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29 March 1973

This specification is approved for use by alil Departments and Agencies
of the Department of Defense.

1. SCOPE
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1.2 Classification. The tanks shall be of the following types, classes,
styles, sizes, and capacities, as specified:

Type 11 -~ Cement or siliceous lined steel.

Type 111 - Copper—-silicon alicy

Type IV - Glass-lined steel.

Type VI - Ccpper-lxned steel,

Type VII - Nickel-copper alloy.

Type VIII - Copper tank.

Type IX - Stainless steel

Type X - Copper-nickel alloy.

Type XI - Electroless nickel plated steel overcoated with

flvorocarbombased polymer.

Type XI1 =~ Steel overcoated with fluorocarbon based polymer.

Class 1 - 85 pounds per square inch gage (psig) working pressure.

Class 2 - 100 psig working pressure.

Class 3 - 125 psig working pressure.

Class &4 - 150 psig working pressure.

Style A - Horizontal.

Styie B - Vertical.

Size and capacity (see 3.9).

FSC 4520

Beneficial comments (recommendations, additions, deletions) and any pertiment
data which may be of use in improving this document should be addressed to: US
Army Mobility Equipment Research and Development Command, ATTN: DRDME-DS, Fort
Belvoir, VA 22060 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or by

letter.
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2. ATPLICABLE DOCUMENTS

2.1 1Issues of documents.

= -~ b

§5—C-1960/3
PPP-B-601
PPP-B-621

MILITARY

FED-STD-H28

MILITARY

MIL-STD-1186

uYrY _Oomn_1100
MiL~-oly-i14100

(Copies of specifications and standards required by contractors in connection

oo &
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The following documents of the issue in effect on

or request for proposal form a part of this

L 4

cation to the exteat upecxlxeu nerein:

Heater, Water, Electric and Gas Fired,
Residential.

ment, Portland.
Boxes, Wood, Cleated-Plywood.
Box, Wood, Nailed and Lock-Corner.

Deannarvatdam - Doaabaasd thade ~F
riTcoci vauw iuji KC\-I\GSLU&, TIMCLIIVUD VUl e
Crates,; Wood; Open, 12,000- and
16,000-Pound Capacity.

Cratea, Wood, Open and Covered.

Screw-Thread Standards for Federal
Services.

Identification Marking of us Hilitary
Property.

Cushioning, Anchoring, Bracing, Blocking,
and Waterproofing; with Appropriate Test
Methods.

with specific acquisition functions should be obtained from the procuring
activity or as directed by the contracting officer.)

~N
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2.2 Other publications. The following documents form a part of thi
specification to the extent specified herein. Unless otherwise indicated, the
igaue in effect on date of invitation for bids or request for proposal ghall

ANSI/ASTM A240 - Standard Specification for Heat-Resisting Chromium
AamAd Nheonmd com Ad AL~ Ctadeutoann QCoaxl NY oo oL . &
allu LIILUVWMLUWIT VA CRE L oLaldliicTdd JLTCd ILULC' DIICCL,
and Strip for Fugsion-Welded Unfired Pressure Vessels,

ANSI/ASTM B96 -~ Standard Specification for Copper-Silicon Alloy
Plate and Sheet for Pressure Vessels.

ANSI/ASTM B107 - Standard Specification for Magnesium-Alloy Extruded
Bars, Rods, Shapes, Tubes, and Wire.
ANSI/ASTM B122 - Standard Specification for Copper-Nickel-Tin Alloy,

Copper-Nickel-Zinc Alloy (Nickel Silver), and
Copper-Nickel Alloy Plate, Sheet, Strip, and Rolled

Bar.
AACY /ACYAL D177 Cocemd oo Cuommd £48nmnted mca Emee AL Al. T [ o PP 41T o ZITATN
AN L/ MO LTl DLL - DLﬂlludl opecliliicalivun i1vul “LLI\CL—L’UP}Itl HALIOY (UND
NO4LOD) Plate, Sheet, and Strin.

ANSI/ASTM B152 - Standard Specification for Copper Sheet, Strip, and
Rolled Bar.

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

AMERICAN TRON AND STEEL INSTITUTE (AISI)

Steel Products Manual - AISI Sheet Steel

LY

{(Application for copies should be addressed to the American Iron and Steel
Tmotdrnta 18N Taot L%29%nAd Cetvant w VaAarl vV 1INN17
.I,MDL‘\-UL‘—’ ot T AdEA D = TV L lind (YA Sy S ‘—Cl-‘ AVG- W 1vsn, ISFS E AN AS ] .,

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

Boiler and Pressure Vessel Code, Section IV - Rules for Construction of
Heating Boilers.

Boiler and Pressure Vessel Code, Section IX - Welding Qualificationms.

(Application for copies should be addressed to the American Society of
Mechanical Engineers, 345 Bast 47th Street, New York, NY 10017.)

AMERICAN WELDING SOCIETY (AWS)

ATYTO TN\1 1 Ot emee o becan = 1 - 1T 12 _
AWO Ddel OLIUCLULAdL WELULI
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(Application for copies should be addressed to American Welding Society, 2501

Northwest Seventh Street, Miami, FL 33125.)

(Technical society and technical association specifications and standards are
angrallv available for reference from libraries. They are slso distributed

among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Description. The tanks shall be of the specified type, class, style and
- Y PN 1 ” e ] b ] h e 1 1 (s} e | n PRpsRy | r4 LY P, | L _ 11 P 2 __a r . 3 v
BlZe (BEE lel, Jelel, Jelei, 5.7 804 D..), &nda snaili consisl or welided
cylindrical shells provided with heads, tappings and openings.

3.1.1 Style A, horizontal. When a horizontal (Style A) tank is specified
(see 1.2 and 6.2), the tank shall be fabricated as shown in figure 1. Unless
otherwise specified (see 6.2) the tanks shall be fabricated with plus heads.

3.1.2 Styie B, vertical. When a vertical (Style B) tank is specified (see
1.2 and 6.2) the tank shall be fabricated as shown in figure 2. Unless
otherwise specified (see 6.2), the tank shall be fabricated with a plus
bottomhead.

3.2 Standard product. The tanks delivered under this specification shall be
the manufacturer's standard commercial product (see 6.9.1), except for any

changes necessary to comply with the requirements of thi .
Additionel or better features which are not specifically prohibited by this
specification but which are a part of the m_nafact»rer's standard commercial
product shall be included in the tanks being furnished. All tanks of one type,

class, style and size furnished under this specification for any one contract,
including parts, components and assemblies thereof shall be interchangeable (see
6.9.2).

bo | - L e s PRy . I e d e 3 _ Y 7\ N\ P PR I . | £ z ~ z /) v

J.3 rilIst arcticiée (preproauction mocelis)). wnen speclirliea (see d.Z, O.4 and
6.8), the contractor shall furnish one or more tanks for examination and testing
within the time frame specified (see 6.2) to prove, prior to starting

production, that his production methods and choice of design detail will produce
tanks which comply with the requirements of this specification. Examination and
ter ts shall be as specified in Section 4 of this specification and shall be
subject to surveillance and approval by the Government.

2 1 o PV P Py tgiy I B gunp Al o Lad cond s b e AL L _1TT L _a_..__a__ .3

Je 4 voa compillance. iane [IUL wWaLlr BlLuUlaytc LaOKkd blanall ve consiruciea,
tested and marked in accordance with the applicable requirements of ASME Boiler
and Pressure Vessel Code, Section IV, Rules for Construction of Heating Boilers

and as specified herein. The presence of the ASME Official Code HLW - symbol
stamped or marked on the tank and the furnishing of a copy of the applicable
ASME REQUIRED Manufacturers' Master Data Report will be accepted as evidence
that the tanks conform to the ASME Rules for Construction of Heating Boilers.

2 C | V PRy I | V PR B IO YO B T D Y Y . B W Ry prpEpEg. I B |
e nﬂtt‘.li&iu. raterials s8nail pé as spellillieEeu jieieiu. RECyCJ.EO yéle)
recovered rav materials should be used to the maximum extent possible in lieu of
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virgin raw materials as long as these materials do not jeopardize the intended
use and fully comply with all contract requirements. Materials used shall be

tho aawEfasmacan

from Aofnr-f-n whirsrh wanld advergelvw
- LuT pcilloviuanicc UL

[P 8 =188 WALl WUULAMY GaurYTLiOoTay ai

4
maintainability of individual components or assembly. faterials not

specified herein shall be of the same qualitv used for the intended purpose in
commercial practice. None of the above shall be interpreted to mean that the
use of used or rebuilt products will be allowed.

3.5.1 Steel. Steel for fabrication of the water storage tank shall be of the
evenn A A mevAdnd den b AQOMY D2t ee om0 3 W o o e ¥V o Ae A mea ATYOT a1
Lype 1relo efniaea i1n tne ASME DBoller dai1d rressure vessel Lode Ul AlolL oLeel

Products Manual as suitable for storage of service hot water of temperatures as
high as 200° F. The steel shall also be suitable for application of lining
material. Tanks with glass linings shall be fabricated of commercial quality
sheet or plate, chemically constituted and processed to adapt the steel for
application of glass linings. Steel tanks shall be constructed of sheet steel
with welded seams Tanks constructed for U-tube insertion type heating elementb

using steam or ho €r &s t medium shall b

heating eleme s t. Th k for U=tubhe insertion ghall

the same material as the tank. For types II, III, IV, VI, XI and XII tanks
the heating element supports shall be constructed of copper-silicon. For types
’II, VIII, IX and X, the heating element supports shall be constructed of the
same material as the tank.
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3.6 arp edges, }.LJJ:LLLus [JUJ.HLb,
protruding lengths more than two full threads of tappings, handhole or manhole
yokes, or fastening devices shall be avcided. Materials in contact with potable
water shall be nontoxic, and shall not impart odor, color, or taste to the
contained water.

- - £ PSR e B % ]
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2), tappings
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except
horizontal glass-lined tanksg
eliminate interference with the magnesium
anodic rod. The tappings shall have tapered pipe threads conforming to
FED-STD-H28 and shall be equipped with plugs or caps of the same material alloy

as the tapping itself. Manhole and handhole openings shall be equipped with
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pressure-type, yoked,
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tanks shall be of the same base material
to storage water protected with the same

and tappings for copper and copper-lined

covers and gasketed rims.

Tappings and fittings for

Flecavann e hmer hmmad v mmAannt ald
LiAUuwvivLal vuil uaacu PUL]WCL UVCL\-UOLCU
as the tank with all surfaces exposed
lining/coating as the tank. Fittings

tanks shall be brass, copper-silicon,

or tin or brass-plated steel. For copper-silicon tanks the tappings and
fittings shall be of the same material as the tank. For copper—nickel,
nickel-copper, and stainless—steel tanks the tappings and fittings shall be

ntaal -t
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3.8 Tank supports. Tank supports shall be the manufacturer's standard

supports, except when tank supports as shown in figure 3 or 4 are specified (see

6.2). Angle legs and base rings shall be welded to the storage tank before
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shiovment. Cradlesg for horizontal tanks shal
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all
(see 6.2), threaded bosses for pipe legs shall

be pr

3.9 Sizes and capacities. The diameters, overall lengths, and rated
capacities shall be as shown in tables ] and II. The storage capacity of each
tank shall be within plus or minus 5 percent of rated capacity.

TABLE I. Sizes and Capacities (U.S. gallons) of type
I1, IT1, VI, VII, VIII, IX, and X tanks.

Overall

Tank Outside diameter of shell

Length (in. max.)

{in. max.) 24 30 ;| 36 42 48 54 50 &6 72 84 56
48 84 | 127 - - - - - - - - -
60 107 | 163 232 - - - - ~ - - -
72 130 | 199 284 379 490 - - - - - -
84 153 | 235 335 450 - - - - - - -
96 176 | 270 387 520 675 844 1030 | 1281 - - -
108 - 306 439 591 765 - - - - - -
120 222 1 342 490 661 860 1077 1320 | 1632 (1864 [2490 ! 3193
144 - - 594 802 1045 1311 1609 | 1983 |2281 |3038 | 3935
168 - - 697 943 1230 1546 1899 | 2334 [2699 (3626 | 4677
192 - - - 1084 1415 1780 2188 | 2685 {3116 |4195 | 5419
216 ~ - - - 1600 2014 2478 [ 3036 |3533 [4763 | 6162
240 - - - - - 2248 2768 | 3387 {3950 |5331 | 6904
264 - - - - - - - 5895 | 7046
288 - - = - - - 3347 [ 4089 (4784 16467 | 8388
312 - - - - - - 7035 9131
336 - - - - - - ~ - - 7603 | 9873
360 - - - - - - 4215 | 5141 | 6036 {8171 {10615
384 - - - - - - - - - - 11357
408 - - - - - - - - - ~ J12100

on

MIlel.emAl INI/DUADY
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TABLE I1. Sizes and capacities of type IV, XI and XII Tanks.

Inside Tank
Capacity diameter length
{onas s vmeim ) (omasw s mmisen )
| \ WG A L uzmam / \NBGA Lluuwl/
U. S. Gallons Inches i Inches
80 20 5 65.25
140 24.5 ; 77.5
200 30 78
350 36 §5
500 42 ; 81
750 48 o 97
1,000 54 % 99

3.10 1dentification marking. When specified (see 6.2) each tank shall be
identified in accordance with MIL-STD-130. Normally the manufacturer's standard
commercial markings are acceptable.

3.11 Treatment and painting. Unless otherwise specified (see 6.2), all
exterior and exposed metal parts shall be cleaned, treated, and painted in
accordance with the manufacturer's commercial practice. Unless otherwise
specified (see 6.2), color shall be manufacturer's commercial color.

3.12 Tank preparation. When a lined tank is specified (see 1.2 and 6.2)
interior surfaces of tanks shall be cleaned prior to the application of the
linings. The interior surfaces of tanks, including welds, manhole and handhole
covers when applicable, shall be prepared for coating by sand blasting, grit
blasting or by pickling in an acid bath. When specified (see 6.2 and 6.5) for
tanks scheduled to receive cement or siliceous lining, wire brushing and hand
scraping may be employed.

3.13 Type 11, cement or siliceous lined steel tanks.

3.13.1 Cement lining. Unless otherwise specified (see 2), the cement

~5 ads d SE/CIUL 1232 gs  VRIEST LLAUCIW.BC SpyeL i<t V=K< v—— ne cemen

lining shall be a low-soluble hydraulic cement lining materlal containing not
more than 35 percent calcium oxide and not less than 25 percent silica. The
remaining dry aggregate shall be cement conforming to $5-C-1960 and SS-C-1960/3,
type optional. The lining material shall be applied in one or two coats. When
two coats are used, the first coat shall be 0.375 to 0.5 inch thick and the

second coat shall be 0.125 to 0.25 inch thxcx to provide & uniform thickness of
0.625 inch. Both coats shall be applied the same day. Curing time of the first
coat shall only be sufficient to insure a good bond between the lining and the
steel surface of the tank, but shall not affect the bond between the two coats

of lining. The lining materxal shall be cured and shall adhere firmly to and
cover the interior of the tank. The joint between lining and tank at the
tappings shall be sealed to prevent corrosion in back of the lining. The water
absorption of the lining shall be not more than 17 percent of the dry weight
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(see 6.5). The material when combined and mixed with water shall make a low
soluble wmaterial which shall have, when set, a coefficient of expansion
approximately the same as steel.

inder material, h
repellents, and hygroscopic salts. The materials when combi ed and mi
water shall make a low soluble material which shall have, when set, a
coefficient of expansion approximately the same as the steel. The materials
when mixed with water shall form a plastic mixture showing no unwetted
particles. The materials shall not contamlnate hot or cold water wlth od
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, or pumice. Materials that will deteriorate W
continually immersed in hot or cold potable water under the normal pressures
maintaired in public utilities shall not be used. The materials shall have a
weight loss less than 4.0 percent after being immersed in a carbon dioxide
solution for a continuous period of 72 hours. The materials shall have a weight
ss of less than 3.0 percent after being imme sed in a saline solution for a
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1nch. The f)rst coat shall be thinned to the consistency of heavy cream and
shall be applied with a stiff brush. The first coat shall be cured sufficiently

to 1nsu bond with the tank steel surfaces but shall not be allowed to dry out
U a £ L o a1l = P S ~ £ at ) R L U Sy ~Lr _ == PR . =~ £ 1 < as =iy L o 13 L2 A
CO arrect thne qudilly Ol tne pona peilrween itne fwWO coats oOr llﬂlng- ine Llﬂlﬂg
matorial ehall he ~fnired and cehall adhoera fivrmlyu tn and ~aver rthe intariar af tha
WELTiias OHiigil UL LUulCU aunl siiaii GUutic saiimmay vV Gy Luvoas (S 4§31 ALILC L LUL v wiic
tank. The joint between lining and tank at the tappings shall be sealed to

J n
prevent corrosion in back of the lining. Only enough siliceous materials shall
be mixed at one time that can be applied and finished in 30 minutes. No
tempering of the mixture with water shall be permitted. Immediately after the
application of the lining material, all openings of the tank shall be closed and
secured by pressure sealing and the tank shall be permitted to stand without

ratrayr fary o mamimiim A€ 2L hAriwa NDeurimo Ay Antrineg ~A~F Fha Jimimag hy a Ffaem ~e
WOLCL LUL a miuimuail Uil L% JIUULD. UL‘yLlls Ul Cur Llls vl L L.I.Ill.lls Uy a Ldail UL
other forced methods shall not be permitted. The water absorption of the lining
shall be not more than 17 percent of the dry weight (see 6.5).

3.1+ Type II1, copper-silicon alloy tanks. The copper-silicon alloy tanks

shall be fabricated of material conforming to ASTM B96, Copper Alloy UNS No.

C65500

7 18§ Tune TU clace=1ined ateel taoanlk Clags 1lininog formulatinan gahall cantazn

Je LI JPC 1', Elﬂca 4 LMTU DdDLTCL LQiin e Yiado LLllLll5 AVILNMIULGLAVIII DLIGL LA vVIILGLAL
not less than 70 percent of refractory oxides such as silicon oxide, aluminum

itellasLul g LeARLAEC D St a2 2220050 VvxRiice 3

ide, calc1um oxide, magnesium oxide, titanium oxide, or zirconium oxide. The
proportion of slllcon oxide shall be not less than 70 percent of the refractory
oxides and shall be not less than 49 percent of the total quantity of the
components in the glass lining formulation. The glass 11n1ng shall be fused to
the steel base by firing at not lese than 1500°

continuous over the entire int k¥ including handhole and
manhole covers when &app nlicabhle e linine ma e arnnlied with a2 nsrimer coat
maliioilc CLuUvVElL D> wilictl y LL\-CUL L] 111 LLIILIIB Ll.l(ly < GPPLLCU PULSY S S - 3 VL AMIT L “VvVae e
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The type IV tanks shall conform to the following requirements:

(a) Thickness. The thickness of the glass lining shall be not less than
0.006 inch and not greater than 0.020 inch.

(b) Discontinuities. Discontinuities shall be not less than 0.025 square
inch per square foot of 1nternal surface, excluding edges, fittings and
welded areas e glass lining. No singie defect shall

gre
oo a
e

t
s and fi
11n1ng. Where sharp edges
lining that does not extend more than 0.062 inch back from the sharp
edge will be allowed. All fittings that are welded to the tank shall be
coated with the lining on those areas that are exposed to the water
except for threads and small areas immediately adjacent to them.

(d) Welds. Removal of the glass lining due to welding or matlng of parts

r th
1
1

w
>
,_4 o
p—
©
Q.

after glass lining shall not result in exposed base metal in excess ot
0.025 square inch per gallon of storage capacity.
(e) Glass 11nin§75 olubility. The weight loss of the glass lining shall no:
exceed 15 milligrams per square inch.
3.16 Type VI, copper-lined steel tank. Copper lining shall be continuous
over the entire interior surface of the tank. All seams in the lining shall be
welded to form sclid, permanent joints between the copper sheets as well as rthe

tank steel. The copper lining shall be welded to extra heavy copper silicon
reinforcements at all threaded openings which in turn shall be welded to the
steel shell. The manhole or handhole covers shall be solid bronze. When
specified (see 6.2), the area between the shell and lining shall retain a vacuuu
of 6 inches Hg for a period of 1Z hours. After the 12 hour period, the vacuum
tapping shall be sealed while retaining the 6 inches Hg between the shell and
lining. Material for copper lining shall be copper sheet, hot-rolled, not less

than 0.0647 inch nominal thickness conforming to ASTM B152_ Alloy UNS No.
C10200, C10400, C10500, C10700, C12200, or C12300.

3.17 Type VII, nickel-copper alloy tank. Nickel-copper alloy shall conform

1
to ASTM B127, Alloy UNS No. KN04400

. 1R Tune V

- o AU iy P

I
Temper HOO, UNS

ot

form to ASTM B152, cold-rolled,

con t s
c10700, €C12200 or C12300.

ank. Copnper gha

=2 P =1

er t . 1
10200, C10400, C10500,

3.19 Type IX, stainless steel tank. Stainless steel shall conform to ASTM

A240, No. 1 Finish, composition UNS 30400, 30403, 31600, S31603, or S43035.

copper- kel alloy tank. Copper-nickel alloy shall conform to
S 0. Temper 08035.

y ATEpEL VOVSSe
3.21 Type XI - Electroless nickel-plated steel overcoated with fluorocarbon
based polymer. The steel tank shall be internally electroless nickel-coated as

specified in MIL-C-26074, class 2, grade A. After complete fabrication, the
tank shall be lined over the electroless nickel with three separate applications

of polymerized fluorocarbon with individual curing cycles at a temperature of a
minimum of 450° F and a maximum of 460° F. The thickness of the lining shall no

(g
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be less than 0.006 inch. Discontinuities shall be not more than 0.025 square
inch per square foot of internal surface. No single defect shall be greater
than 0.125 inch in diameter. The weight loss due to solubility of the
Flunrearhan nolumeriead linmino shall nat avecaad 1858 1 113avame mas sAiia—a e aL
ia ICaivUil pPLLYWC 1 LeTU L A1 g 8i&.ii NOL €XCeed i IHLLLLSLCLHIB PEL syquaie incn.

3.22 Type XII - Steel overcoated with fluorocarbon based polymer. The steel
tank, after complete fabrication, shall be lined with three separate appli-
cations of polymerized fluorocarbon with individual curing cycles at a temper-
ature of a minimum of 450° F and a maxlmum of h60° F. The thickness of the

lining shall not be less than 0.00 ontinuities shall be not more
T - .
[

rr

ct
h 1
LUubid
-
T

® cr‘

-
[

-
i

ili
ano
Yua

Hs O @

3.23 Cathodic protection. Unless otherwise specified (see 6.2), type 1V,
heater shall be prov1ded with magne51um anodes for cathodic pretection. The
anode shall be 1 sure protecti ion to all 1nter10r parts of the

essel. A
he an
he a

3.23.1 Magnesium anode. The magnesium anode shall be fabricated from

material conforming to ASTM Bl107, composition USN No. N11311 with the following
exceptions:

Material Maximum percent
Copper 0.04
Nickel 0.001
Iron 0.002
Shapes of anodes shall be as applicable, and anodes shall be reinforced with
b mnl et mmb Vmamen ham N NOT Lmml v A o b — M r. csns bt A€ elan o m A o
LLEE1l wire 11001 1€ Lilall U.VU7J1 JUCH LIl Uil4amuc il . ine WCLB“L O1L LI d1ode 1i
each tank shall be not less than 25 grams per square foot of surface within the
tank shell.

3.23.2 Other anodes. The tank (heater) wall potential for any anode used
shall not be more positive than -0.85 volts.

3.24 orkmanship. The general construction and assembly of the hot water
PSR tmml, 2abhall Lo AF o nmant and wasmbman_lilba Ahasantae cvs bth aneboa coall
DLUL usc Lalil dllailil VO VL 4G LUt aL allvu wulRuall LIAT vilarlac Lol wditlit Pul L8 wClil
fitted and bolts and other fasteners correctly torqued to give rigidity.

3.24.1 Castings and forgings. All parts, components, and assemblies of the
tank which include castings and forgings shall be clean of harmful extraneous
material such as sand, dirt, pits, sprues, scale, and flux. Rework shall be
limited to procedures which do not reduce strength or affect function.

2 9. 9 Motnl FohesratsAan T ama Asrb &3 onn sintemes Freme aicedbakhla £ae Al
Jekh el rnecalr 18uricacion. firame CUcCititng, usim Lipsd sBuUitavie [(OT uwne
thickness of the gteel mav be emnlo yed instead of shearine and sawing 11
thicknesgs of the steel may be emp ed 1nstead oI shesaring and sawing. All

0 <
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bends shall be made with controlied means to insure uniformity of size and

shape. Corners shall be square and true. Precaution shall be taken to avoid
nwarhaatdnn HaastaAd nfnn1 aehall ha allawed A ~rAanl =21Awrlw Cwtrarnal oarfamnan
VVveiillCaLaug ® BN b e P AL A W A A WW L L S A DAUVUW J.] . A LTl iaa ouL iavcd
shall be free of burrs, sharp edges and corners, except when sharp edges or
corners are required or where they are not detrimental to safety.

3.24.3 Welding. The surfaces of parts to be welded shall be free from rust,
scale, paint, grease, mill scale that can be removed by chipping and wire
brushing and other foreign matter. Welde shall transmit stress without
permanent deformation or fallure when the parts comnected by the welds are
subjected to proof and service loading. Parent materials, weld filler metals,
and fabrication techniques shall be as required to enable the tank to conform to
the examination and test requirements specified in Section 4. Parts to be
joined by fillet welds shall be brought into as close contact as possible and in
no event shall be separated by more than 0.187 inch, unless appropriate bridging
techniques are used. Unless otherwise specified the welding process used in

Faohwd antdnn AfF rha tanka oahall ha at ¢tha Antinn AF Fha Aantrantar
Pavi icacavil i (S22 =3 QNN =R Y - wo L= il UHLLUll i “i1c CVLllLlIawLwUL e

3.24.3.1 Welders. Any welder assigned to manual welding work covered by this
specification shall be certified by the contractor to the contracting officer
that the welder has passed qualification tests as prescribed by either of the
tollowing listed codes for the type of welding operations to be performed and

Al _a 2 2 _ _e£Cr

that such qualification is effective as defined by the particular code:

AWS Dl.1 Structural Welding Code, Section 5, Qualificationms.
ASME Boiler and Pressure Vessel Code, Section IX, Welding Qualificatiomns.

Contractors who only make horizontal welds need not qualify welders for "all
position welding™. Subject to approval by the Government, contractor’'s standard
welder qualification may be substituted in lieu of the above codes provided that

thoe rantrartar'e nracadura {c anundvalant to the above gcodes The Anntrantar
cac CONLTalelCl 8 pPrioCé8iure is egquivaaent e aclve CoGeS. i CONITaCIlT

shall be responsible for determining that automatic welder equipment operators
are capable of producing quality welds.

QUALITY ASSURANCE PROVISIONS

requirements as specified herein. Except as otherwise specified in the contract
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 Component and material inspection. The contractor is responsible for
insuring that components and materials used are manufactured, examined and
tested in accordance with referenced specifications and standards.

11
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L.2 Classification of ingpection. Inspection shall be clagsified ae €0llown
ation of insp pection shall be classified as follows

(a) Preproduction inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).
(c¢) Inspection of packaging (see 4.6).

4.3 Preproduction inspectiom.

4.3.1 Examination. The preproduction tank shall be examined as specified in

4.5.1. Presence of one or more defects shall be cause for rejection.

4.3.2 Tests. The tank shall be tested as specified in table III.

any test shall be cause for rejection.

Failure of

TABLE I1I. Test schedule 1/
Type of
. ingpection . Ty pe
Prepro- | Quality of Inspection | Requirement
lductlon . Cont. Examination or test tank paragraph paragraph
' 1 K L) 2 7. [3 pa
; 1 ; L 9 “4 J Lo]
X .- Capacity test All 4.5.2.1 3.9
X } - Cement/Siliceous I1 4.5.2.2 3.13.1
! lining thickness test 3.13.2
X j - Cement/Siliceous lining II 4.5.2.3 3.13.1
1 absorption test 3.13.2
b X b~ Urganic materials CII 4.5.2.4.1 3.13.2
! ] test
X | - Stearates or stearic 11 4.5.2.4.2 3.13.2
, acid derivatives test
X | - Hy groscopic salts test 1I 4.5.2.4.3 3.13.2
| X b= Solubility in carbon I1 | 4.5.2.4.4 | 3.13.2
i | dioxide test
X | - Saline resistance test I 4.5.2.4.5 3.13.2
X - Glass lining \ 4.5.2.5 3.15
tests
X X Copper lining tests Vi 4.5.2.6 3.16
X - Electroless nickel-
plated steel overcoated
with fluorocarbon-based
polymerized lining tests| XI 4.5.2.7 3.21
X . Steel overcoated with
fluorocarbomrbased
polymerized lining tests| XII 4$.5.2.8 3.22
X - Cathodic protection II 4.5.2.10 3.23
test Iv
1/ Perform imspection marked "X".

12
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4.4 Quality conformance inspection.

.1 Sampling. Sampling for examination shall be in accordance with
4 1
4 &

4.4.2 Examination. Samples selected in accordance with 4.4.1 shall be
examined as specified in 4.5.1. AQL shall be 2.5 percent defective for major
defects and 4.0 percent defective for minor defects.

. Each type VI tank shall be tested as specified in table III.
Failure of any test shall be cause for rejection.

4.5 1Inspection procedure.

4.5.1 Examination. The tanks shall be examined for the following defects:
Ma jor

101. Materials not as specified.

102. Tappings and openings not provided or not as specified.

103. Tank supports not as specified.

104. Components comprising glass, cement or siliceous lining
material not as specified.

105 ed.

106. Tank lining not as specified.

107. ASME stamp not as specified.
Minor

201. Treatment and painting not as specified.

202. Area of no coating, coating not dry, evidence of rust or

venod An nA -
¢corrosion, and runs Or B88gS8.

203. Missing or incorrect identification markings.

204. Color of coating not as specified.

205. Sharp edges, points, or corners, welding burrs, excessively
long tappings, yokes and fastening devices.

4.5.2 Tests.

4,5.2.1 cCapacity. 1If tank dimensions are different from those specified in
tables I and II determine the storage capacity of the tank by weighing the empty
tank and then fill the tank with water and reweigh. Convert the liquid capacity
of the tank to U. S. gallons. Nonconformance to the capacity rating specified
shall constitute failure of this test.

4.5.2.2 Cement na 8 ck 8, r e the thich g8 of
the lining by spear measurements with a hardened steel point not larger than
0.063 inch in diameter. Take not less than three measurements at random
locations immediately after application of each coat and before the lining has
set. Nonconformance of any measurement to 3.13.1 or 3.13.2 shall constitute
failure of this test.

.
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4.5.2.3 Cement and siliceous lining absorption. Determine the water
absorption of Iining materials by immersing dry specimens of the materials in
water and comparing the weights of the specimens before and after the

Anodmatraley /L daomambh Amisn wan A€ Aalanme
VaALdNMG \-CL] ST ALl uqual.ca VA LJ-cﬂu,
or is

identical in mix. thickness. method of application. and curing nrocess to the
linings used. Determine and record the weight of each steel square before the
lining 18 applied. Determire th& dry weight of the lining material as follows:
Heat the lined test specimens at a temperature of not less than 230° F for a
period of not less than 2 hours, cool to room temperature, and weigh. The

Ad Ffnranna hatwunan +tha wnd AfF Anwmaneamdd s aae Tdomnd nbnnl mmeecee ~
Giyierence oceitwveen ne -c;suuvo [0 31 L.Ul.l.cbpuuu.‘.ué uu.L.LnCU cht:.L syuaies auu LHC

heated specimens 1s the dry weight of the lining material. Determine the water
absorption of the lining in the following manner. Immediately after heating and
welghing, immerse the test specimens for a period of not less than 5 hours in
distilled water that is maintained at a temperature of 180° F to 190° F. At the
end of this period, cool the specimens in water to room temperature, remove from
the water, wipe dry, and immediately weigh. The difference between the weights

A»Andmf.nn

of the test SspeEC1ImENS ef
abhaorbhed and chall be rep

material. Use the mean value of at least two specimens to determine the weight
of the water absorbed. A water absorption of more than 17 percent of the dry
weight shall constitute failure of this test.

————— 4 e s 4 el on cea o aa
.Ll.lu-l.lt:L > 1O LU Lllc 'ﬂlslll. UL LIuae walLel

T
ercentace of the drv un{ohr of the Tin!ng

4.5.2.4 Siliceous lining materials.

4.5.2.4.1 Organic materials. Prepare a specimen of material, and after
mixing, let stand for 5 minutes. Remix the specimen and trowel on bright tinned
plate. Allow to dry 2 hours at room temperature. Bonding of material to the
tinned plate indicates the presence of organic binder and shall constitute
failure of this test.

L. 5 .2.4L.2 Qr r stearic acid derivatives. Place 100 milliliters of

the dry materials 50 milliliter beaker and add an equal amount of water.
Do not stir the mixture. The powder should repel the wetting action of the
water for 5 seconds. Then mix the powder and water and let stand for a period
of 10 minutes. Any formation of scum floating on the surface indicates the
presence of stearates or stearic acid derivatives and shall constitute failiure

atl g _

Py PR
U1 Ll Lestl

4.5.2.4.3 Rygroscopic salts. Mix 2 grams of the materials with 20
milliliters of water and allow to stand for a period of 30 minutes. Filter the
supernatant liquid and make slightly acid with nitric acid (1:5). Add 5
milliliters of silver nitrate. Any evidence of a white precipitate (silver
chloride) indicates the presence of chloride and shall constitute failure of
this test. ' ’

4.5.2.4.4 Solubility in carbondioxide. Determine the loss of welght of
materials by immersing cured specimens in a carbon dioxide solution an
comparing the weights of the specimens before and after the immersion. Mix

specimens of powdered material to a workable consistency and cast in 2-inch by

[
o~
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3-inch by 0.5 inch molds (2 total of six molds). BRemove test specimens froa
molds and cure at room temperature and a relative humidity of 95 percent plus or

minus 2 percent for a period of 12 hours. After completion of the 12-hour
curing period, immerse the test specimens in tap water ai room temperature then
iacrsass temperature of water to 140° T plus or minur 5° F and maintain this
tempersture for a period of 4 hours. After completion of the 4 hour curing

period, remove the test specimens and immerse in tap water at room temperature
for a period of 24 hours. After the test specimens have been cured, remove
specimens from the curing water, wipe surfaces with a clean damp cloth, and
veigh immediately to the nearest 0.0l grams. Immerse test specimens in a2 closed

vessel containing tap water saturated with carbondioxide. Raise temperature of
water to 200° F plus or minus 5° F and maintain this condition for a period of
72 Sours. Cars should be taken to resaturate the water with carbom dicxids
every 12 hours. After completion of the 72 hour soaking period, remove the test
specimens from the solution, wipe with a damp cloth, and weigh immediately.

Thil shall constitute one test cycle.
cycles for a total of three cycles.
following formula:

Repeat the test for an additiomal two
Calculate the weight loss utilizing the

1nn
44UV

W =S -"A X

where Wy = Weight loss, percentage by weight.

"s = Weight before saturation in carbondioxide for 72 hours.

Wy = Weight after saturation in carbon dioxide for 72 hours.
Use the mean value of at least two specimens to determine the weight loss. The
BatlYoassd wme =2hal1Y macasbdtc.ta £.4%ecen £ +hdon tamése
tv&&w;na DiMiid CUONABLLALULE LlAulliUulT UL LIlAD LGB L.

(a) Weight loss in excess of 3.0 percent after the first cycle.

(b) A total weight loss in excess of 4.0 percent after the

second cycle.
(¢) Any weight loss after the third cycle.
4.5.2.4.5 Saline resistance. Test specimens of the material after being

mixed, caet, cured as gpecified in 4.5.2.4.4 and of the same quantity shall be
used in this test. Remove test specimens from curing water and wipe surfaces

vitg a ci;jé d-np cloth and weigh. Immerse test specimens in a closed vessel
containing sea water. Raise temperature of water to 195° P plus or minus 5° F
and msintain this condition for a period of 72 hours, reweigh specimens.

Calculate the weight loss utilizing the formula specified in 4.5.2.4.4. Use the
mean value of at least two specimens to determine the weight lo#s. A weight
1oss in excess of 3.0 percent shall comstitute failure of this test.

4.5.2.5 Glass lining tests. Type IV glass (porcelain enamel) linings shall
be inspected and tested as follows for coverage, thickness, and solubility.
Upon approval of the contracting officer, the manufacturer may furnish a
certification of compliance as part of the first article. The certification
shall provide data necessary to evaluate compliance with the coverage,
thickness, and solubility requirements of 3.15.

mmem b et Lol Voiama
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Nonconformance with 3.15 shall
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4.5.2.5.1 Llining coverage. A glass lined tank that has not been subjected to
test pressure greater than 150 pounds per square inch gage (psig) shall be cut
into four or more segments using a band saw, bayonet saw, or other suitable
mechanical cutting device. Each segment shall be visually inspected for the
presence of areas of exposed metals except that cracked and spalled areas of
lining caused by the cutting operation shall not be comsidered. Exposed areas
of metal shall be measured with a low powered microscope with a calibrated
eyepiece., Nonconformance to 3.15(b) and 3.15{(c) shall constitute failure of
this test.

4.5.2.5.2 Thickness of glass lining. Thickness measurements shall be taken
at not less than 10 representative points on the shell and heads of the tank
using a calibrated magnetic or similar thickness gauge. Nonconformance to
3.15(a) shall constitute failure of this test.

4.5.2.5.3 Solubility of glass lining.

(a) Apparatus. The apparatus illustrated in figure 1 shall be used for
determining the solubility of the glass lining. .The cylinder assembly
shall be constructed of 16 gage, type 304 stainless steel; the ends
shall be ground so as to conform with the curvature of the tank to be
tested. The gaskets shall be made of neopreme rubber. The cell shall
be heated with a small gas burner or a small electric heater placed
immediately below the cylinder assembly midway between the ends.

(b) Test specimens., The test specimens for this test shall consist of four

3-1/2 inch bv 3-1/2 inch gections cut from the suter wall (not the
J=-i/Z 1nch by 3-1l/Z 1nch sections cul Irom the cuter wall (not the

center flue) of the tank approximately midway between the ends. These
specimens may be taken from the center segments cut in 4.6.1.8.2.

(c) Preparation of specimens. The specimens shall be buffed with a rubbing
stone or suitable abrasive paper around the entire perimeter of the
panel to completely remove rough edges and glass lining fragments. The
specimens shall then be scrubbed on both sides using a nylon brush and
a mildly abrasive detergent cleaner powder, rinsed with distilled
water, dried for 1 hour in a drying oven at 225° F [107° Celsius (C)]
and placed in a desiccator while hot.

(d) 1Initial weight measurements. The specimens after cooling to room
temperature, shall be weighed to the closest 1/10 milligram.

(e) cCalibration of test cell. Because of small variations in cell
dimensions and configuration, each test cell must be calibrated before
it is used. The procedure 1is as follows:

(1) Assemble the cell as it is to be operated.

(2) Fill with water to just below where the condenser tube is welded
into the cylinder (see figure 1).

(3) Adjust the input of the heat source to give a slow, rolling boil.
If water rises in the condenser, remove small amounts of water
until the cell will operate without surging.

(4) Remove from the heat and check to see if water level is completely
covering the panels.

16
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(5) Cool to room temperature, then measure the volume of water
contained in the cell.

(6) Record this volume in the cell and use this amount of test
solution in all subsequent tests.

(f) Test solution. The test solution used for each exposure cycle shall
cons ist 6f‘600 ﬁilii“é“~6fﬁf€égen[ grade sodium bicarbonate dissolved
in 1l liter nf Aigtrilled watrar
L Sy Y1) A A AbLC L oA MASOMKAALCTU W& LT AL .

(g) Test procedure.

(1) Assemble the test cell using weighed specimens from the same tank
on each end of the test cell.
Pour the correct volume of test solution into the cell.
Adjust the input of the heater to give a consistent slow, rolling
boil.

(4) After 18 hours boil time, dismantle the
test solution.

(5) Clean the specimens using a soft cloth wetted with a solution of 1
percent trisodium phosphate to remove loosely adhering deposits,
wipe dry and store in desiccator between solution treatment.

ell and discard the used

n

(‘\ AF*A" Q h\fﬁ"nn ﬁ‘ IQ le 1 i B a4 aan !\1°ﬂn nr\oh;manc ae ﬂ‘\{\‘ln rineo
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with distilled water gnd dry at 225° F (107° C) for 1 hour. Place

the specimens in a desiccator while hot and after cooling to room
temperature, weigh to the closest 1/10 milligram.

{h) calculation of results. The exposed area of each specimen shall be

PR

calculated from the average diameter of the test spot, measured to the
closed 0.015 inch (3.96mm) taken in three different locations. The
golub111tv of the 11n1np shall be calculated bv d1v1d1ng the HEIQh[

loss in m1111grams by the exposed area in square inches.
(i) Interpretation of results. Nonconformance with 3.15(e) shall

constitute failure of this test.

z £ o < Ao YIS aa [ 7 L A Y Y B s aemiiats b oo e L e
HeDedloO Lo pper iinil s. nen specilliead (seéee v.<L )/, evatudLle LiEe ared ovecLwecu
* r-3 c}\a'l] ﬂ'\" AANTO Y 11'“1'\” N a nnnn?!’\rn nraaanros ﬂ‘ ‘\ ;ﬂﬁhﬂﬂ “Q, q"ﬂf\ f"'lb
LR Y 4= QMG A A Qi \'UVPCL L.l.lll.llb -\ = llcbﬂl—&'c PLCUUULB oA N AbiWiiv O Ll <1 u\.vy L A=
evacuating device and after a 12 hour period determine the gega;ive pressure in
he area between the shell and copper 11n1ng A negative pressure of less than

ess 1cke1—p1ated steel overcoated with fluorocarbon-based
ining tes Type XI electroless nickel-plated steel overcoated
fluorocarbon-base polymer linings shall be inspected and tested as follows
for plating thickness, plating adhesion, lining coverage, lining thickness and
lining solubility. Upon approval of the contracting off1cer, the manufacturer
may furnish a certification of compliance as part of the first article. The
certification shall provide data necessary to evaluate compliance with plating
and lining requirements in 3.21. Nonconformance with 3.21 shall comstitute

failure of this test.

17
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(a) Compliance with the plating requirement shall be determined in
accordance with MIL-C-26074.

(b) Compliance with the plating adhesion requirement shall be determined in
accordance w?th MIL-C-26074.

(c) Compliance with the lining coverage requirement shall be determined in
accordance with 4.5.2.5.1 except that nonconformance with 3.21 shall
constitute failure of the test.

(d) Compliance with the lining thickness requirement shall be determined in
accordance with 4.5.2.5.2 except that nonconformance with 3.21 shall
constitute failure of the test.

(e) Compliance with the lining solubility requirement shall be determined
in accordance with 4.5.2.5.3 except that nonconformance with 3.21 shall
congtitute faillure of the test.

4.5.2.8 Steel overcoated with fluorocarbon-based polymerized lining test.
Type XII steel overcoated with fluorocarbon-base polymer linings shall be
inspected and tested as follows for lining coverage, lining thickness and lining
solubility. Upon approval of the contracting officer, the manufacturer may
furnish a certification of compliance as part of the first article. The
certification shall provide data necessary to evaluate compliance with plating
and lining requirements in 3.22. Nonconformance with 3.22 shall constitute
failure of this test.

(a) Compliance with the lining coverage requirement shall be determined in
accordance with 4.5.2.5.1 except that nonconformance with 3.22 shall
constitute failure of the test.

(b) Compliance with the lining thickness requirement shall be determined in

accordance with 4.5.2.5.2 except that nonconformance with 3.22 shall
constitute failure of the test.

(¢) Compliance with the lining solubility requirement shall be determined
in accordance with 4.5.2.5.3 except that nonconformance with 3.22 shall
constitute failure of the test.

4.5.2.9 Toxicity, odor, color and taste. A certification of compliance with
the ASME Code as required by 3.4 will be accepted as evidence that materials in
contact with potable water are nontoxic and do not impart objectionable odor,

color or taste to the water.

4.5.2.10 Cathodic protection. Measure the tank wall potential relative to a
gtandard copper sulphate half cell before and after installation of the anode or
anodes. Locate the copper sulphate half cell inside the tank adjacent to the

tank shell at maximum distance from the anode or anodes. Use a portable
potentiometer or high-resistance voltmeter to measure the potential.
Nonconformance to 3.23 shall constitute failure of this test.

4.6 1Inspection of packaging.

4.6.1 Preproduction pack inspection.

[
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4.6.1.2 Tests. The preproduction pack for level A shall be subjected to the
guided-impact test (railroad—car) in Appendix A to MIL-STD-1186. The test car
shall strike a string of five empty cars with draft gear extended and brakes
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4.6.1.3 Basis for rejection. Any shifting of contents, visible damage to the

contents, or any loose, broken, or displaced anchoring, biocking, or bracing
trdthdem tha Ammtadeomanasr Aabhall ha amcem o ..-.l ~ o d e
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4.6.2 Quality conformance inspection of pack.

4.6.2.1 Unit of product. For the purpose of inspection, a completed pack
prepared for shipment shall be considered a unit of product.

4.6.2.3 Examination. Samples selected in accordance with 4.6.2.2 shall be
examined for the following defects. AQL shall be 2.5 percent defective.

P
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Materials not as specified for 1
fac n
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specified for level A.

110. Preservative applied to surfaces that will contact the water
for level A.

111. Consolidation not as specified for level A.

112, Limitations imposed by crate specifications exceeded for

level A.
111 M mantd memd n wmmd mamasmam 3 dam m e wwd &L 'S N [P D R Y SN
AL LOHLELILD 1OL deCuleUu 1l aCTUCUILIUdaIICT wiLll LT LlTiTcigulc
standard for level A.
114. Marking illegible, incorrect, incomplete, or missing for
level A.
5. PACKAGING
€ 7T Denmen Ao &4 men Al Mha Aanntean Aahall fuwvmdah Ao aranvadiintdan nasl
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for examination and test within the time frame specified (see 6.2), to prove
prior to starting production preservation and packing, that the applied
preservation, packing, and marking comply with the packaging requirements of
this specification. Examination and tests shall be those specified in Section 4
and shall be subject to surveillance and approval by the Government (see 6.7)-.
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5.2.1 Llevel A. Unpainted exterior surfaces of the tanks, tank supports,
tapping plugs, caps, or any other exterior surfaces of the tanks requiring the
application of a contact preservative in accordance with MIL-P-116 shall be
coated with type P-1 preservativé. The preservative shall conform to the
applicable specification listed in and shall be applied in accordance with
MIL-P-116. Preservative shall not be applied to the interior surfaces of the

Feem -4 PR
tanks or to any component that will come in contact with the-water.

5.2.1.1 Comnsolidation. Components that are not attached to the tank shall be
secured to the base of the shipping container or placed in a close-fitting box
conforming to PP-B-621, class 1, style optional, or PPP-B-601, domestic type,
style optional. Strapping shall not be required.

8§8.2.2 Commarcial

AN RS NS Akiaas

MIL-STD-1188.

5.3 Packing. Packing shall be level A or commercial as specified (see 6.2).

5.3.1 Level A. Each tank and the consolidated componente shall be packed in
a crate conforming to MIL-C-52950, style A, type as applicable for the weight

and dimension of the tank. Tanke exceeding the limitations of the

S0 Ll 208 —RiT wsaiN @ ATMIUIAG TALTTULAUE LUT alrlliLELIU

shall be packed in a crate conforming to MIL-C-3774, skid base, nai
assembly. The contents shall be anchored to the base in accordance with
MIL-STD-1186. Closure and strapping shall be in accordance with the appendix to

the applicable specification. Strapping shall be zinc coated.

ak
av
le

mmerclal, Comwmercial packing shall be in accordance with
ML,

5.4 Marking. Level A marking shall be in accordance with MIL-STD-129.
Commercial marking shall be in accordance with MIL~STD-1188.

6.2 Ordering data. Acquisition documents should specify the following:

]

(a) Title, number, and date of this specification.
(k) Type, class, style, size, and capacity required (see 1.2,
3.1, 3.1.1; 3.1.2; 3.9 and 3.12).

(c) When a first article 1s required, number of first article
tanks required and time frame required for submission of
first article tank(s) when required (see 3.3).

(d) Tappings and openings required if other than as 'specified
(see 3.7).

(e) Tank supports required if other than contractor's commercial

design (see 3.8, figure 3, and figure 4).
(f) When threaded pipe leg bosses are required in tank supports

(see 3.8 and figure 4).

20
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(g) When identification marking is to be other than manufacturer's
standard commercial marking and in accordance with MIL-STD-130 (see
3.10).

(h) When treatment and painting or color of exterior surfaces shall be
other than as specified (see 3.11).

(1) Cleaning, painting and color required if other than as specified (see

3.11).

(j) Whether tank fabrication shall be other than as specified (see 3.1.1
and 3.1.2).

(k) When wire brushing and hand scraping may be employved (see 3.12 and
6.5).

(1) When lining other than as specified is required (see 3.13.1, 3.13.2
and 6.5).

(m) When vacuum test of copper lined tanks is required (see 3.16 and
4.5.2.7).

(n) When cathodic protection shall be other than as specified (see 3.23).

(¢) Time frame required for submittal of preproduction pack (see 5.1).

(p) Degree of preservation and degree of packing required (see 5.2 and

5.3).

6.3 Classification changes. Changes in classification of the tanks between
this revision of the specification and previous "C" and "D" revisione is as

0ld Designation New Designation
Type II1 cement-lined steel Type II cement or siliceous lined steel
Type V No longer required
None Type VII nickel-copper alloy
None Type VIII copper tank
None Type IX stainless steel
None Type X copper-nickel alloy
None Type XI electroless nickel plated steel
overcoated with fluorocarbon-based polymer
None Type XIT steel overcoated with fluorocarbon

based polymer

6.4 First article tank. When first article tanks are specified, any changes
or deviations of production tanks from the first article tanks during production
will be subject to the approval of the contracting officer. Approval of the
first article tanks will not relieve the contractor of his obligation to furnish
tanks conforming to this specification.

6.5 Lining. It is recommended that, whenever practicable and when
recommended by the contractor, cement and siliceous lining be applied by the
contractor after the tank is installed. This avoids shipping damages to which
these linings are susceptible. If the lining applicator intends to use wire
brushing and hand-scraping to clean tank surfaces rather than acid cleaning or
sand or grit blasting, it is recommended that the contracting officer obtain a 5

or 10 year unconditional warranty for the lining under the applicable operating
P ng
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3.12) with the repair work being done at the location of the tank. This method

of cleaning generally applies to tanks which will be lined at the job site.

6.6 Tank construction. Minus heads are generally not available commercially
from contractors and should only be specified when a particular need exists.
Tank supports should be the contractor's commercial supports and should be used

for economic reasgone. Sn pec cifv annronriate sunnorte in F{nnrn 2 gognlv when 2
Ior eccocunonmlic easoneg, cily approprlilacte upperts in cnly when a

particular need exists. A 4 inch by 6 inch handhole may be specified in tanks
36 inch or less in diameter when required. 1In lieu of the tests specified for
type II tanks in 4.5.2.3 and 4.5.2.4, the contracting office may elect to accept
an appropriate test report covering the lining of an established contractor from
an independent test laboratory.
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the approved preproduction pack will be subject to the approval of the
contracting officer. Approval of the preproduction pack will not relieve the
contractor of his obligation to preserve, pack, and mark the tanks in accordance

with this specification.

.
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6.8 First article test. When first article tests are required, appropriate
rovi

gione ghould he included in the contract, to 2llow the econtractine officer

uuuuuuu included in the contract DTaaLE LT LTuLASLLasy Vadanwta

to waive completely or in part the first article tests and reduce the bid price
accordingly 1f the successful bidder has previously performed any or all of the
first article tests in recent procurements, or if quantities involved are less
than 10. When the contract allows for waiver of first article tests, the

contract should require that the successful bidder seeking such a waiver submit
- avrd Ao deomntetddomn +tamt nnd drnnmantdAanm wanAar+te +hae kn tant e hasra
UuL&aLuLLULy cv.l.ucu\_c, J-I.ILLU\J.LIIE LCOoL auu .LILDPCK—LLUII LdTpPUL LD Lita o Llc LCOLD uavce
been performed successfully in the past and additional information such as the

contract identification, the procuring activity, the date, and other pertinent
data deemed necessary by the contracting officer. 1If the first article tests
are desired, the contracting officer will normally elect to have these performed
at the manufacturer’s plant. He may also elect to have these tests performed at
a Government laboratory, or at an independent private test organization. Note
that deletion of first article tests does not delete the tests required by
Section IV of the ASME Code.

6.9 Definitions.

6.9.1 Manufacturer's andard commercial product. The manufacturer's
standard commercial pfoduct is a product which has been Bold or is being
mesmmmnemdley AEFavad FAr nnla Arn thea ~Aammarndanal mavrbar +thranah aduvavrtrdocamantre Ay
bu&l.clil..b)' VidTiTU 4LUVUL DGAAT Vil LT WWVMMICLVLGOGA WaAnNnT L LCILAUURL GUYTL LADTCWCuLo wa
manufacturer's catalogse,; or brochures;, and represents the latest production

22



Downloaded from http://www.everyspec.com

6.9

LAV 4

2 ITntoerrhanoasn
Interchanges
functionally and dimensionally interchangeable. Interchangeable parts are
defined as two or more like parts possessing such functional and physical
chara.teristics as to be equivalent in performance and durability, and capable

of being exchanged one for the other without alteration of the parts themselves
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or of adjoining parts, except for adjustment, and without selection for fit or

performance.

Custodians: Preparing activity:
Army - ME Army - ME
Navy - YD

Air Force - 99

Dasrt ar:r ot derd o2 oo “w. 2__. I1EAN AAZLY
NEVIEW daClivViiiEes, rrojecut 4O5.uU-vU/D4
Army - MD, CE

User activities:
Navy - CG, MC
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TANK 42”7 AND LARGER SHALL BE mnneo]

WITH 11 15" MANHOLE .
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OVERALL
TANK LENGTH

NOTE :
THERMOSTAT TAPPING FOR SYYLE A TANK SHALL BE LOCATED ON

THE

HORIZONTAL CENTER LINE, RIGHT OR LEFT OF THE VERTICAL CENTER LINE,
AT A DISTANCE FROM THE CENTER EQUAL TO ONE THIRD THE TANK DIAMETER.

DIAMETER OF TANK | TAPPING SIZES INCHES
INCHES [ A" [ “8” | "¢~

24 1.9 - % 2

30 TO 42 INCL 2 2% 2

48 TO 72 INCL 3 2 3
84 TO 96 INCL 3 4 x

NOTE :
ALL DIMENSIONS SHALL HAVE TOLERANCE OF L0.063 INCH

¥ ¥ FLANGED OPENING

FIGURE |- Hot water storage tanks horizontal,

style A,

2k
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5 TAPPING
. / FOR THERWST:‘:\T\
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x / TANK 42°AND == ; -'
= A / LARGER SHALL BE™ | AN oz
/1 4 xS MANHOLE /] Ny -
— 1 St F"" A )
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17 1/ 1 /¢ ), L~ C 1 /¢
2.0 g .E 1 2-0 ,__#T } .EaL_,
b ¢ ¢ Le-mmm~] ' 4 L 4
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WITH MINUS BOT TOMHEAD WITH PLUS BOTTOMHEAD
NOTE:

THERMOSTAT TAPPING FOR STYLE B TANK SHALL BE LOCATED ON THE SIDE OPPOSITE

THE HANDHOLE OR MANHOLE OPENING, IN THE HMORIZONTAL PLANE OF THE OPENING,AND
PARALLEL TO AND ON EITHER SIDE OF THE CENTER LINE THROUGH THE OPENING AT A

DISTANCE EQUAL TO ONE THIRD THE TANK DIAMETER.

DlAMEﬁR OF TANK TAPPING SIZES INCHES
INCHES —%AI ﬁ\*arz $C1
24 1.5 - % 2
30TO 42 INCL. 2 2% 2
48TO 72 INCL. 3 2 3
- B4TO96INCL. 3 | 2 Qmy

OTE:
ALL DIMENSIONS SHALL HAVE TOLERANCE OF+.063 INCH

¥ BLOW OFF TAPPING NOT REQUIRED FOR TANKS 36 INCHES IN DIAMETER OR LESS
= % FLANGED OPENING

FIGURE 2.- Hot water storage tanks, vertical
style B.

2>
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! B = (4) 3°x2"z033
! ANGLE CLIPS
+ N L
BASE RINGS
I'nmx DIAMETER 24|so 36l42148/34{60]66]72[84]96]
RIMERSIONS A 2G(24|305{30(38 42|48 54 0 [7< |o4
ALL DIMENSIONS IN INCHES
NOTE
MATEQIAI SHALL BE STEEL

FIGURE 3 SUPPORTS FOR VERTICAL

Y 1.y *_\‘q'
s 4%
a” T \.

NCOTE
BASE PLATES OF 4 LEGS ARE NOT FACTORY

DRILLEC FOR ANCHOR BOLTS; THEY ARE LEFT
FOR FIEL D DRILLING TO SUIT ACTUAL ANCHOR

adLT MEASUREZMENTS

o - O] ———————
i . |
- ~ o //’—\I
ANGY £ L EC— 7 ~
WELDED YO !
o 1 il
. i {
u ~
\ |
\, i
N | v
] :?_\__‘ : |
L i !
? i
R |
APPROX !
'f BASE R_ATE—\ l /\
| —H i
! I Aqliad L ! v
* .JLL; il \ %y
ANGLE LEGS Nt
TANK DIA_ | BASE PLATE ANGLE LEGS -
24 4 x4 50303 2 x2 x0.25
30 5 xS x037 | 253251025
36 8 x8 x037% | 25225%0.25
42 5550375 35350375
8 5 x5 20379 303 x 0375
54° 872 %"x0.37% 3"x 3"x 0.37%
60" 6'x6 208 DY TNTE
66 6 x6 x05 4%x4 305
T2 €x6 105 £x4° 108
84 8 18x05% 6 26 208
g 8 x8 x05 € x6 QS
TANKS
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H T STD PPE
i . COUPLINGS
! 4 (PIPE LEG
. E ) e aosses)
] L] Lo l_li
L—f—- e s N
CRADLES FOR TANKS T2" DA @ UNDER CRADLES FOR TANKS OVER 72" DIAMETER
(1) = 80*-90°* (2)NOT REQ'D. (3)PART WEB ()= 100* (2)REQD. (3)FULL WEB
| TANK D1 L (MIN) MAT'L. THICK. ]  Ew
24 16 025 2
30 1978 028 25
L1 22 azs 2s
42 27.2% Q23 3
a8 31.28 41} 3
54 38,25 Q313 3
60 39.2% 0.37% 3
T2 ars 0373 3
04 64.5 0378 3
96 73.87% 0.378 3

ALL OIMENSION IN INCHES
@ E= NOMINAL PIPE SIZE FOR PIPE LEG BOSSES (STD. PIPE COUPLINGS)
SPECIFY WHEN PIPE LEG BOSSES ARE DES!IRED.

NOTES:!
|. MATERIAL SHALL BE STEEL.
2. SUPPORT CRADLES (2) SHALL Bt LOCATE
1/4 POINTS OF TANK OVERALL LENGTH.

3. TANKS OVER 20FT. IN LENGTH SHALL HAVE A MINIMUM OF
THREE SUPPORT CRADLES.

o
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS This form is provided o solicit beneficial comments which may improve this document and

INSTRUCTIONS  This form is provided to n 2] comments
enhance its use DoD contractors, government activities, manufacturers, vendors, or ot.her prospective users of
the document are invited to submit comments to the govemmem Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. I
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 deys indicating that
the 1426 was received and when any appropriate action on it will be completed.
NOTE: Thizs form shall not be used to submit requests for waivers deviations or clar

RO TN

requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractua! requnrements

fication of speciTication

DOCUMENT IDENTIFIER (Number) AND TITLE

[ venpor [ user ] MANUFACTURER
1. D HAS ANY PART OF THE DOCUMENT CREATED PRORBLEMS DR RFOUIRFD INTERPRETATION IN PROCUREMENT
USE? [ 1s ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

A. GIVE PARAGRAPH NUMBER AND WORDING

.
X
m
0
Q
»
3
m
>
Q
m
o}

C. REASON FOR RECOMMENDED CHANGEI(S)

2. REMARKS

SUBMITTED BY (Printed or tvped name and address — Optional TELEPHONE NO.
DATE

NN rorm 1490 EDITION OF 1 JAN 72 WiLL BE USED UNTIL EXHAUSTED.
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