnrnnri:fc cinnatiiroc and

\ /] L AR S R S ] U\-\r\—y CUutie . MV n UV'JI Pl TuLe - l\_.l uavuil v ("SRR
dates).

Federal supply code for manufacturer (FSCM).
Scale.

Reference drawings.
Manufacturer’s name and address.
Orawing size.

R T e o P
WO~ W;
N N N N e

(d) Revision block. The revision block shall be inciuded on each
sheet of the conformance verification drawmn and shall

contain the following information in tabular form:

Revisiorn Jetter.
Description of revision.

NN N
LI PN —
N e e

Acceptance ietter serial number and originator
identification.
(L) rrentanro dato
\ T/ r\\.\.\.yuulo\.y LAY I L

(e) Form. Sheet size and format not specified herein shall be in
accordance with ANSI Y14.1.

(f) Classification designations. No Government security
ciassification designation such as confidential or secret
shall appear on the conformance verification draw1ng unless a
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40.1 Acceptance. Acceptance shall be granted by the authorized
Government activity only after the conformance verification drawing is found
to meet all the reguirements specified in 20. through 40.1.

50. Acguisition document instructions. The acquisition document should
contain provisions that address submission, review, extension, disapproval,
default, acceptance, and waiver of conformance verification drawings in
aoc1tmon to tne effects on the delivery scheduie due to delays in conformance

h S L

verification drawing acceptance. NAVSEA shall be designated as the activity
that accepts or disapproves the conformance verification drawing.
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