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MILITARY SPECIIICATION

SALINITY INDICATING EQUIPMENT

This specification is approved for use within 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

1.1 Scope. This specification covers salinity indicating equipment con-
sisting of multi-channel consoles and sensors. Multi-channel consoles provide
for individual esalinity channel modules, individual visual alarms, a common
meter, and a common audible s8larm. These consoles have the ability to actuate
externally-operated dump valves, indicators, and alarms. Coneoles employ

temperature compensated salinity sensors.

1.2 Console type designation. The console type designation shall be in
the following form as specified (see 6.2.1):

IC/SB i35 B 3D 005M 8
Equipment Salinity Coneole Dump valve Maximum Salinity
{see [.,2.1) ¢channel type circuits indication modules
module (see 1.2.3) (see 1.2.4) and scale provided
capacity units {(see (see
(see 1.2.2) 1.2.5) 1.2.6)

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in lamproving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 5523, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter.

AMSC N/A ' FSC 6630
DISTRIBUTION STATEMENT A Approved for public release; distribution unlimited
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1.2.1 Equipment. The equipment shall be identified by the four-letter
symbol "IC/SB" which denotes that the equipment is part of the interior communi-
cation (IC) system, salinity indicating circuit (SB).

1.2.2 Salinity channel module capacity. A number denotes the maximum
number of salinity channel modules that can be accommodated by the consale,
Consoles shall be available in capacities of 1, 7, and 15 chamnels for the basic

congole and 7 and 15 channels for the repeater console.

1.2.3 Console type. A single letter denotes the console type as follows:

B - Basic console.
R — Repeater console (see 3.10.1).
M - Dual meter console (see 3.10.2).

1.2.4 Dump valve circuits. This designation, consisting of one digit and
the letcer D, denores the number of dump valve control circuits provided. The
possible designations are 3D, 2D, 1D, and OD (0D signifying that there is no

dump capability prnvided),

LR ews S - LSt ]

1.2.5 Maximum indication and scale units. This designation, as shown below,
denotes the maximum range of the transmitter or meter readout and the scale units.
Scale units are indicated by M (microsiemens per centimeter {uS/cm)) and P (parts
per million {p/m) of chloride). Standard ranges shall be as follows:

0QsM 0 to 5 upS/cao

050M 0 to 50 uS/cm

Ql0P 0 to 10 p/m of chloride
02500M O to 250G uS/cm

Q05M/050M Dual meter console; 0 to 5 uS/cm and O to 50 uS/cm

Meters for applications requiring other than the standard meter scales shall be
approved by NAVSEA., An "S" following the scale unit designation shall indicate
a special meter requirement.

1.2,6 Salinity modules provided. This number denotes the actual number of
salinity channel modules provided.

1.2.7 S8pecial console requirements. An "S" following the number of
salinity modules provided shall indicate a special console requirement.

1.3 Salinity sensor type designation. The salinity sensor type designation
shall be in the following form:

1C/SB 1 10
Identification Material Sensor constant
(see 1.3.1) (see 1.3.2) (see 1.3.3)

2
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1.3.1 Identification. The salinity sensor shall be identified by the four
lecters "IC/SB'" denoting interior communication salinity indicating circuits.

1.3.2 Material designation. This designation shall indicate the material
of the sensor as follows:

1 - Brass.
2 - Corrosion-resistant steel.

1.3.3 Sensor constant. This designation shall indicate the sensor constant

as follows:

No designation - O.1/cm
5 - 5-0/cm
10 - IO-O/CE

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specifications and stan~
dards form a part of this specification to the extent specified herein. Unless
otharwise specified, the issues of these documents shall be those listed in the
issue of the Department of Defense Index of Specifications and Standards (DoDISS)
and supplement thereto, ¢ited in the solicitation.

SPECIFICATIONS
FEDERAL '
PPP-F-320 = Fiberboard; Corrugated and Solid, Sheet Stock
(Container Grade), and Cut Shapes.
MILITARY
MIL-5~-901 - Shock Tests, H.I. {(High-lmpact}; Shipboard
Machinery, Equipment and Systems, Requirements
for.
MIL-R-5757 = Relays, Electromagnetic, General Specification
for.
MIL~M-10304 — Meters, Electrical Indicating, Panel Type,

Ruggedized, Ceneral Specification for.

MIL-M-~10304/23 - Meters, Electrical Indicaring, Panel Type,
Ruggedized: Voltmeter and Ammeter, DC, Long
Scale (Flush Mounting, Round Flange, 4-1/2
Inch), Style &44.

MIL-P-15024 - Plates, Tags and Bands for ldentification of
Equipment.

MIL-P-15024/5 - Plates, ldentificatfion.

MIL~A—-15303 - Audible Signals: Alarms, Bells, Buzzers, Horns,
and Sirens, Electronic, Shipboard.

MIL-V-16556 - Valve, Solenoid, Three-Way Bypass {Naval Ship-
board Use).
MIL-W-16878 = Wire, Electrical, Insulated, General Specifi-

cation for.
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MILITARY (Continued)

MIL-W-16878/4 = Wire, Electrical, Polytetrafluoroethylene (PTFE)
Insulated, 200°C, 600 Volts, Extruded Insulation.

MIL-E~17555 ~ Electronic and Electrical Equipment, Accessories,
gnd Provisioned Items (Repair Parts): Packaging
of.

MIL=-L-19140 -~ Lumber and Plywood, Fire Retardant Treated.

MIL-5-19500 Semiconductor Devices, General Specificatien for.

MIL-R=-19523 ~ Relays, Control, Naval Shipboard.

MIL-P=24423 Propulsion and Auxiliary Control Consoles and
Associated Control and Instrumentation Equipment,
Naval Shipbeard Use, Basic Design Requirements.

MIL-R-39016 - Relays, Electromagnetic, Established Reliability,
General Specificacion for.

MIL-T-46072 - Tube, Round, Copper Alloy Numbers 330, 331, 332
and 370 (Leaded Brass), Seamless.

STANDARDS

MILITARY

MIL-STD~108 - Definitions of and Basic Requirements for Enclo-
sures for Electric and Electronic Equipment.

MIL-STD~167-1 - Mechanical Vibrations of Shipboard Equipment
(Type 1 - Environmental snd Type 11 = Internally
Excited).

M1L-STD~-454 - Standard General Requirements for Electronic
Equipment.

MIL-STD~461 - Electromagnetic Emission and Susceptibllity
Requirements for the Control of Electromagnetic
Interference.

MIL-STD~462 - Electromagnetic Interference Characteristics,
Measurement of.

MIL-STD~701 - Lists of Standard Semiconductor Devices.

DOD-STD-1399, = Interface Standard for Shipboard Systems Electric

Section 300 Power, Alternating Current. {Metric)

2.1.2 Other Government drawings. The following other Government drawings
form a part of this specification to the extent specified herein. Unless other-
wise specified, the issues shall be those in effect on the date of the
solicitation.

DRAWINGS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
803-5184176 = Bronze Valve Assembly for Salinity Indicating
Equipment.
803-51864177 — Corrosion Resistant Steel Valve Assembly for

(Copies of specifications, standards, and drawings required by contractors
in connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting activity.)
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2.2 Other publications. The following documents form a part of chis
specification to the extent specified herein. Unless otherwise specified, the

issuyes of the documents which are DoD adopted shall be those listed in the
1esus of tha DoDISS snacified in the solicitation. Unless otherwise specified,

4L30UT WL o LA S W A S bF ¥ PR

the issues of documents not listed in the DoDISS ghall be the issue of the
nongovernment documents which is current on the date of the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A 269 - Standard Specification for Seamless and Welded
Austenitic Stainless Steel Tubing for General Service.
(DoD adopted)

A 276 - Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes. (DoD adopted)

B 16 - Standard Specification for Free—~Cutting Brass Rod, Bar,
and Shapes for Use in Screw Machines. (DoD adopted)

D 1125 - Standard Methods for Electrical Conductivity and
Resistivity of Water. (DoD adopted)

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

(Nongovernment standards and other publications are normally available
from the organizations which prepare or which distribute the documents. These

documents also may be available in or through libraries or other informational
services.)

2.3 Order of precedence. 1In the event of a conflict between the text of
this specification and the references cited herein {except for asscciated detail
specifications, specification sheets or MS standards), the text of this speci-
fication shall take precedence. Nothing in this specification, however, shall
supaersede applicable laws and regulations unless a specific exemption has been

otbtained.

3. REQUIREMENTS

3.1 Qualification. The salinity indication equipment furnished under this
specification shall be products which are authorized by the qualifying activity
for listing on the applicable qualified products list at the time set for
opening of bids (see 4.3 and 6.3).

3.2 General requirements. Unless otherwise specified herein, the sgsalinicy
indicating equipment shall conform to the requirements specified in MIL-P-24423.

3.3 Console.

3.3.1 Construction. Basic, repeater, and dual meter consoles shall be of
medular design.

3.3.2 Mounting. Consoles shall be bulkhead mounted.
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3.3.3 Dimensions. Maximum conscle dimensions shall be as follows:

Congole type Width (inches) Height (inches) Depth (inches)
Basic 7 channel 16 19 14
Basic 15 channel 16 26 14
Repeater 7 channel 16 .9 14
Repeater 15 channel 16 26 14
Dual meter 16 19 14
Basic 1 channel 13 15 14

3.3.4 1dentification. Identification plates shall be metallic in accor-
dance with MIL-P-15024 (normal service marking in accordance with MIL-P-15024/5).
The following minimum information shall be provided:

Console Sensor
{(a) Contractor's name and serial {a) Contractor's nawe and
number. serial number.
(b) Type designation. (b) Type designation.
{(c) Contract number. {(¢) Cell constant.
(d) National stock number. (d} Contractor's part
(e) Ratings and ranges. number.

(f) Technical manual number.
{(g) Contractor's part number.

3.3.5 Cable entry. Cable entry shall be from the bottom of the console.
Sufficient cable entry area shall be provided in order that all cables required
for maximum panel operating capacity can be accommodated.

3.3.6 Operating lnstructions. Instructions for operating and interpreting
all controls and indicators of the salinity indicating equipment shall be marked
in accordance with MIL-P-15024 on aluminum plates and attached to the front of
each console. As a8 minimum, the following instructions shall be provided:

{a) Reading the ssglinity level at a particular location.

(b) Testing the meter.
{e) Catting and reating galinitvy

N\ Sl Riig vl SRS w A =T ¥ RPN

(d) Operation of bell cutout switch and sal
module alarm light.
(e) Operation of dump light.

hann

e

3.3.7 Congole cooling. Conscle cooling shall be accomplished using only
external natural air convection circulation.

3.3.8 Access to internal parts. Ready access to all internal parts and
terminal boards shall be obtained through the front of the console by removal
of modules.

3.3.9 Front console clearance. Maximum front console clearance shall be
22 inches.
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3,3.10 Sensor directory. A sensor directory consisting of an aluminum
information plate shall be provided on the front of the console. The directory
shall provide space for marking, by the installing activity, of each salinity
channel module (SCM) on the console and its location. Minimum space for each
cell location shall be 3/8 inch high by 2 inches leng.

3.4 Modules.

3.4.1 Console modules. Modules shall be plug—in and installed from the

= m m - S mmtmmd mnTl anmmnantdann ahall ha affasntrad he dnoarrdan ~Ff
ont of tne CUIIHUJ.!:- nJ.t:LLl..Ll..aJ. COTINECLLIONE BitSalr U8 SiaicTleCU Wy UGS vavln Ui

a module into its receptacle. Cables shall not be required to connect modules to
console chassis. Modules shall be positively secured to the console by thunmb
screws.

3.4.2 SCM. Within a specific meter range, SCMs shall be completely inter-
changeable plug-in type modules which accept one actual or simulated sensor input
as selected by the operator. They shall provide output for readout (local and
remote), alarm, and "dump'. Console SCM locations shall be connected through an
inner console printed circuit board to terminal beards for senmsor input, remote
readout, and remote alarm. It shall be possible to actuate any one of the dump
channels with any of the 5CMs using jumpers located on the fmner console board
which are field removahble and replaceable.

3.4.2.1 SCM sensor number and location identification. Each SCM location
shall have a separate aluminum identification plate in accordance with
MIL~P-15024 attached to the console chassis., The plate shall be provided for
identification of sensor number and location. This inforwmation will be marked

by the installing activity.

3.4.2.2 Alarm level control. The alarm level control shall permit contin-
uous adjustment of the high salinity alarm set point over the full meter range.
Where an SCM 1s connected to a dump circuit, the high salinity alarm set point
shall be the dump set point. The alarm level contrel shall be adjusted from the
front of the module. Provisions shall be made to prevent inadvertent adjustment
of the alarm set point. Verification of alarm set point shall be accomplished
by use of the sensor simulator (see 3.4,3,3)., With the sensor simulator variable
resigtor adjusted to bring the meter to the desired alarm setting, the operator
shall be able to ohserve the SCM alarm light come on and hear the bell actuate.

3.4.2.3 Alarm light. The alarm light shall have a red lens and shall be
mounted on the front of the SCM. The alarm light logic shall be as follows:

Salinity Alarm light Bell cutout
condition condition switch position
Normal Off Normal

High ’ Flashing Normal

High On steady Cutout
Normal Flashing Cutout

3.4.2.4 Bell cutout switch. The bell cutout switch shall be mounted on
the front of the SCM. In the cutout position, the switch shall cut out the
local audible alarm and affect local alarm light logic as specified in 3.4.2.3.
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3.4.2.5 Function switch. The SCM function switch shall be front mounted

having a normal mode and & simulate mode with a spring return to normal. In
the normal mode, input to the SCM shall be connected to the actual sensors. In
the simulate mode, input to the SCM shall be connected to the sensor simulator

variable resistor (see 3.4.3.3).

3,4.2.6 Remote alarm output. The SCM remote alarm output shall be provided
by a single pole single throw (SPST) relay in accordance with MIL~R-5757 or
MIL-R-39016, with contacts having a minimum continuous duty rating of 1 ampere (a)
at 115 volts (V), 60 hertz (Hz), or 2 A at 28 volts direct current (Vde), for
operation of an external alarm (supplied by others). <Contact clesure shall occur
when a high salinity condition is reached. Use of the remote output function
shal) not affect local indication or alarmirng.

3.4.,2.7 Output for local réadout. Each SCM shall provide a continuous 0
to 1 milliampere direct current (mAdc) signal proportional to conductivity level
for local readout.

3.4.2.8 Output for remoie readoui. Each 5CH shall provide a continuous,
independent 0 to 1 mAdc signal proportional to conductivity level for remote
regdout. The signal shall drive a second meter similar to the installed coneole
meter, but located up to 500 feet from the console. Where remote monitoring 1is
degsired, it shall be possible to monitor the signal by connecting to a terminal
strip located inside the console. Remote wmonitoring shall not affect local
indication, alarm, or dump accuracy and capability. The coantractor shall provide
calibration information for remote output; for example, relationship between
signal level and conductivity seansed.

3.4.3 Meter module. The meter shall provide a readout of the conductivity
level of the sensor whose channel is selected by the operator. The meter module
shall co2ntain & meter, a meter test switch, a channel selector switch and a

‘scnsor simulator variable resistor. The seunsor simulator variable resistor may

be located in each of the salinity channel wmodules in lieu of the meter module.

3.4.3.1 Meter. The meter ghall be a 4-1/2 inch, round flange, 250-degree
scale, 2 percent full scale accuracy, | milliampere (mA) range, ruggedized
direct current (de¢) milliammeter panel meter in accordance with MIL-M-10304 and
MIL-M-10304/23. The meter shall have a whire dial background with black markings
and pointer. The scale shall be approximately logarithmic with numbered divisions
and unnumbered subdivisions, including a meter test point marking. Varlations to
these standard meter scales shall require NAVSEA approval (see table 1}. NOTE:
This should be added to scaleplate: Multiply reading by 100 when reading channel

with 10.0/em sensor constant.
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TABLE 1. Meter scale calibration.
0=~5 us 0-50 us 0=-2500 u$S 0-10 p/m
M Degrees 15 egraes us Degrees p/m Degrees
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.05 3.7 .2 5.9 10.0 5.9 .05 6.1
.10 7.4 -4 11.5 20.0 11.5 .10 12.3
.15 11.1 ) 17.0 30.0 17.0 .15 i7.9
.20 14.7 .8 22.2 40.0 22,2 .20 23.6
.25 18.3 1.0 27.3 50.0 27.3 .25 28.8
.30 21.8 1.2 32.1 60.0 32.1 .30 34.1
.35 25.4 1.4 36.8 70.0 36.8 .35 38.9
« 40 28.8 1.6 41.4 80.0 41.4 .40 43.8
.45 32.3 1.8 45.8 90.0 45.8 .45 48.4
.50 35.7 2.0 50.0 100.0 50.0 .50 52,7
.55 39.1 2.2 54.1 110.0 54.1 .55 57.1
«60 42.5 2,4 58.1 120.0 58.1 60 61.2
.65 45.8 2.6 61.9 130.0 61.9 .65 65.4
.70 49.1 2.8 65.6 140.0 65.6 .70 69.2
.75 52.3 3.0 69.2 150.0 69.2 .75 73.1
.80 55.6 3.2 72.7 160.0 72.7 .80 76.7
.85 58.8 3.4 76.1 170.0 76.1 .85 B0.3
.90 61.9 3.6 79.4 180.0 79.4 <90 83.7
.95 65.1 3.8 82.6 190.0 82.6 .95 87.1
1.0 68.2 4.0 85.7 200.0 B85.7 1.0 90.3
1.1 74.3 4,2 8B8.7 210.0 88.7 1.1 96.6
1.2 80.4 4.4 91.7 220.9 91.7 1.2 102.5
1.3 86.3 4.6 94.5 230.0 94.5 1.3 108.0
1.4 92.1 4.8 97.3 240.0 97.3 1.4 113.3
1.5 97.8 5.0 100.0 250.0 100.0 1.5 118.2
1.6 103.4 5.5 106.5 275.0 106.5 1.6 123.0
1.7 109.0 6.0 112.5 300.0 112.5 1.7 127.6
1.8 114.4 6.5 118.2 325.0 118.2 1.8 131.9
1.9 119.8 7.0 123.5 350.0 123.5 1.9 136.0
2.0 125.0 7.5 128.6 375.0 128.6 2.0 140.0
2.1 130.2 B.0 133.3 400.0 133.3 2.2 147.4
2.2 135.2 8.5 137.8 425.0 137.8 2.4 i54.1
2.3 140.2 9.0 142.1 450.0 142,1 2.6 160.3
2.4 145.2 9,5 146.2 475.0 146.2 2.8 166.1
2.5 150.0 10.0 150.0 500.0 150.0 3.0 171.4
2.6 154.8 11.0 157.1 550.0 157.1 3.5 183.1
2.7 159.4 12.0 163.6 6C0.0 163.6 4.0 193.1
2.8 164.1 13.0 169.6 650.0 169.6 4.5 201.6
2.9 168.6 14.0 175.0 7C0.0 175.0 5.0 208.9
3.0 173.1 15.0 180.0 750.0 180.0 6.0 221.0
3.2 i8i.8 16.0 i84.6 800.0 184.6 7.0 230.6
3.4 190.3 17.0 188.9 850.0 188.9 8.0 238.3
3.6 198,5 18.0 192.9 900.0 192.9 9.0 244,7
3.8 206.5 19.0 196.6 $50.0 196.6 10.0 250.0
4.0 214.3 20.0 200.0 1000.0 200.0 - _—
4,2 221.8 22.0 206.2 1100.0 206.2 —_— —
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TABLE 1. Meter scale calibration. = Continued

0=5 us 0=-50 uS 0=-2500 uS 0-10 p/m
us Degrees us Degreen us Degrees p/m | Degrees
4.4 229.2 24.0 211.8 1200.0 .211.8 -— ——
4.6 236.3 26.0 216.7 1300.0 216.7 - ——
4.8 243.2 28.0 221.1 1400.0 221.1 —_ —
5.0 250.0 30.0 225.0 1500.0 225.0 - —
— — 35.0 233.3 1750.0 233.3 —— —
— — 40.0 240.0 2000.0 240.0 —-— —
-— _— 45.0 245.5 2250.,0 245,5 ——— —
— — 50.0 250.0 2500.0 250.0 —_— -

3.4.3.2 Selector switch. The selector switch shall permit monitoring the

output of any SCM on the meter. Switching from one channel to ancther shall not
rtent false alarme. The selector switch shall have an off position.

cause inadverten
3.4.3.3 Sensor simulator variable resistor. The sensor simulator variable
resistor shall provide a simulated, adjustable sengor resistance to set and check
alarm setpoints of the SCMa. The sensor simulator variable resistor shall centain
a front-mounted rotary knob. The full counterclockwise position of the knob shall
gimulate approximately zero, and the full clockwise position shall simulate meter
full scale. The sensor simulator variable resistor sghall provide a simulated
sensor resistance to the SCM whose function switch is in the simulate mode. This
resistance, which shall be readable on the meter, shall be continuously adjustable

over the full meter range.

3.4.3.4 Meter test switch. The meter test switch Bhall be front mounted,
push—-button type, used to test meter operation. Depressing this switch shall
cause the meter pointer to indicate at the test point (0.5 mA marking). Meter
test shall conform to the accuracy requirements of 3.8.1.

3.4.4 Power supply module. Input power to the salinity indicating equip-
ment shall be 115 V, 60 Hz, type 1 1m accordance with DOD-STD-1399, section 300
{see 3.8.3 and 3.8.4). The power supply module shall provide power to all the
salinity channels in the console, under all conditions of operation. Power to
the external dump valve solenoids shall not be routed through the power supply
module. A yellow label on black background shall bhe attached to the front of
the power supply module and shall read:

"CAUTION
115 VOLTS ON
DUMP CIRCUITS AT
ALL TIMES"

The power supply module shall contaln fusing with indicacing fuseholders for both
sides of the incoming power line and a power on light with green lens cover.

10
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3.4.5 Dump module., Dump circuitry shall actuate an independent, solenold
operated dump valve. Dump operation shall occur when the SCM connected to a
particular dump clrcuit senses the salinity alarm set point. It shall be
possible to connect any one of the dump circuits to any SCM by the use of jumper
wires ‘located inside the console {(see 3.4.2)}. The ability of the equipment to
provide zero, one, two or three dump circuits can be accomplished by either one
dump module having the capability of up to three dump circuits, or by three dump
modules each having one dump circuit. In either case, the maximum salinity
channel module capacity of the console shall not be compromised.

3.4.5.1 Dump relay. A dump relay shall be provided for each dump circuit.
The relay with contacts shall be in accordance with MIL-R-5757, MIL-R-39016, or
MIL-R-~19523, shall have s minimum rating at 115 V, 60 Hz of 5 A continuous, and
ghall handle a 10 A surge. A s0lid state dump circuit may also be used. The
dump valve solenoid will normally be energized in the non-dumping position. The
dump relay contact shall open within 1/4 second after the sensed salinity level
reaches the dump set point {alarm setting of the associated SCM).

h
[}

a the he
indicate

1Td =t T
as

3.4.5.2 Dump light. The dump light shall be mounte
dump module. It shall have a yellow lens cover and shall
of the dump valve as follows:

front of

the positicn

(a) Dump valve closed {nondumping) — On steady.
(b) Dump valve open (dumping) - Flashing.

3.4.6 Bell module. The bell module shall contain an externally-mounted
bell conforming to type IC/B1S4 of MIL-A-15303. The alarm bell shall provide
the common audible alarm signal for all the SCMs, Silencing of the alarm bell
during a high salinity condition shall be accomplished by placing the appropriate
SCM bell cutout switch in the cutout position (see 3.4.2.4). The operation of
the alarm bell shall be independent of the position of the SCM funetion switch.
S5ilencing of the alarm bell on one channel shall not prohibit an audible alarm
for any of the other channels recelving an alarm signsl. The bell module may be

mounted on the front or side of the consale.

3.5 Calibration informpation. The equivalent resistance values of water
between the sensor electrodes shall be as shown in table II {(uS/cm) and table 11T

Ffodo Al o=t dY o o N1 mowmmm - =
{p/m chloride) for a 0.1 sensor constant., Tables IV and V list the equivalent

resistance values of water between the electrodes of a 5.0 and 10.0 constant
sensor {uS/cm) respectively., The required rasistance versus temperature charac-
teristics for the temperature compensator are shown in table VI. Resistance
values for the temperature compensator at any particular temperature may also

be determined by the relationship:

1 .
R ™ 0.26858x10~%4+0.70655x10-6T+0.38322x10~8T2-0.80601x10~11T3

Where:
R = resistance in ohms.
T = temperature in degrees Fahrenheit (°F).

Console calibratfon shall be accomplished by substitution of the normal sensor
input with resistance values from table 11, II1I, IV ar V as applicable, and
table VI. For example, to simulate a8 solution of 2 uS/cm conductivity and

—
-
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175°F temperature, for a O.1l/cm sensor constant, resistances of 22,300 ohms and
4,460 ohms shall be substituted for the sensor electrode input and cemperature
compensator input, respectively.

using O0.1/em

TABLE I1. Equivalent resistance of water (in ohms)
sengor congtant.
(uS/cm (77°F reference))

Tenmp.

(°F) 0.2 0.5 1.0 2.0 5.0 10.0 20.0 50.0 100.0
40 825K 330K 165k | 82,500 | 33,000 |16,500 | 8,250 | 3,300 1,650
75 | 510K 204K 102k | 51,000 | 20,400 [10,200 {5,100 | 2,040 [1,020
77 500K 200K 100K | 50,000 [20,000 }10,000 |5,000 | 2,000 11,000
100 391K 156.4K | 78,200 39,100 | 15,640 7,820 |3,910 11,564 782

125 314K 125.6K | 62,800 31,400 )12,560 6,280 3,140 | 1,256 628

150 260K 104K 52,000 | 26,000 {10,400 | 5,200 [2,600 | 1,040 520

175 223K 89,200 44,600 22,300 8,920 4,460 |2,230 892 446

200 194.5K | 77,800 38,900 19,450 7,780 3,890 | 1,945 778 389

225 173.5K | 69,400 34,700 17,350 6,940 3,470 11,735 694 347

250 158K | 63,200 31,600 | 15,800 | 6,320 | 3,160 {1,580 | 632 316

TABLE III. Equivalent resistance of water (in ohms) using 0.1/cm

sensor congtant.
(p/m chloride (77°F reference})

Temp.

(°F) 0.1 0.2 0.5 1.0 2.0 5.0 10.0
40 4503.4K 201.8K | 80,700 }4G,340 |20,180 | 8,070 14,034
75 249.4K 124,7K | 49,890 | 24,940 112,470 | 4,989 |2,494
77 244, 5K 122.3K | 48,910 | 24,450 |12,230 |4,891 |2,445

100 191.2K 195,640 38,250 ;19,120 | 9,564 {3,825 1,912

125 153.5K | 76,800 30,720 |15,350 7,680 {3,072 |1,535
150 127.1K | 63,600 25,430 |12,710 6,360 | 2,543 |1,271

175 109.0K [ 54,550 21,810 ) 10,900 5,455 12,181 {1,090

200 95,110 47,570 19,030 9,511 4,757 ;1,903 951.1

225 84,840 42,440 16,970 | 8,484 | 4,244 |1,697 848.4

250 717,260 38,650 15,460 7,726 3,865 11,546 772.6
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TABLE IV. Equivalent resistance of water {in ohms) using 5.0/cm sensor constant.
(uS/cm (77°F reference))

Temp.

(°F) 10,0 20.0 50.0 |[100.0 |200.0 500.0 { 1000.0 | 2500.0
40 825K 412.5K 165K } 82,500 [41,250 16,500 | 8,250 3,300
75 S10K 255K 102K | 51,000 | 25,500 |10,200 {5,100 2,040
77 500K 250K 100K (50,000 |25,000 }10,000 |5,000 | 2,000

100 391K 195,5K | 78,200 39,100 | 19,550 7,820 | 3,910 1,564
125 314K 157K 62,800 131,400 {15,700 | 6,280 | 3,140 ) 1,256
150 260K 130K 52,000 26,000 } 13,000 5,200 | 2,600 1,040
175 223K 111.5K | 44,600 |22,300 |11,150 | 4,460 | 2,230 892

200 194,5K | 97,250 38,900 19,450 9,725 3,890 1,945 778

225 173.5K | 86,750 34,700 17,350 | 8,675 | 3,470 |1,735 694

250 158K 79,000 31,600 15,800 { 7,900 | 3,160 | 1,580 632

TABLE V. Equivalent resistance of water (in ohms) using 10.0/cm sensor constant.
(uS/cm (77°F reference))

Temp.

(°F) 20.0 50.0 100.0 | 200.0 |{500.0 |}1000.0 |2000.0 | 5000.0
40 825K 330K 165K | 82,500 {33,000 |16,500 |8,250 3,300
75 510K 204K 102K | 51,000 ]20,400 10,200 |5,100 | 2,040
77 S00K 200K 100 {50,000 120,000 [10,000 |5,000 2,000
100 391K 156,4K { 78,200 | 39,100 |15,640 | 7,820 ) 3,910 |1,564
125 314K 125,6K | 62,800 31,400 12,560 6,280 | 3,140 1,256
150 260K 104K 52,000 26,000 {10,400 5,200 | 2,600 1,040
175 223K 89,200 44,600 22,300 8,920 4,660 12,230 B892

200 194.5K ) 77,800 38,900 19,450 7,780 3,890 } 1,945 778

225 173.5K |} 69,400 34,700 17,350 6,940 3,470 {1,735 694

250 158K 63,200 31,600 15,800 6,320 3,160 {1,580 &32

TABLE VI. Resistance versus temperature characteristics
of temperature compensator.

Temp. Resistance Allowable tolerance (+)
{°F) {ohms) (ohms)
40 16, 500 330
75 10,200 204
77 10,000 200
100 7,820 156
125 6,280 126
150 5,200 104
175 4,460 89
200 3,890 78
225 3,470 69
250 3,160 63
13
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3.6 Sensor and valve assembly. The sensor and valve assembly for O.l/cm
and the 10.0/cm constant sensor shall consist of a gate valve with connection
pleces and a conductivity sensor. The valve assembly shall hold the sensor
glectrodes within the water flow stream of the piping system. In addition, the
.assembly shall allow for insertion and removal of the sensor in a pressurized
working system (at a gauge pressure of 65 pounds per square inch (1b/in2),
250°F water) by one man without discharge of system fluid. The sensor and
valve assembly shall operate at working pressures from 30 inches of mercury
vacuum to a gauge pressure of 130 1b/in2 at 300°F, without leakage. The sensor
and valve assembly for the 5.0/cm constant sensor shall consist of a sensor
holder and a conductivity sensor. The holder shall hold the sensor electrodes
within the flow stream of the piping system. The semnsor and holder shall operate
at working pressures from 30 inches of mercury vacuum t gauvge pressure of
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3.6.1 Sensor. The 0.1/cm and 10,0/cm constant senscrs shall consist of two
conductivity sensing electrodes, a temperature compensating element, an extender
tube, with packing nut and packing, and a 6~foot long cable with wire markers and
terminal lugs. The sensor bedy, including packing nut and extender tube, of the
type IC/SB=]1 shall be made of brass conforming to ASTM B 16 or MIL-T-46072; and
the type IC/5B=2 shall be made of corrosion-resistant steel conforming to type
316 of ASTM A 276 and ASTM A 269. The gensor assembly shall be physically
stopped at the proper full insertion position and at the extracted position where
the gate valve can be closed. The sensor shall be physically compatible with the
1-1/4 inch gate valve (see 3.6.2.1 and 3.6.2.2). Threads exposed to water shall
not require use of thread sealing compounds of any kind. The 5.0/cm constant
sensor shall consist of two conductivity sensing electrodes, a temperature compen—
sating element, and a 6—foot long cable with wire markers and terminal lugs. The
sensor body, type IC/SB-2, shall be made of corrusion-resistant steel conforming
to type 316 of ASTM A 276 and ASTM A 269, The sensor shall have 3/4 inch NPT
threaded fittings for insertion into the sensor holder. Threads exposed to water
ghall not require use of threzad of any kind.

3.6.1.1 Electrodes. The electrode surfaces shall be clad with a minimum of
0.003-inch thick platinum or palladium, Use of alternate electrode surface cladd-
ing materials is prohibited, unless prior approval 1s obtained from NAVSEA.
Platinum black shall not be used on electrode surfaces. Electrode surfaces shall
be separated as much as practicable, consistent with the design of the valve
assembly as specified herein. Minimum spacing between electrodes shall be 0.025
inch. Sensors shall permit water flow between the electrode surfaces. Electrode
construction shall permit cleaning. Electrode construction shall prevent elec-
trodes from dropping into system piping in the event electrodes become separated
from the extender tube.

3.6.1.2 Temperature compensator. The temperature compensator shall have
characteristice as specified in 3.5 (see table VI). The temperature compensating
element shall be located as close as practicable to the electrodes, in order to
adequately respond to fluld temperature changes {(see 3.8.10). Self-heating of
the temperature compensator shall not cause system error to exceed the limits
specified in 3.8.1,
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3.6.1.3 Extender tube. The extender tube shall hold the electrodes and
temperature compensating element in the fluid piping system. A shoulder on the
extender tube of all sensors except the IC/SB-2-5 shall prevent the cell from
being completely withdrawn from the valve assembly until removal of the packing
nut. A groove shall be machined into the surface of the extender tube to
indicate when the sensor has been withdrawn sufficiently to permit closing the
gate valve. A stop shall be provided to visually and mechanically indicate
when the cell has been inserted the required distance into the valve.

3.6.1.4 Packing nut and packing. The packing nut and packing shall
mechanically hold the extender tube in place in either the inserted or extracted
positions and prevent leskage around the outside of the extender tube. Engaging
of the threads of the packing nut shall prevent removal of the extender tube from
the valve assembly. The packing nut shall be mechanically locked in place in any
required position. The packing nut shall mate with the sensor and valve assembly
adapter (see Drawings B03-5184176 and 803-5184177).

3.6.1.5 Sensor cable. The sensor cable shall be made of wire in accor=-
dance with MIL-W-16878 and MIL-W-16878/4 and shall be 6 feet long. Individual
conductors shall have ring tongue terminations and shall be labelled with letter
designations. The outer electrode (ground) lead shall be green, the inner
electrode white, and the temperature cowmpensator lead black.

3.6.1.6 Sensor constant. The sensor conatant shall be 0.100 + 0.002/cm,
5.0 + 0.1/cm, or 10.0 + 0.2/cm. The sensor coustant shall not be adjustable.

3.6.1.7 Sensor electrical design. A reference voltage shall be applied
between the terminals SB-1 and SBB=0., The reference voltage shall be an 11.5 V
peak-to=-peak, 170 Hz square wave. The voltage drop across the temperature
compensator (V¢) is proportional to conductivity and shall be used as the basis
vf system calibration (see 3.5).
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from 30 inches of wmercury vacuum to a gauge preasure of 1b/in2, and at
temperatures up to 300°F. Design hydrostatic pressure limit shall be at a gauge
pressure of at least 225 1b/in? at an ambient temperature of 75 + 5°F.
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3.6.2.1 Bronze construction. The valve assembly shall be in accordance
with Drawing 803-5184176 and shall consist of a bronze, silver brazed end
connection, 1-1/4 inch gate valve and connection pleces for connecting the
sensor and valve to the piping system.

3.6.2.2 Corrosion-resistant steel construction. The valve assembly shall
be in accordance with Drawing 803-5184177 and shall consist of a corresion—
reslstant steel, socket weld end connection, l~1/4 inch gate valve and connection
pleces for connecting the sensor and valve tc the piping system.

3.6.2.3 Sensor holder. The sensor holder for use with the 5.0/cm constant
sensor shall be made of corrosion-resistant steel conforming to type 316 of
ASTM A 276 and ASTM A 269. The holder shall consist of a cylinder with a 1/2-
inch inlet at one end and a 1/2-inch ocutletr in the side at the other end near
the sensor. The sensor shall be installed into a 3/4 inch NPT threaded connec~

tion opposite the inlet.
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3.7 Detailed requirements. Electrical and electronic parts shall be
provided in accordance with MIL-P-24423.

3.7.1 Printed circuit boards. Printed circult boards shall be in accor-
dance with requirement 17 of MIL-STD-454.

3.7.2 Solid-state active parts. Except for alarm and dump output electro-
magnetic relays, all active parts shall be "golid-state" semiconductor devices
in accordance with MIL-5-19500 {(gselected from MIL-STD~70l}. Electron tubes are

not permitted.

3.8 Performance requirements.

3.8.1 Accuracy. The accuracies of the salinity indicsting equipment shall
be as follows:

(a) Consale accuracy (simulated input at the console) plus or minus
3 percent of full Bcale meter arc length (see 4.5.3).

(b) System accuracy (actual input from sensors). The console meter
ghall duplicate the standard reference instrument within plus
or minus 5 percent of console meter full scale arc (see 4.5.13),

(c) Sensor cell constant accuracy shall be plua or minus 2 percent
(see 3.6.1.6) when tested in accordance with method A of
ASTH D 1125 (see 4.5.10).

(d) Alarm accuracy shall be plus or minus 5 percent of set point
(see 4.5.3.7).

3.8.2 Console inclination. Salinity indicating equipment shall withstand
the inclination test specified in 4.5.4, Inclination angle shall be 60 degrees.
Accuracy shall be not less than the requirements specified in 3.8.1. The equip~-
ment shall not be damaged or malfunction during the 60-degree inclination test.

3.8.3 Supply voltage and frequency (steady state). Salinity indicating
equipment shell operate satisfactorily with metering and alarming errors within
the tolerances specified in 3.B.1 (see 4.5.5.1).

3.8.4 Supply voltage and frequency (transient). A shift in the console or
remote readout indication, or inadvertent alarm or dump actuaticn shall not occur
(see 4.5.5.2 and 4.5.5.3). Metering and alarming errors shall be within the
tolerances specified in 3,.8.1.

3.8.5 Console ambient tewmperature. Salinity indicaring equipment shall
alarm rs with

cperate satisfactorily with metering and ing erro

specified in 3.8.1 (see 4.,5.7).

3.8.6 Console humidity and temperature cycle. Salinity indicating equip~-
ment shall operate satisfactorily with metering and alarming errors within the
tolerances specified in 3.8.1 (see 4.5.8). After testing is completed, there
shall be no evidence of physical degradation, such as corrosion of metal parts
or distortion of plastic parts.
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3.8.7 Console enclosure. The degree of enclosure of the conscle shall be
splashproof in accordance with MIL-STD-108. Blank .cover plates shall be provided
for all unused module locations. The console, including salinity meter and
alarms, shall operate satisfactorily during and after performance of the enclo-

sure test (see 4.5.9).

3.9.8 Dielectric withstanding voltage. The salinity indicating equipment
shall withstand the dielectric withstanding voirage test specified im 4.5.20.
There shall be no disruptive discharge or deterioration to the circult or parte
within the circuit. Disruptive discharge is evidenced by flash-over {surface
discharge), spark-over (air discharge), or breakdown {puncture discharge). The
dielectric withstanding voltage test specified in 4.5.20 shall be monitored by
means of a device that shsall indicate the occurrence of disruptive discharge

and leakage current in case it is not visually evident in the item under test.

3.8.9 Overrange. The salinity indicating equipment shall be overranged,
including having a short circuit across sensor electrodes, tempersture compen=
sator, and both electrodes and temperature compensator without damage cto sensor

or console (see 4.5.14).
3.8.10 Sensor temperature compensator response. The time required to
reach 63 percent of a 50°F change in fluid temperature (that is, 63 percent of

the difference in resistance between two stabilized baths) shall be less than
30 seconds for brass sensors (IC/SB-1) and less than 60 seconds for CRES sensors

(1C/SB=2) (see 4.5.12).,

3.8.11 Sensor and valve assembly leakage. When subjected to the hydro-
static conditions of a gauge pressure of 225 1b/in? at an ambient temperature of
75 + 5°F, the maximum leakage rate through the valve seat with the sensor removed
shall be 12.5 cubic centimeters per minute. For valve assemblies in accordance
with NAVSEA drawings 803~5184176 and B03-5184177 no leakage is permitted from the
ship's piping system with the sensor inserted under working conditions of a gauge
pressure of 150 1b/1in2 and 300°F (see 4.5.15). For the IC/SB-2-5 sensor and
sensor holder no leakage is permitted from the ship’s piping system with the
sensor inserted under working conditions of a gauge pressure of 25 1b/in2 and
300°F (see %#.5.15). Followling the test specified in 4.5.15, the sensor shall
conform to the temperature compensator requirement of 3.6.1.2 and the sensor
constant requirements of 3.6.1.6.

3.8.12 Console insulation resistance. The insulation resistance between
ground and console input (sensor terminals), and between ground and conscle
outputs (remote output, remote alarm, and dump contacts), shall be not less than
10 megohms at 50 Vde (minimum) when epplied for not less than 60 seconds (see
4.5.17).

3.8,13 Vibration. Salinity indicating equipment shall conform to type I
of MIL-STD-167-1 and shall operate satisfactorily with metering and alarming
errors within the tolerances specified in 3.8.1 (see 4.5.18).

3.8.14 Shock. Salinity indicating equipment shall conform to grade A,
class !, type C of MIL-5~901 (see 4.5.19). False alarm actuation is not per-
mitted. Following the shock test (but pricr to any adjustments), the console
shall meet the accuracy requirements specified in 3.B.1.
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3.8.15 Operating. The equipment shall withstand the operating test speci-
fied in 4.5.2. The equipment, including all operating controls and adjustments
and all visual and audible alarm functions, shall operate within the requirements

cf this specification.

3.8.16 Electromagnetic interference emission and susceptibility. Electro-
magnetic interference emission and susceptibility shall conform te class A4 and
A5 of MIL-STD-461 (see 4.5.6). 1n cases where requirements differ between
classes, the more stringent requirements shall be met. €509 requirement shall

be applicable to this equipment.

3,9 Safety. Safety provisions of the salinity indicating equipment shall
be in accordance with requirement 1 of MIL-STD-454.

3.10 Special consoles.

3.10.1 Repeater console. Repeater consoles shall function as a repote
monitoring stetion displaying meter and alarm signals from the salinity channels
of the basic console. Repeater consoles, when specified (see 6.2.1), shall
contain individual visual alarms, a common meter, and a common audible alarm
with cutout switch for each salinity channel module being monitored, and a power
supply module. The repeater console shall accept the remote readout and alarm
signals from the basic console. The repeater console shall conform to the

requirements of this specification,

3.10.2 Dual meter console. Dual meter consoles shall have features
similar to the geven channel basic console, except as follows:

(a) The console shall have two- channels. The ranges shall be 0 to 5
uS/cm on one, and O to 50 pS/cm on the other.

(b) Two separate meter modules shall be used, providing continuous
monitoring of each channel.

(¢) The console shall control up to two dump valves.

3.11 Drawings. When specified in the contract or order, drawings shall
be prepared (see 6.2.2).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responeibility for inspection. Unless otherwise specified in the
contract or purchase order, the contrector is responsible for the performance
of all inspection requirements &s specified herein. Except as otherwise speci-
fied in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conform to

prescribed requirements.

4.1.1 Responsibility for compliance. All items must meet sll requirements
of sections 3 and 5. The inspection ser forth in this specification shall
become a part of the contractor's overall inspection system or quality program.
The absence of any inspection requirements in the specification shall not relieve
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the contractor of the responsibility of assuring that all products or supplies
subpitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize gubmission of
known defective material, either indicated or actual, nor does it commit the
Government to acceptance of defective material.

4.1.2 Inspection system. When specified in the contract or order, an
inspection system program plan shall be prepared (see 6.2.2).

4.2 Classification of inspections. Inspection requirements specified
herein are classified as follows:

(a) Qualification inspection (see 4.3).
(b} Quality conformance inspection (see 4.4.)}.

4.3 Qualification inspecticn. Qualification inspection shall be conducted
at a laboratory satisfactory to NAVSEA. Qualification inspection shall be as
shown {n table VII and shall be conducted in the order listed.

TABLE VII. Qualification inspection.

Requirement Test
Inspection paragraph paragraph
General examination 3.2, 3.3, 3.4, 4.5.1
3.6, 3.7 and 3.10
Operating 3.8-15 ﬁ.5.2
Dielectric withstanding voltage 3.8.8 4.5.20
Insulation resistance {console) 3.8.12 4,5.17
Console accuracy (simulate input 3.8.1 4,5.3
to console)

Console inclination 3.8.2 4.5.4
Steady state voltage and frequency 3.4.4, 3.8.3 445.5.1
Transient voltage 3.4.4, 3.8.4 4.5.5.2
Transient frequency 3.4.4, 3.8.4 4.5.5.3
Power interruption 3.4.4 4.5.5.4
Console ambient temperatura 3.8.5 4.5.7

——————————————————— F=-==eic

Console humidity and temperature cycle

3.8.6 4.5.8
Console enclosure 3.8.7 4,5.,9
Sensor constant 3.6.1.56 4.5.10.1
Sensor temperature compensator 3.6.1.2 4.5.11
Sensor temperature compensator response 3.8.10 4.5.12
Electromagnetic interference emission 3.8.16 4.5.6
and susceptibility
Overrange (sensor short circuit) 3.8.9 4.5.14
System accuracy (using test solution) 3.8.1 4.5.13
Sensor and valve assembly leakage 3.8.11 4.5.15
Sensor insertion 3.6 4.5.16
Vibration 3.8.13 4.5.18
Shoeck 3.8.14 4.5.19
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4.3.1 Repeater consoles. Repeater conscles shall be subjected to all the
qualification tests shown in table VII which are required to be performed on the
basic console. The repeater coneole shall receive meter and alarm signals from

the basic console during the applicable tests.

4.3.2 Quslificgtion samples. The salinity 1hdicat1ng equipment required
for qualification inspection shall be as follows:

(a) One l5=-channel console and one 7—channel console and
1 channel console.

(b) Six sengor and valve assemblies for each type.

(¢) One each repeater console, 15-channel and 7-channel.

(d) One each panel meter in accordance with 3.4.3.1.

4.3.3 Authorization for qualification inspection. Prior to authorization
of qualification inspection, drawings as specified in 3.1l and a copy of the
qualification inspection procedure shall be submitted to NAVSEA for approval.

A qualification ingpection procedure is not required when testing is to be
performed in a Government laboratory.

4.4 Quality conformance inspection. Each salinity indicating equipment
produced shall be subjected to the tests shown in table VIII in the order listed.
The results of each test shall be compared with the requirements of this specifi-
cation. Faillure to conform to the requirements of this specification shall be
countaed as a defect and the salinity indicating equipment shall not be acceptable
for delivery.

TABLE VIII. Quality conformance inspection.

Requirement Test
Inspection paragraph paragraph
General examination 3.2, 3.3, 3.4, 3.6, 4.5.1
3.7 and 3.10

Operating (console) 3.8.15 4.5.2
Dielectric withstanding voltage 3.8.8 4.5.20
Console insulation resistance 3.8.12 4.5.17
Console accuracy 3.8.1 4.5.3.8
Sensor constant 3.6.1.6 4,5.10.2
Sensor and valve assembly leakage 3.8.11 4.5.15

4.4.1 Repeater conscles. When provided as separate items under this
specification, each repeater console shall be subjected to the quality confor-
mance inspection shown in table VIII, with the exception of the sensor constant
and sensor and valve leakage tests.

4.4.2 Quality conformance inspection report. When specified in the con-
tract or order, a quality conformance inspection report shall be prepared (see
6.2.2).
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4.5 Visual and dimensional examination and test procedures.

4.5.1 Visual and dimensional examination. The salinity indicating equip-
ment shall be given a thorough examination to determine that it conforms to
this specification and the approved drawings with respect to material, finish,
construction, assembly, dimensions, workmanship, marking, identification, and
{nformation plates. This examination shall be limited to those examinations
that may be performed without disassembling the unit in such a manner that its
performance, durability and appearance would be affected. This examination
shall include a mechanical check of all operating controls and adjustments, as

applicable.

4,5.2 Operating test. The salinity indicating equipment, including all
console modules and sensors, shall be energized and placed in normal operating
condition for a period of 48 continuous hours at an ambient temperature of
75 + 5°F. The solution concentration and temperature and the panel meter read-
1n§_§hall be recorded periocdically throughout the test. During the test, sll
controls and adjustments shall be operated in each position at least 10 times
after burn=in hour 40. A determination shall alsc be made that, when the fuses
are removed, the associated circuit is de-energized and that the entire circuit
is protected by the fuse, with the exception of the dump circuit. Operating
test shall meet the requirements specified in 3.8.15.

4.5.3 Consple accuracy (simulated input to console). Simulated inmput to
the sensor terminals of the console shall be provided by decade boxes. Unless
otherwise specified herein, the console meter shall be used to monitor the
channel being tested. Console remote alarm and remote readout shall be monitored.
Dump valves in accordance with MIL-V-16556, or equivalent electrical load, shall
be connected to dump output terminals. Console calibration shall be performed by
substituting the resistance values from table 1I, 111, 1IV or V, as appllicable,
and table VI. The data points from the tables shall be substituted to any one
5CM to verify that the accuracy of the console 18 as specified in 3.8.1. In
addition, nine data points (three conductivity levels at three temperatures for
each) shall be substituted to each of the remaining SCMs to verify console
accuracies. Accuracy of salinity alarm and remote alarm and dump alarm for each
SCM shall be verified to be as specified in 3.8.1 by simulating a fixed tempera-
ture and slowly increasing the simulated conductivity until alarm actuation
occurs. The resistance level, in ohms, of the simulated electrode and temperature
compensator signals shall be documented for use as a reference level as specified
in 4.5,3.1.

4,5.3.1 Effect of console meter on SCM alarm actuation. A verificarion

the SCM alarm point by triggering the alarm as specified in 4.5.3 (at the same
simulated temperature) but without monitoring the signal on the console meter.
The simulated electrode signal required to trigger the alarm (in ohms) shall
then be compared to that specified in 4.5.3. This operation shall be repeated
for each 5CM. The difference in ohms shall not exceed 1 percent of the nominal
electrode resistance at the alarm condition.
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4.5.3.2 Effect of remote readout on console meter. A verification shall
be made that monitoring of an SCM remote readout does not affect the local
console meter readout by operating equipment with a fixed input as specified in
4.5.3 and then disconnecting the remote meter while observing the effect on the
This operation shall be repeated at three conductivity and
There shall be no noticeable shift in console

console meter.
temperature levels for each SCM.

meter readings.

4.5.3.3 Effect of remote readout on SCM alarm actuation. A verification
shall be pmade that monitoring of an SCM remote readout output does not affect
SCM alarm actuation by triggering the alarm specified in 4.5.3, but without
monitoring of remote readout signal. The alarm trip point (in uS/cm or p/m
chloride) shall be compared to that specified in 4.5.3. This operation shall
be repeated for each SCM. The difference between the alarw trip points shall
nor exceed 1 percent of meter reading.

4.5.3.4 Effect of remote alarm on SCM alarm actuation. A verification

shall bs made that monitoring of remote alarm output does not affect SCM alarm
the alarp specified in 4.5.3 but without monitoring of
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remote alarm output. The alarm trip point (in uS/cm or p/m chloride) shall be
compared to that specified in 4.5.3. This operation shall be repeated for each

SCM. The difference between the alarm trip pointa shall not exceed 1 percent
of meter reading.

4.5.3.5 Effect of dump on console meter. A verification shall be made
that monitoring of dump output with a dump valve, or equivalent electrical load,
does not affect the local console meter readout by operating equipment with a
fixed input as specified in 4.5.3, The dump circuit shall then be disconnected
while the effect on the console meter is observed. This operation shall be
repeated at three conductivity and temperature levels for each dump channel.
There shall be no noticeable effect on the console meter reading.

4,5.3.6 Effect of dump on SCM alarm actuation. A verification shall be
made that monitoring of dump output with a dump valve or equivalent electrical
load does not affect SCM alarm actuation by triggering the alarm as specified
{n 4.5.3, except without wmonitoring of dump output. The alarm trip point (in
uS/cm or p/m chloride) shall be compared teo that specified in 4.5.3. This
operation shall be repeated for each SCM. The difference between the alarm
trip points shall not exceed ! percent of meter reading.

4.5.3.7 Alarm and dump reset polnts. The S5CM alarm reset, remote alarm
reset, and dump reset points shall be determined by triggering the alarms and
dump using the simulated sensor varilable resistor while observing console meter.
The gimulated salinity level shall then be reduced using the sioulated sensor
variable resistor until the alarms and dump reset. The accuracy of the alarm
reset points shall be as specified in 3.8.1. This operation shall be repeated
with each SCM.
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4,5.3.8 Quality conformance console accuracy. Simulated input to the
sensor terminals of the console shall be provided by decade boxes. The console
meter shall be used to monitor the channel being tested. Console remote glarm
and remote readout shall be monitored. Dump valves in accordance with
MIL-V-16556, or equivalent electrical load, shall be cennected to dump output
terminals. Console calibration shall be performed by substituting resistance
values from tables 11, 11I, IV or V, as applicable, and table VI. Nine data
points (three conductivity levels at three temperatures for each) shall be
input to each SCM to verify console accuracy. Accuracy of salinity alarm,
remote alarm, and dump alarm for each SCM shall be verified by simulating a
fixed temperature and slowly increasing the simulated conductivity until alarm
actuation occurs. Accuracies shall be as specified in 3.8.1.

4.5.4 Console inclination. The salinity indicating equipment shall be
inclined from its normally installed position at the rate of five to seven cycles
per minute in one plane to angles of 60 degrees cn either side of the vertical
for a period sufficiently long to determine the characteristics under such motion,
or for a minimum of 30 minutes. The test shall be repeated with the equipment
recriented 90 degrees ro the plane in which it was originally tested. At the
conclusion of these cyclic tests, the cyclic motion shall be stopped and the
inclination adjusted to an angle of 15 degrees. The salinity indicating equip-
ment shall then be operated for a sufficient period {minimum 5 minutes) to ensure
that continuous operation can be maintained. The salinity indicating equipment
shall then be rotated through the vertical to 15 degrees in the opposite direc—
tion, and the test for continuocus operation shall be repeated. At each attitude,
niane data points from tables II, I1I, IV or V, as applicable, and table VI (three
conductivity levels at three temperatures for each) shall be input to any one
of the SCMs to verify console accuracies. The alarm accuracy of the same SCM
shall be verified using the procedure specified in 4.5.3. Performance shall be
as specified in 3.8.2,

4,5.5 Electrical tests.

4.5.5.1 Steady state voltage and frequency. The salinity indicating
equipment shall be operated for at least 15 minutes in each of the conditions
A through E as specified in table IXK. Performance data shall be measured and
recorded for each condition. Failure in any performance parameter shall be
cause for rejection. Performance shall be as specified in 3.8.3.

TABLE. IX. Steady state voltage and frequency.

Voltage Frequency

Lower Upper Lawer Upper
Condition limit Normal limic limit Normal limict
A (Reference
condition) 115 60
B 103.5 57
C 126.5 57
D 126.5 63
E 103.5 63
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4.5.5.2 Transient veltage.

4.5.5.2.1 Upper limit. With the salinity indicating equipment operating in
the upper limit of steady state voltage, & transient voltage of plus 16 percent
of normal voltage, recovering to the steady state voltage within 2 seconds shall
be superimposed. The salinity indiceting equipment shall operate normally follow-
ing the transient. Performance shall be as specified in 3.8.4,

4,5.5.2.2 Lower limit. With the salinity indicating equipment operating in
the lower 1limit of steady state voltage, translent voltage of minus 16 percent of
normal voltage recovering to the eteady state voltage within 2 seconds shall be
superimposed. The salinity indicating equipment shall operate normally following
the transient. Performance shall be as specified in 3.8.4.

4.5.5.3 Transient frequency.

4.5.5.3.1 Upper limit. Wich the salinity indicating equipment operating
at 3 percent above the normal frequency, the frequency shall be increased by an
additional 4 percent, recovering to the steady state frequency {plus or minus 3
percent of normal} within 2 seconds. The equipment shall operate normally
following the transient. Performance shall be as specified in 3.8.4.

4,5.5.3.2 Lower limit. With the salinity indicating equipment operating
at 3 percent below the normal frequency, the frequency shall be decreased by an
additional 4 percent, recovering to the steady state frequency (plus or minus
3 percent of normal) within 2 seconds. The equipment shall operate normally
following the transient. Performance shall be as specified in 3.8.4.

4.5.5.4 Power interruptien. With the saliniry indicating equipment
operating within the steady state tolerances of voltage and frequency, the
externa) power supply shall be suddenly interrupted, and after an interval
berween 3 and 4 seconds, the power sBupply, within the steady state tolerances,
shall be reapplied. After the salinity indicating equipment has been operated
long enough to detect any major performance degradaticn and to include any
recycling time, the power shall be interrupted for an interval of 29 to 30
seconds. The cycle, consistiang of three such interruptions, shall be repeated
for a total of four times. During, and as a result of these tests, no damage to
the equipment shall be incurred, and any noted effects of power lntervuption or
reapplication shall fall within the performance tolerances of this specification.
Power supply shall meet the requirements specified in 3.4.4.

4.5.6 Electromagnetic interference emission and susceptibility. Electro-
magnetic interference emission and susceptibility tests shall be in accordance
with MIL-5TD-462. Performance shall be as specified in 3.8.16.

4.5.7 Console ambient temperature. The console shall be placed inside a
controlled temperature or humidity chamber and connected to inputs and outputs
as specified in 4.5.3. The chamber temperature shall be wmaintained at 40 + 3°F
and a relative humidity of 50 + 10 percent for at least 4 hours, after which the
following accuracies shall be determined:
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(a) Console accurecy at nine data points from tables II, III,
IV or V, as applicable, and table VI (three conductivity
levels at three temperatures for each).

(b) Alarm accuracy of each SCM using the procedures specified

in 4.5.3,

The chamber temperature shall then be adjuated to 150 + 3°F and held at this

temperature for at least 4 hours after which the console and alarm accuracies
shall be determined in sccordance with irtems (a) and (b). Finally, the chamber
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temperature shall be lowered to 77 + 3°F and held at this temperature for at
least 4 hours, after which the console and alarm accuracies shall be determined
in accordance with items (a) and (b). Performance shall be as specified in

3.8.5.

4,5,8 Console humidity and temperature test. The console shall be set up
inside a controlled temperature or humidity chamber as specified in 4.5.7. The
test shall consist of 20 hours operation at 150 + 3°F followed by 12 hours
operation at 40 % 3°F. The relative humidity shall be maintained at 95 percent
during steady temperature operation. During steady operation at both 150 and
40°F, the console accuracies shall be verified using 16 data points from tables
11, 111, IV or V, as applicable, and table VI {(four conductivity levela at four
temperatures for each) to any one preselected SCM. The alarm accuracy of the
same SCM shall be verified using the procedure specified in 4.5.3. These checks
shall be performed during the third and last hours of operation at each temper-
ature. After completion of the 40°F portion, but before removal of the console
from the chamber, the chamber shall be brought to ambient conditions (77 * 3°F,
50 + 10 percent relative humidity). The console accuracies shall then be veri-
fied using nine data points from tables II, I1I, IV or V, as applicable, and
table V1 (three conductivity levels at three temperatures for each input) to each
of the SCMs. The alarm accuracy of each SCM shall be verified using the proce-—
dure specified in 4.5.3. The console shall then be removed from the chamher and
thoroughly examined for evidence of physical degradation. Performance shall be
as specified in 3,8.6.

4,5.9 Console enclosure. The salinity indicating equipment shall be tested
for tightness as specified in the splashproof test of MIL-STD-108. During and
after completion of the testing, the salinity indicating equipment shall meet the
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4.5.10 Sensor constant. The sensor constant shall meet the requirements
specified in 3.6.1.6 and 3.8.1{c),

4.5.10.1 Qualification inspection. The sensor constant shall be verified
using the procedure specified in method A of ASTM D 1125 to determine conformance
to 3.6.1.6. The measuring instrument shall energize the sensor at a frequency
of 1000 + 10 Hz. Cleaning solutions shall be used that are compatible with

sensor materials.

4.5.10.2 Quality conformance inspection. The sensor constant shall be
determined to ensure that the sensor shall pass the test specified in 4.5.10.1.
The merhod vsed for this determination may be at the option of the manufacturer.
The sensor constant shall meet the requirements specified in 3.6.1.6.
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4.,5.11 Sensor temperature compensator. The sensor shall be immersed in a
controlled temperature bath and shall have the tempersture compensator leads
connected to an ohmmeter. The bath temperature shall be Increased in steps of
approximately 25°F from 40 + 5°% to 250 + 5°F. At each step (bath temperature),
the resistance of the tempetature compensator shall be messured as specified in

3.6.1.2.

4,5.12 Sensor temperature compensator response. In order to determine
the response of the temperature compensator to changes in fiuid temperature,
three dlstilled water baths shall be set up at the following temperatures:

75 + 0.5°F, 125 + 0.5°F, 175 + O. S5®F. The baths shall be of sufficient volume
that the temperatures will not be significantly affected by the immersion of

the sensors as specified herein. The sensor temperature compensator leads
shgll be connacted tg an ohmmeter. The sensoras shall be immersed in the 75°F
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bath for at least 5 minutes and a resistance measurement shall be taken. The
sensors shall then be quickly transferred (in approximately 1 second) to the
125°F bath. Resistance readings shall be continuously recorded. The above-
mentloned procedure shall be repeated with the sensors being transferred from
the 125°F bath to the 175°F bath. Response of sensor temperature compensator
resistance to step changes in temperature shall be as specified in 3.8.10.

4.5.13 System accuracy {using test solution). In order to determine
system accuracy, sengors (having passed the sensor constant test specified in
4.5.10 and the sensor temperature compensator test specified in 4.5.11) shall be
installed in a flow loop and connected to a console (which has passed the console
accuracy test specified in 4.5.3). If a flow loop is unavailable, the sensors
shall be inserted in a beaker. Remote alarms, remote readouts, and dumps shall
be monitored as specified in 4.5.3. Sensor and valve asgsemblies shall be
installed. Solution temperature, solution concentration and pressure shall be
monitored by reference instruments throughout the testing. Five sensor and valve
agsemblies shall be monitored during system testing. ©System accuracy of console
readouts and alarms shall be as specified in 3.8.1. Data tables shall include a
tabulation of reference instruments, local and remote console meters, limits of
error and als~m actuation points. In the first sequence, solution temperature
shall be maintained at 77 + 1°F for the duration of the test sequence while the
solution concentration is increased in steps. Test points shall cover the full
meter range. As a minimum, the applicable values specified in tables II, II11, IV
or V, as applicable, and table VI shall be selected. At least two of the test
peints shall be alarm actuation points. Each test point value shall be maintained
for at least 5 minutes. At each tesat point, comparative readings shall be taken
for all channels of locsel and remote console meters, as well as the reference
instruments. In addition, alarms and dumps shall be observed for correct
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actuation. In the second sequence, the soclution concentration shsgll be main-

* tained at a value within the range of the particular console meter. The value
shall be selected from tables II, II1I, IV, or V, as applicable, and table VI, and
shall be maintained atr this value, as closely as possible while being monitored
on the reference instrument. While holding the concentration conatant, the
temperature of the solution shall be varied over the following points: 40°F,
77°F, 100°F, 150°F, and 200°F. The tolerance for each temperature shall be plus
or minus 1°F. Each test point value shall be maintained for at least 5 minutes.
At each test point, comparative readings shall be taken for all channels on

local and remore consoie meters, as well as the reference instruments.

26




Downloaded from http://www.everyspec.com

MIL-5-15103F(SH)

i,5.14 Overrange (sensor short circuit). The salinity indicating equip-~
ment shall be set up as specified in 4.5.13, except that the sensors shall not
be {mmersed in &8 bath. A short circuit shall be applied across the electrodes
of each sensor, one at & time, for 5 minutes each. Following the application
of short circuits, the equipment shall be subjected to the system accuracy test
specified in 4.5.13. Performance of the console shall be as specified in 3.8.1
and 3.8.9.

4.5.15 Sensor and valve assembly leakage. Sensor and valve assembly
leakage shall meet the requirements specified in 3.8.11.

4.,5.15,1 Qualification inspection. The sensor and valve assembly shall
be connected to a piping systewm or vessel capable of supplying water at a gauge
prussure of 225 1b/in? and 300°F. The valve assembly, with the sensor inserted,
shall be subjected to water at a gauge pressure of 150 lb/in2 and 300°F for a
sufficient pericd of time to determine that no leakage occurs (mwinimum 1 hour).
The sensor shall then be removed from the valve assembly and the valve shall be
¢losed. The valve assembly shall then be subjected to 225 1b/in2 at ambient for
a minlmum of 1 hour. The IC/SB-2-5 gensor and sensor holder shall be connected
to a plping system supplying water at a gauge pressure of 25 1b/in? and 300°F.
The sensor holder with the sensor inserted, shall be subjected to water at a
gauge pressure of 25 1b/in2 and 300°F for a sufficient period of time to deter-
mine that no leakage coccurs (minimum 1 hour). Maximum leakage rate shall he
verified as specified in 4.5.10.1, the temperature compensator resistance shall
be verified at one temperature as specified in 4.5.11 and insulation resistance
neasurements shall be made between sensor electrodes and between temperature
conpensator and outer electrode at the sensor cable ring terminations. Insula-
tion resistance measurements shall be not less than i0 megohms at 50 Vdc
(oinioum) when applied for not less than 60 seconds at ambient temperature.
Also, continuity shall be verified between outer electrode (ground) and extender
tube.

4.5.15.2 Quality conformance inspection. The following tests may be
performed in 1ieu of the test specified in 4.5.15.1.

4.5.15.2.1 Sensor. The sensors, except type 1C/SB-2-5, shall be tested by
connection to a piping system or veseel capable of supplying water at a gauge
pressure of 600 1b/in? at ambient temperature. The sensor shall be connected to
the applicable threaded adapter, plece 2 on Drawings 803-5184176 acd 803-5184177,
in order that the packing nut-adapter connection is included in the test. The
pressure shall be applied for a sufficient period of time to determine cthat no
leakage occurs (minimum 10 minutes). Following the leakage test, verification
of sensor constant, temperature compensator resistance, insulation resistance and
continuity shall be made as specified in 4.5.15.1, except 4.5.10.2 shall aepply.

4.5.15.2.2 Valve assembly. Complete valve asgsemblies in accordance with
u{nan Rn"—glﬂﬁ]'l'ﬁ and 803-51R84177 ghall ba tagted by connection to a piping
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system or vessel capable of supplying water at a gauge pressure of 225 1b/in?
at ambient temperature. The pressure shall be applied for a sufficient period
of time (minimum 10 minutes) to determine that no leakage occurs. The maximum
leakage rate permitted through the valve seat shall be 12.5 cuble centimeters
per minute.

:’
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4.5.16 Sensor insertion. The sensor and valve assembly shall be installed
as specified in 4.5. 15. The water conditions shall be adjusted to a gauge
pressure of 63 1b/4n? and 250°F. The sensor shall be inserted and wichdrawn
from the valve agsembly a minimum of ten times. Performance shall be as speci-

fied in 3.6.

4.5.17 Console insulation resistance. The Insulation resistance of the

consoles shall be determined by applying 50 Vde {(minimum) between ground and
console input (sensor terminals) and between ground and console outputs (remote
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readout, remote alarm, and dump), with console at a temperature of 77 + 3°F and
at a relative humidity of 50 + 10 percent. The resistance, measured in megohums,
shall be as specified in 3.8. T2. Voltage sensitive parts shall be disconnected

during this test.

4,5.18 Vibration.

4.5.18.1 Console vibration. The console shall be vibrated in accordance
with type I of MIL-STD-167-~1. During the test, the console shall be set up as
specified in 4.5.3. An input signal, 10 percent below alarm set point, shall be
applied to each channel. The meter shall be observed for anmy unusual movement on
each channel. There shall be no false alarms during the test. After the test,
console accuracy shall be verified by substituting nine data points from tables
11, 111, IV or V, as applicable, and table VI {three conductivity levels at
three temperatures for each) to each SCM. Accuracy of alarm and dump for each
5CM shall be verified by simulating a fixed temperature at the temperature
compensator terminals and slowly increasing the simulated conductivity until
alarm actuation occurs. Performance shall be as specified in 3.8.13. CQualifi-
cation inspection report shall include coples of the vibration test reports and

photographs as 5pecif1ed in MIL-STD-167-1.

4.5.18.2 Sensor and valve assembly vibration. The sensor and valve

sssembly shall be connected to a 1-1/4 inch nominal pipe size tee in the normal
configuration. It shall be vibrated in accordance with type I of MIL~-STD-167-1.
The temperature compensator resistance shall be monitored during the test. After
completion of vibration, the assembly shall be examined for damage and shall be
subjected to the sensor counstant test specified in 4.5.10, the sensor temperature
compensator test specified in 4.5.11, and the sensor and valve assembly leakage
test specified in 4.5.15. Performance shall be as specified in 3.8.13, 3.6.1.6,
3.6.1.2, and 3.8.11.

4,5.19 Shock.

4.5.19.1 Console shock. The console shall be bulkhead mounted and shall
be tested in accordance with grade A, class 1, type C of MIL-S5~901. During the
test, the console shall be set up and energized as specified in 4.5.3. An input
signal, 10 percent below alarm set point, shall be applied to each channel.
After each blow, the console shall be examined for damage and each channel shall
be checked for proper reading. There shall be no false alarms during the test.
Following the shock test, console accuracy for each channel shall be verified
using the procedure specified in 4.5.3. Performance shall be as specified in
3.8.14. Qualification inspection report shall include coples of the shock test
reports including photographs of the test set—up and any failed elements.

(3]
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4.5.19,2 Sensor and valve assembly shock. The sensor and valve assembly,
and the IC/SB=2-5 sensor and sensor holder, connected as specified in 4.5.18.2,
shall be tested in accordance with grade A, class 1, type C of MIL-5-901. After
the shock test, the assembly shall be examined for damage and then subjected to
the sensor constant test specified in 4.5.10, the sensor temperature compensator
test speclfied in 4.5.1]1 and the sensor and valve assembly leakage test specified
in 4.5.15. Performance shall be as specified in 3.8.14, 3.6.1.6, 3.6.1.2, and

3.8.11.

4.5.20 Dielectric withstanding voltage. Dielectric withstanding voltage
between electrical circuits and ground shall be determined with a closely
sinusoidal source of 60 Hz having a capacity of at least 1 kilowatt (kW). Root
mean square {rms) values of test voltage shall be as shown in table X.

TABLE X. Rms values of test voltage.

Circuit voltage of ros value of dielectric
equipment tested withstanding volrage
Less than 60 450
60 to 120 900
Above 120 and less than 240 1200
240 to 480 1500
Above 480 Twice rated voltage,
plus 1000

Radio interference filters or capacitors having a voltage rating of less than
the test voltage specified herein and all sychrfos shall be disconnected freom
the equipment during this test. The voltage shall be raised gradually to the
value shown in table X and shall be maiutalned at that value for the following

period of time:

{a) Qualification inspection: 1 minute + 5 seconds.
(b) Quality conformance imspection: 5 + 1 seconds.

The dielectric withstanding voltage test shall not be applied to electronic or
electrical ci rr-uirrv which uses low valtage partsg guch as cransistors, electro-

lytic capacltors, diodes, and other voltage-sensitive parts. Chassis and other
removable assemblies shall be removed during the tests. The tests ghall be
monitored for evidence of disruptive discharge and leakage current as specified
in 3-8.8.

4.6 Inspection of packaglng. Sample packages and packs, and the inspec~
tion of the preservation-packaging, packing and marking for shipment and storage
shall be in agcordance with the requirements of gection 5 and the documents
specified therein.
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5. PACKAGING .

(The packaging requirements specified herein apply only for direct Govern-
ment acquisition. For the extent of applicability of the packaging requirements
of referenced documents listed in section 2, see 6.4.)

5.1 Packaging requirements. Salinity indicating equipment shall be pre-
sarved level A, C, or commercial, packed level A, B, C or commercial as specified
(sea 6.2.1) and marked in accordance with MIL-E-17555 and shall include bar codes
and applicable packaging acquisition options therein as specified (see 6.2.1).

In addition, for Navy acquisitions, the following applies:

(a) Navy fire-retardant requirements.

(1) Lumber and plywood. When specified (see 6.2.1), all
lumber and plywood including laminated veneer material
used in shipping container construction members,
blocking, bracing, and reinforcing shall be fire-
retardant treated material conforming to MIL-L-19140
as follows:

Levels A and B -~ Type 11 -~ weather resistant.
Category 1 -~ general use.

Level C - Type 1 - nonweather resistant.
Category I = general use.

{2) PFPiberboard. When specified (see 6.2.,1), fiberboard .
used in the construction of class—domastic, non-
weathar resistant fiberboard and cleated fiberboard
boxes including interior packaging forms shall meet
the flameapread and the specific optic density
requirements of PPP-F-320.

6. NOTES

6.1 Intended use. The salinity indlcating equipment covered by this
specification is intended for naval shipboard use for detecting and Indlicating
the amount of dissolvad salts in systems such as propulsion condensate, fresh
water distillate, cooling water, and others. The equipment is 1In each case a
semi=-vital unit which, 1f disabled, would Iimpair the effectiveness of the ship,

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
following:

{(a) Title, number, and date of this spacification.

(b) Type designation and quantity (see 1.2 and 1,3).

(c) Repaater consoles, when required (see 1.2.3 and 3.10.1).
{(d) TUlevels of preservation and packing required (see 5.1).
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(e) When fire-retardant requirements are not required (see 5.1(a)).

(f) Special warking required (see 5.1).

(g) When fiberboard shall meet the flamespread and optic density
requirements of PPP-F-320 (see 5.1(a)).

6.2.2 Data requirements. When this specification is used in an acgquisi-
tion and data are required to be delivered, the data requirements ldentified

below shall be developed as specified by an approved Data ltem Description (DD
Torm 1664) and delivered in accordance with the approved Contract Data Require-
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ments List (CDRL), incorporated into the contract. When the provisions of Dol
FAR Supplement, Part 27, Sub-Part 27.475-1 (DD Form 1423) are invoked and the
DD Form 1423 is not used, the data specified below shall be delivered by the
contractor in accordance with the contract or purchase order requirements.
Deliverable data required by this specification are cited in the following

paragraphs.

Paragraph no. Data requirement title Applicable DID no. Opcion
3.11 Drawings, engineering and DI-E-7031 Level 3
associated lists
4,1.2 Inspection system progranm DI-R-4803
plan
G.4.2 Inspection and test reports DI-T-5329 ———

{Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5010.]12-L., AMSDL. Copies
of data item descriptions required by the contractors in connection with specific
acquiation functions should he obtained from the Naval Publications and Forms

Center or as directed by the contracting officer.)

6.2.2.1 The data requirements of 6.2.2 and any task in section 3, 4, or
5 of this specification required to be performed to meet a data requirement wmay
be waived by the contracting/acquisition activity upon certification by the
offeror that identical data were submitted by the offeror and accepted by the
Government under a previous contract for identical item acquired to this speci=-
fication. This does not apply to specific data which may be required for each
contract regardless of whether an identical item has been supplied previously

{for example, test reporta).

6.2.2.2 Technical manuals. The requirement for technical manuals should be
considered when this specification is applied on a contract. 1If technical manuals
are required, military specifications and standards which have been cleared and
listed in DoD 5010.12-L (AMSDL) must be listed on a separate CDRL (DD Form 1423),
included as an exhibit to the contract. The technical manuals must be acquired
under separate contract line item in the contract.

L
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6.3 Qualification. With respect to products requiring qualification,
awards will be made only for products which are, at the time set for opening
of Bids, qualified for inclusion in Qualified Products List QPL-15103 whether
or not such products have actually been so listed by that date. The atteation
of the contractors is called to these requirements, and manufacturers are urged
to arrange to have the products that they propose to offer to the Federal
Government tested for qualification in order that they may be eligible to be
awarded contracts or purchase orders for the products covered by this specifi-
cation. The activity responsible for the Qualified Products List is the Naval
Sea Systems Command, SEA 55Z3, Department of the Navy, Washington, DC 20362-5101
and information pertaining to qualification of products may be obtained from
that activicy. Application for qualification tests shall be made in accordance
with "Provisions Governing Qualification SD-6" (see 6.3.1).

6.3.1 Copies of "Provisions Governing Qualification SD=6" may be obtained
upon application to Commanding Officer, Naval Publications and Forus Ceater,
5801 Tabor Avenue, Philadelphia, PA 19120,

6.4 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 lose
their separate identity when the equipment is shipped.

FE -5 1.0

©.5 Provisioning. Provisioning Technical Documentation (PTD), spare
parts, and repair parts should be furnished as specified in the contract.

6.5.1 When ordering spare parts or repair parts for the equipment covered
by this specification, the coantract should state that such spare parts and
repalr parts should meet the same requirements and quality assurance provisions
as the parts used in the manufacture of rhe equipment. Packaging for such
parts should also be specified.

6.6 Subject term (key word) listing.

Alarm level control

Power supply module

Salinity channel module

Supply voltage and frequency (steady state)
Supply voltage and frequency (transient)

6.7 Changes from previous issue. Asterisks are not used in this revision
to iIdentify changes with respect to the previous issue due to the extensiveness
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