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COMMERCIAL ITEM DESCRIPTION

GAGES, LIQUID LEVEL MEASURING, TANK

The General Services Administration has authorized the use of this commercial
item description for all Federal agencies.

1. SCOPE. This commercial item description covers gages for measuring transmitting and
indicating liquid levels of tanks. The gages specified herein are used primarily to indicate levels in
de-aerating tan.@ condensate storage and return tanks, hot water expansion tanks, lubricating oil
and fiel oil tanks, acid storage* caustic storage tanks, seawatertanks,freshwatertanks,
wastewatertanks,ballasttanks,andtice tanks

2. CLASSIFICATION. Gages shall be of the following types as specified (see 7.2):

Type I -
Type II -
Type III -
Type IV -
Type V -
Type VI -
Type W -
Type VIII -

Buoyant force.
Diaphragm.
Purge.
D&&rential pressure.
Magnetic float type indicating system.
Direct readiig magnetic flag level indicator.
Magnetostrictive level transducer and gauge. “
Gauge and differential pressur~ ekctronic.

3. SALIENT CHAIU4CTE.IUSTICS.

3.1 Description. The gages shall consist of a liquid level measuring elemen~ a means of
transmitting the measurement and an indicator. The measuring element shaUbe composed of

Beneficialcomments,recommendations,additions,deletions,clarifications,etc.andanydata
whichmay improvethisdocumentshould be sent to: Comrnandmg Officer (Code 1581), Naval
Construction Battalion Center, 1000 23rd Avenue, Port Hueneme, CA 93043-4301, by using the
Standardization Document Improvement Proposal (IID Form 1426) appearing at the end of this
document or by letter.
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materials thatwillnot chemic~y react with the operating fluid. When the liquid is corrosive, or
contaminated by solids that may obstruct or intetiere with the normal operation of the indicator,

@
provisions shalI be made to seal the indicator from the system. The indicating element shall
receive and indicate the signal from the measuring element either induectly or directly, (see 7.2).
The gages shall allow for the tank’s liquid level to be easily read. The use of compressed air or a
hand pump as specified (see 7.2), maybe used with type III gages.

3.2 Standard commercial rxoduct. The gages shall, as a minimum be in accordance with the
requirements of thiscommercialitemdescriptionand shallbethemanufacturer’sstandard
commercialproduct.Additionalorbetterfeatureswhicharenotspecificallyprohibitedbythis

commercialitemdescriptionbutwhicharea partofthemanufacturer’sstandardcommercial

product,shallbeincludedinthegagesbeingfhrnished.A standard commercial product is a
product which has been sold or is being currently offered for sale on the commercial market
through advertisements or manufacturer’s catalogs, or brochures, and represents the latest
product model.

3.3 Design. The gages shall be capable of indicating levels of still or turbulent liquids over the
entireindicating range. The gage design shail prevent conditions hazardous to personnel or
deleterious to equipment and shall facilitate installation and service in the field. The gages shall be
designed for the fluid properties and system conditions specified (see 7.2). When specified
(see 7.2) gages shall be frost and fimgus protected. The gages shall be capable of maintaining
accuracy of indication and resist wear and corrosion. Moving parts shaIIbe properly aligned and
adequately lubricated, as applicable. Interior parts, seals, and packing shall be accessible for
service. Mounting shall be either at the source or at a remote location (panel or wall type) as 0
spectied (see 7.2). When specified (see 7.2), protection horn gage overrange shall be finmished.
A single measuring device shall be capable of covering the entire operating range. Means shall be
provided to permit filhg and drainage of fluid-containing components without disassembly of the
gage unit. At the option of the manufacturer, unless definitely specified (see 7.2), type III gages
shall be equipped with means of constant bleed (with or without rapid blow-down) for continuous
“mdicatio~ or intermittent purge to check readiig. Accuracy of the measurements beyond the fist
major graduation on the indicator shall be within the limits specified in table I. When specified
(see 7.2), the accuracy shall be within plus or minus one percent.

3.4 O~eratina condkions, Typical condensate tank operating condkions are 2 pounds per square
inch (psi) (14 kilopascal (kPa)) at 220 degrees Fahrenheit (“F) (104 degrees Celsius ~C)).
Operating capability shall beat a range that extends to 30 psi (207 kpa) at 275 ‘F (135 “C).

3.5 Performance. The gage characteristics for each type shall be as specified in table I.

3.6 Components,

3.6.1 Measuring element. The measuring element shall be inherently resistanttocorrosionandof

thetypespecifiedintable1.Thiselementshallaccuratelyandinstantaneouslymeasuretheliquid

levelby means ofthestaticpressure,buoyantforce,magneticallyactuatedreedswitc~or

2
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displacement principle and shall includ~ when applicable, compensation for variations in pressure
and temperature. The element shall be finished for indoor or outdoor sewice (see 7.2) and shall
not result in fhilure due to normal system variations. The cable for the type I gage shaUbe u
nontwistingandnonstretching.capillarytubesfortype11gagesshaIIhaveaninsidediameter
ofnotgreaterthan0.8inches(20millirnetre(mm)).ThebubblepipeforthetypeIIIgageshallbe
positionedsothatthemaximum liquid rise in the pipe WUbe not less than l-inch (25 mm) below
the air comectiontothepipe.Dependingontankconditions,thewe IV andtypeVIIIme maY
be designed to indicate the liquid lwel by means of a suitable datum pressure and-either the total -

--

tank pressure, the vapor pressure above the liqu.i~ or the liquid pressure. When the vapor
pressure above the liquid is selected to provide a dMerential pressure with a datum pressure, an
equalizingtube shall be provided. Condensing ~ or surge chambers shall be fiunished when
necesswy to meet the speci.tied requirements. Type V shall be flanged or bracket mounted rigid
pipemountedinsuchaway astoprovidefreemovementofthefloatwithinthetankorvessel.
TypeVI shallberigidlymountedpipeexternalhornthetankandmountedinsuchaway asto
providevisualaccesstotheindicatingelement.Type~ shallbecapableofmonitoringthe
liquidkve~volume,andtemperatureofasingleliquidoroftwodiilerentimmiscibleliquids
contained in one tank.

TABLE 1. Gze tvues and characteristics.

Chiuacteristics TW 1 TypeIi Type113 TypeW

-~ M% Viscaxaud (xxrUiiW.Visanlsd M% ad N mvkaus liquids
solids kuing SQlidsbcuin8 solids buring

staticpCssurcm& O-3,000 psi 0-1s0 @ f&75 psi O-3.000 psi
(0-20 604 lch) (0-1 034 m) (cb517 Id%) (0.20 604 kPa)

180 “F(82 ‘w) 27S ‘F (135 W) 180”F(82’W) MO’T(66W)

Muwing dmlun Float audfloatmububle Oi@mf$m Bubble * MmmUric device

Oilua Imlmisiofl Ma&lid linhgc Fluid ~ ~8==w==dti MagnctiQ udmicai

Tank aditicm valtcdorUn&rprs5urc valtcdorlmdcrp?cm,lm Vcutcdcuuudapfcsam valtcdctundcrpcisufc

LewIckugcliuti& o-loo ft(o-30480mm) 0-200 tl (040 960 mm) 0-100 R (WO 480 mm)
HzO

lo-inch to40f&
HIO HzO (12 192 mm) H@

T=IP=MM= CCWK=XI .WI Almw 120 “F (49 %) k 120 ‘F(49W) A&w 160”Fc71 ‘W) Alnm700~
cwnsfcquimd (4a k%)

~~ NJA NIA NIA AbOw 1.s00 pi
(10342kFa)

*3- f3pcnxxll *3paun.1 *3 ~

t . .tmiilnit 250 fl (76 200 mm) 1,000 fi (304 800 mm) 1,000 ft (304 800 mm) 5.000 fi (1 S24 000 mm)
(I0,000R(3 048000mm) for Cktaic
fix tic)

O,!
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TABLEI. Gaze tvpes and characteristics. - Continued

(3 048000 rrmr) (3 048000 mm) (762 000 mm) (i 524000 mm)

*@8e VP ~ ele ~der Conditim = tie ri~ indi~ -00 forPLUPOSCof ti c=mnercial item descrbdon is not necessedv
intended to extend over the entire range indicated. T~ical requirements km level measm%g applications withi2rthe above limits are noted m -
section 7. ktud range of oPemting conditions shali be as qdiied (see 7.2)

3.6.2 Measuring transmitter. The measured level shall be transmitted fiorn the measuring element
to the indicator either duectly or indirectly by mechanical, electrical, hydraulic, or pneumatic
means. When transmission is electrical, the transmission shall conform to the applicable portions
of NFl?A 70. Transmission shall be accomplished with minimum resistance, pressure drop, or lost
motion. The transmitter shall operate over the entire range of measurements indicated, and shall
not be adversely af.llectedby normal system variations.

3.6.3 Indicator. The indicator shall clearly indicate the liquid level measured, be adjustable,
balanced and aligned, enclosed in a dust-proof housing, with minimum fkictio~ lost motio~ and
moisture contamination. Length and graduation shall be as specified (see 7.2). Unless otherwise
specified (see 7.2), calibration shall be made at midscale. When the indicator is of the liquid-
contain.ing type, it shall be leak-tight, equipped with a dr@ and constructed of materials that
avoid deterioration due to corrosion. The indicator shalI be enabled to retain the liquid when the
indicator range has been exceeded. Operation of the indicator shall be by the same means that are
employed in operation of the transmitter. Indicator pefiormance shall not be affected by system
variations or slight distortion of the housing.

3.6.4 Bearings. Bearings provided in any of the gage components shall be the sealed-for-lifie
anti-fiction type, designed for long life and resistance to wear.

4

characteristics TypeV TypeVI TypeVII TypeVIII

Operatingfluid Corroaivq viscous Comosivq nonviscous Comosiv% nonviscous Viscous Iimrids aod

Static pressure range

M*um @WHWUIW

Meawring ekment

Direct tnmmision

Tank condition

L.zvel change liits*

Ternprature CO122-011

Premure Compendon

Accuracy

Remotetramankion lit

0-3,000 pi
(0-20 604 kPa)

225 “F (107 “C)

Magnetic float

E1ectro-mechanical/rwed
switch

V@ed or under premure

0-500 ft
(O-152 400 mm)
H20

NIA

WA

*l Percent

10,000fi

0-750 psi
(O-5 171 kPa)

750 ‘F (399 “C)

Fhthigid pipe

Magnetic ti

Vented or under pmsure

o-1oofi
(0-30 480 nun)
HzO

N/A

NIA

~ o.375.&h (10 -)

10,000 ft

Iiquida

0-50 p2i
(O-344 kPa)

150 ‘F (66 “C)

Mqetostrictive/magnetic
floa2

Ma@ostrictive,
electronic

Vented or under Pressure

0-65 ft
(0-19 812 mm)
HZO

WA

NIA

k0.25z

2,500ft

nonviscou” fluids

0-50 psi
(O-344 kPa)

212 “F (100 “C)

Diaphragm

Electronic

Ventedor Underprmsure

1.65-2,000 tt
(42-50 800 mm)
H20

-5 ‘F to +175 “F
(-20 “C to + 80 “C)

NIA

*0.5peromt

5.000ft
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3.7 Fastenimz devices. AUscrews, pins, bol~ and similar parts shall be installed with means for
preventinglossof tightness. When subject to removal or adjustmen~ such parts shall not be
-4 peen~ *4 or othexwise permanently deformed.

3.STreatment and painting.Unkssotherwisespecified(see7.2),thegagesshaObetreatedand
paintedinaccordancewiththemanufacturer’sstandardpractice.

3.9 Electrical euuipment. When electrical operation is requir~ input characteristics and
comections shall be as specified (see 7.2).

3.10 Pneumatic and hvdraulic eauioment. Unless otherwise specified (see 7.2), each instrument
located at measuring source shall be tished with integral piping for installation into an existing
system. Unless otherwise specified (see 7.2), continuous length tubing shall be provided. When
SPeci.f%d(see 7.2), tubing shall be encased in a sheath. Fluid characteristics and comections shall
be as speciiied (see 7.2). Pipingconnectionsshallbeasspe&ed (see7.2).

3.11 Gearing.Spurgearsandpinionsusedinanyofthemetercomponentsshallbemachinedin
the“inch”systemandshallcotiormtothedimensionsandtolerancesofAGM.A 201.02.Where
heli~herringbon~bevel,orworm gearingk US* thedimensionsandtolerancesshallmnform
toAGMA 390.03.Operationofgearsshallbesmoothandfreeofvibration.

4. REGULATORY REQWREMENTS.

o
,!:i

4.1 MateriaIs. The offkrorkcmtractor is encouraged to use recovered materials to the maximum
extent practicable, in accordance with paragraph 23.403 of the Federal Acquisition Regulation
(FAR). Unless otherwise specified here@ all equipmenl materia and articles incorporated in the
workcoveredbythiscommercialitemdescriptionaretobenew andfabricatedusingmaterials
producedfromrecoveredmaterialstothemaxinumextentpossiblewithoutjeopardizingthe
intendeduse Theterm“recoveredmaterials”meansmaterialswhichhavebeencollectedor
recoveredfromsolidwasteandreprocessedtobecomeasourceofrawmaterials,asopposedto

v@@ nW materials.Unless othemvise sptxM~ none of the above shall be interpretedtornea,n
thattheuseof used or rebuilt products are allowed under this commercial item description

4.2 Metricproducts.Products manui%tured to metric dimensions will be considered on an equal
basis with those manufactured using inch-pound units, provided they Ml within specified
tolerances using conversion tables contained in the latest version of FED-STD-376B, and ail other
requirements of this commercial item description including fo~ fit and iinction are met. If a
product is manufactured to metric dimensions inn the inch-pound units, a request should be made
to the mntracting officer to determine if the product is acceptable. The contracting officer has
the option of accepting or rejecting the product.

5. QUALITY ASSWCE PROVISIONS.

5.1 Product conformance. The products provided shall meet the salient characteristics of this

o
;! commercial item descriptio~ cotiorm to the producer’s own drawings, specitkations, standards,

5
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andqwdityassurancepractices, and bethesame product offered forsale inthecom.mercia.l
nmrk6t. The government reserves the right to require proof of such cotiorrnance.

m

6. PACKAGING. The preservatio~ packing, and marking shall be as specified in the contractor
order.

7. NOTES.

7.1 Source of documents.

7.1.1 Copies of specifications and standards required by suppliers in connection with specific
procurement finctions should be obtained from the procuring activity or as drected by the
contracting officer.

7.1.2 The Federal Acquisition Regulation (FAR) may be obtained born the Superintendent of
Documents, U.S. Government Printing Office, Washingto~ DC 20402.

7.1.3 NFPA Standards are available from the Nationai Fire Protection Associatio~ Batterymarch
Park Quincy, MA 02269.

7.1.4 AGM.A Standards are available from the American Gear Manufacturer’s Associatio~
1500 King Street, Suite 201, Alex~dri~ VA 22314.

7.2 Ordering data. Acquisition documents should speci& the following:

:

c.

d.

e.
f.

&
h.
i.

j.

k.

Type gage required (see 2. and table I).
Whether measurement is director indirect, and whether compressed air or a hand pump is
available for type III gages(see3.1).
Fluid density, pressure, and temperatur~ static pressure, tank height, range of level
measurement, and tank pressure specified (see 3.3 and tabie Q.
Whether gage is to be remotely mounted or mounted at the measurement source; whether
wall or panel mounting is required; whether protection from gage overrange is to be
iimnished, and whether continuous indication (with or without rapid biow-down) or
intermittent purge is required (see 3.3).
~en gage accuracy is pius or minus one percent is required (see 3.3 and table I).
Frost and fingus protectio~ if required (see 3.3).
Whether measuring element shall be for indoor or outdoor service (see 3.6.1).
Length and graduation required and indicator calibration if other than specified (see 3.6.3).
Treatment and painting, if diflierent than specified (see 3.8).
Hekctrical operation is required; electrical input characteristics and connections required
(see 3.9).
When integral piping is not required, and whether continuous length tubing need not be
finished; whether tubing shall be encased in sheath; fluid characteristics and connections
required; and piping connections required (see 3.10).

6
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7.3 Part Identification Number (pm The following’part identification numbering procedure is

o
;‘,,,, for government purposes and does not constitute a requirement for the contractor. The PINs

used for items acquired to this description are created as folIows:

AA50568-XX
CID number
Type code (see table 1)

7.3.1 Type code of the gage is identified by a type number identifier.

O,~;

7.4 Options. Since overall accuracy of the gages sptied are governed by the type
measurement method of transmissio~ and indicator Iocatio% a complete gage unit arranged as
recommended by the manufacturer should be provided for the intended system application. Type
I gages are essentially unafkcted by changes in the fluid specific gravity, and may be used on
tanks where there is sufficient installation clearance. Type II gages are suitable for use when
purge air, ~ or liquid is not available, or where its use is undesirable. For he III gages, a hand
pump k recommendedforopen or vented tanks or nonvented tanks when the over the liquid
pressuredoes notexceed5 psi (34 lcpa), or when the head of the fluid does not exceed 20 psi
(138 IcPa), or when the indicator is not more than 250 f=t (76 200 mm) ilom the tank Type IV
gages are normally fhrnished when it is convenient to make use of the liquid static pressure acting
on various type indicating elements such as spiral, diap- or beIlows. Type V gages are
unaffected by dep@ density, operating temperatures and pressures and maybe used on tanks
where there is sufikientinstallation clearance. Type VI gages are used when direct tank
penetration is not possible and when a remote electrical output is not required. Type VII gages
require no recalibration after initial set-up. Repair or replacement of the complete transducer or
sensing element is accomplished through the top of the tank Type VIII gages are appropriate for
use in seawater, fksh water, wastewater, ballast and &e] oil tanks.

7.5 Subiect term (law word) listing.

Buoyant force
Diaphragm
Differential pressure
Electronic
Magnetic float
Purge

O,’
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

UCTION~
1.ThePreparingactiviimustcompkte blocks1,2, 3.’N~ 8. In block 1, both the documentnumberand revisionMter shodd

begiven.

2. The submitter ofthisformmust complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a repty within 30 days from rt?cdpt of theform.

NOTE This formmay notbeusedtorequestcopiesofdocwnwts,norto requestwaivers, or clwikadon of requirementson
currentcontracts.Comments submittedon thisform do notconsdtuteorimplyauhwhaw“ntowaiveanyportionofthe
referenceddocument(slortoamendconuactualretirements.
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