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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or
federal laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufacturer
or supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, by im-
plication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be
construed as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least ev-
ery five years. Sometimes a one-time extension of up to two years will be added to this re-
view cycle. This publication will no longer be in effect five years after its publication date
as an operative API standard or, where an extension has been granted, upon republication.
Status of the publication can be ascertained from the API Authoring Department [telephone
(214)953-1101]. A catalog of API publications and materials is published annually and up-
dated quarterty by API, 1220 L Street, N.-W., Washington, D.C. 20005.

This decument was produced under API standardization procedures that ensure appro-
priate notification and participation in the developmental process and is designated as an
API standard. Questions concerning the interpretation of the content of this standard or
comments and questions concerning the procedures under which this standard was devel-
oped should be directed in writing to the director of the Exploration and Production Depart-
ment, American Petroleumn Institute, 700 North Pearl, Suite 1840, Dallas, Texas 75201.
Requests for permission to reproduce or translate all or any part of the material published
herein should also be addressed to the director.

API publications may be used by anyone desiring to do so. Every effort has been made
by the Institute to assure the accuracy and reliability of the data contained in them; however,
the Institute makes no representation, warranty, or guarantee in connection with this pub-
lication and hereby expressly disclaims any liability or responsibility for loss or damage re-
sulting from its use or for the violation of any federal, state, or municipal regulation with
which this publication may conflict.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for applying
sound engineering judgment regarding when and where these standards should be utilized.
The formulation and publication of API standards is not intended in any way to inhibit anyone
from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking re-
quirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

Copyright © 1994 American Petroleum Institute
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FOREWORD

This specification is under the jurisdiction of the API committee on Standardization of
Production Equipment.

This specification is based on the accumulated knowledge and experience of purchasers
and manufacturers of bolted steel storage tanks of various sizes and capacities for internal
pressures approaching atmospheric. The object of this publication is to provide a purchase
specification to facilitate the manufacture and procurement of storage tanks for production
service, such as storage of crude oil, condensate, hydrocarbon products and nonpotable wa-
ter. If tanks are purchased in accordance with these specifications, the purchase is expected
to specify certain basic requirements.

This standard shall become effective on the date printed on the cover but may be used
voluntarily from the date of distribution,
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Specification for Bolted Tanks for Storage of Production Liquids

1 Scope

This specification covers material, design, fabrication, and
testing requirements for vertical, cylindricat, aboveground,
closed and open top, bolted steel storage tanks in various
standard sizes and capacities for internal pressures approxi-
mately atmospheric, not to exceed those listed in Column 2,
Table 3.1.

This specification is designed to provide the oil produc-
tion industry with tanks of adequate safety and reasonable
economy for use in the storage of crude petroleum and other
liquids commonly handled and stored by the production seg-
ment of the industry. This specification is for the conve-
nience of purchasers and manufacturers in ordering and
fabricating tanks.

2 Material
2.1 GENERAL

Materials listed in this section have been selected to pro-
vide adequate strength and reasonable service life. Other ma-
terials having mechanical properties equal to or greater than
these listed may be used by agreement between the pur-
chaser and the manufacturer. Where higher strength materi-
als are used, the minimum thicknesses called for in this
specification shall not be reduced.

2.2 PLATES

Plates shall conform to the latest edition of the following
ASTM Standards*:

A 36P:  Structural Steel
A 283:  Low and intermediate Tensile Strength Carbon
Steel Plates of Structural Quality, grade C only.
2.3 SHEETS

Sheets shall be commercial quality having a minimum
tensile strength of 52,000 psi. Sheets may be ordered on a
weight or thickness basis, at the option of the tank manufac-
turer.

2.4 STRUCTURAL SHAPES

Structural shapes shall be open-hearth, electric-furnace or
basic oxygen process and shall conform to the latest edition
of ASTM A 36.

25 PIPING

Pipe shall conform to Grade A or B of the latest edition of
API Specification 5L; ASTM A 53 or ASTM A 106.

2.6 FLANGES

Flanges shall be steel, conforming to one of the following
ASTM Specifications: A-216 for Cast Steel, or A-181 or
A-105 for Forged Steel.

2.7 COUPLINGS

Couplings for threaded connections may be supplied with
or without recess, complying with the dimensional, physical
and chemical requiremnents of the latest edition of API 5L,
Grade B. Alternatively, couplings may comply with the latest
edition of ANSItB16.11: Forged Steel Fittings, Socket-
Welding and Threaded.

2.8 FINISH

“Tanks shall be furnished with mill finish, painted, galva-
nized, or with factory applied coating for corrosion control,
as specified on the purchase order.”” When galvanizing is
specified on the purchase order, the galvanized coating on all
tank plates, sheets, and structural shapes shall be applied
after shop fabrication and shall conform to ASTM A 123,
except that, at the option of the manufacturer, written assur-
ance may be furnished to the purchaser as to compliance, in
lieu of actual test reports.

2.9 BOLTING

Tank bolting /2 in. in diameter to and including 1'/z in. in
length shall conform to the requirements as given in Ap-
pendix A. All other bolting shall conform to the latest revi-
sion of ASTM A 307 Grade A and shall have dimensions
conforming to ANSI regular square or regular hex.

3 Design
3.1 GENERAL

Tanks covered by this specification have been designed
using established engineering calculations to determine min-
imum metal thickness and bolting specifications for each
size tank filled with water (62.37 Ib/cu ft at 60 F) and at the
internal pressure specified in column 2. Table 3.1. In order to

COPYRI GHT 2000 Anerican PetroleumlInstitute
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2 AP! SPecIFiCATION 12B

assure structural stability and integrity, additional metal
thickness has been added to that determined by calculation.
The minimum metal thickness specified in this specification
shall in no case be decreased.

3.2 SIZE

Tanks shall conform to the sizes and dimensions shown in
Table 3.1 as specified on the purchase order

P
BOLT CIRCLE
{SEE NOTE)

‘?" NOMIHAL

:\\%//\"7// N7
A NP
\&\\4\\:%\\&
P2
318" sTEEL—)\\ t /
/{///"x,/?\_/,/ Y “S\
LN R RN
o1
NOMINAL

NOTE: 80 holes 3} in. diameter required for
all sizes, except 21 ft 6% in. dicineter tanks which
require 28 holes 3% in. digmeter.

Figure 3.1—Cone Bottoms (See Par. 3.3b)

SUMP PROTECTION
RING (QPTIONAL)

ris

3.3 Tank bottoms shall conform to one of the following re-
quirements as specified on the purchase order:

a. Flat Bottoms. Flat bottoms shall conform to the require-
ments of Table 3.2 and Fig. 3.2 and 3.3 for the particular

size tank ordered. Bottom segments shall be supplied
with a Y4 in. identification hole as shown in Fig. 3.2 and
33

b. Cone Bottoms. Cone bottoms for tank sizes 29 ft 8%/ in.
in diameter and smaller shall conform to the requirements
of Fig. 3.1. Cone bottorn segments shall have the same di-
mensions as deck segments, Fig. 3.5, but without flange,
for the particular size tank ordered, except the flanged
deck dome shall not be furnished. When a cone bottom is
furnished, the inside center support shall be either ex-
tended to the sump bottom or the sump opening shall be
adequately bridged and the center support securely at-
tached to such bridge.

c. By agreement between purchaser and manufacturer, a
bottomn design alternative to those specified in Par. 3.3a
and 3.3b may be furnished, providing such alternative de-
sign possesses equivalent strength, tightness, and utility,

3.4 STAVES

Tank staves shall conform to the requirements of Table 3.2
and Fig. 3.4 for the particular size of tank ordered.

Note: When open-top tanks are supplied under this specification, a top re-
inforcing member shall be provided. The minimum section modulus of this
member shall conform to the following formula:

S =0.0001 HD2
wherein:

S = section modulus, in inches cubed.

Table 3.1—Sizes and General Dimensions

(1) (2) (3} {4) (5) {6)
Pressure
Design
Nominal OZ. per Number Inside Height of Calculated
Capacity 5q. in. of Diameter,! Shell? Capacity, 3
42-gal bbl Press. Vac. Rings ft. in. ft, in. 42-gat bbl
100 3 1 9 234 8 ol/a 96
200 3 1h 2 9 234 16 1 192
300 3 4 3 9 234 24 it~ 287
250 3 1 15 433 8 o2 266
High 500 3 Y2 2 15 4%/s 16 1 533
750 i h 3 15 43(g 24 1t 799
Low 500 2 la 1 21 62 8 olfa 522
High 1,000 2 2 21 6L/2 16 1 1,044
1,500 2 3 21 &'/2 24 12 1,566
Low 1,000 2 2 1 29 83/s 8 ) 994
2,000 2 2 29 83 16 1 1.987
3,000 2 3 29 8/3 24 1t 2,981
5,000 1 Y2 3 33 78 24 12 5,037
10,000 1 = 3 54 113/4 24 2 10,218

IThe inside diameter is an approximate dimension, The values shown are 2 in. less than the bottom bolt-circle

diameters.

28hell heights shown do not include thickness of gaskets.
3The calculated capacity is based on the inside diameter (Col. 4) and height of shell (Col. 5}.
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SPECIFICATION FOR BOLTED TANKS FOR STORAGE OF PRODUCTION LiauiDs

H = height of tank, in feet.
D = diameter of tank, in feet.

3.5 TANK DECK

Tank decks shall conform to the requirements of Table 3.2
and Fig. 3.5 for the particular size of tank ordered, except
that if so agreed between the purchaser and the manufac-
turer, an alternative design of deck (including supporting
members) of equivalent strength, tightness, and utility shall
be furnished.

3.6 DECK SUPPORTS

All elements of deck supports not specifically dimen-
sioned herein, shall be designed to support a live toad of not
less than 20 psf in addition to the dead load. Allowable de-
sign stresses shall be as follows:

Rolled Structural Shapes:
Tension, psi, MAX. ...c.coccivveeieecereeeeere e 20,000
Bending, psi, Max. ...ccccemmmmivernnininnienenennn. 20,000
20,000
Compression. psi, MaX. e 1+1.2/20,000¢2
| I g 14 L 3000 4 T RO 200
Formed Sections:
Basic design stress, psi, max............................18,000

Column Footings:
Soil-bearing load, psf, max. ... 4,000
{Based on maximum water load plus
super-imposed roof load.)

3.7 Tanks of 100-, 200-, 300-, 250-, high 500-, 750-, low
500-, high 1000-, and 1500-bbl capacity shall be furnished
with structural-type center support, with the upper end fas-
tened inside the dome with three bolts in each leg and the
lower end fastened to a bottom attachment base designed to
permit height adjustment.

3.8 Tanks of low 1000-, 2000-, and 3000-bbl capacity shall
be furnished with a structoral- or pole-type center support,
including a rafter support ring. The distance from the tank
center to the point of attachment of the rafter to the rafter
support ring clip shall be 38'/% in.

3.9 Tanks of 5000- and 10,000-bbl capacity shall be far-
nished with pole-type center support. The distance from the
tank center to the point of attachment of the rafter to the
rafter support ring clip shall be 28 in. for the 3,000 bb! tank
and 60% in. for the 10,000-bbl tank.

3.10 Tanks of low 1000-, 2000-, 3000-, 5000-, and 10,000-
bbl capacity shall be furnished with rafters attached to each
radial deck joint. Rafters shall conform to the allowable de-
sign stresses as given in Par. 3.6. Each rafter shall be attached
to the center support ring and by suitable brackets to the top

Table 3.2—Details of Bottoms, Shells, and Decks

(1) () 3 4) (5} (6) (7) (8) (9 (10 (11) (12)
Bottom Shell Deck
No. of Thick- No. of No. of
Botion ness of Rows of Deck Thick-
Nominal Seg- Bottom No. of Bolts in Seg- ness of
Capacity ments Ele- Staves Thick £s - Vertical Scams ments Deck
42-gal (see Fig. ments,} per ckness of Staves,! in. Ist Znd 3rd (see Elements,
bbl 32and33) in. Ring 1st Ring? 2nd Ring 3rd Ring Ring? Ring Ring Fig.3.5 in.
100 2 Q0.105 6 0.105 - — 1 — —_ 6 0.105
200 2 0.105 6 0.105 0.105 o 1 1 — 6 0.105
300 2 0.105 6 0.105 0.105 0.105 l 1 1 6 0.105
250 10 0.105 10 0.105 — — 1 — 10 0.105
High 500 10 0.105 10 0.105 0.105 — 1 1 —_— 10 0.105
750 i0 0.105 10 0.135 0.105 0.105 i 1 1 10 0.105
Low 500 14 0.105 14 0.105 — — 1 — — 14 0,105
High 1,000 14 0.105 14 0.105 0.105 - 1 1 —_ 14 0.105
1,500 14 (.105 314 0.105 0.105 0.105 2 1 1 14 0.105
Low 1,000 20 0.105 20 Q.105 — — 2 —_ — 20 0.105
2,000 20 0.105 20 0.105 0.105 — 2 2 — 20 0.105
3,000 20 0.105 20 0.135 0.105 Q105 2 2 2 20 0.505
5,000 26* 0.135 26 0.135 0.135 0105 2 2 2 26 Q105
10,000 37# 0.135 37 e 0.135 0.135 3 2 2 7% 0.105
Notes

IThickness of bottoms, staves and decks are minimum, and may be in-
creased to 0.135", */16" or }/a" by agreement between the purchaser and the
manufacturer.
2aGheet (iess than >/16 inch) shall be ordered jo decimal thickness. Tolerance
shail be per ASTM A-568. Corresponding AISC gage numbers and thick-
nesses are as follows:

12-gage: 0.1045 (0.105) inch

COPYRI GHT 2000 Anerican PetroleumlInstitute
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10-gage: 0.1345 (0.135) inch
2bplate (3/16 inch and over) shall be ordered to nominal thickness. Tolerance
shall be per ASTM A-6.
3The first ring is the bottom ring.
4The first ring of the 1500-bb! tank shall consist of 14 regular staves, and a
fill-in stave having 15 belt-hole spaces on the chimes,
*Two piece segments.
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9'424" BOLT CIRCLE
87 EQUAL SPACES

2 SEGMENTS

j~———54-2" SPAGES (9'0")
2w~ |00 , 200 ,AND 300 BBL TANKS

22" BOLT GIRGLE

22" BOLT CIRGLE 28 EQUAL SPACES
28 EGUAL

30 EQUAL SPACES

14 SEGMENTS

E\Sj‘- ot

2 EQUAL SPACES
22"BC

15'6W° BOLT GIRGLE

; 2I' 8¥2" BOLT CIRGLE
| 25 EQUAL SPACES

29 EQUAL SPACES

250 HIGH 500 , AND 750 BBL TANKS ' LOW 500 , HIGH 1000 , AND 1500 BBL TANKS

664" BOLT GIRCLE

20 SEGMENTS [ACROSS CORNERT)

TION Hi jr—29"1054" BOLT GIRCLE
‘sz .28 EQUAL 5PACES

20 EQUAL CHORDS
OF 5 EQUAL SPACES

/4" IDENTIFICATION
HOLE

~N

LOW 1000, 2000,AND 3000 BBL TANKS

NOTE 1. Edge distance, all seams = % in. min.

NOTE 2. Bolt-hole diameler = 1% in.

NOTE 3. Bolt diameter = % in.

NOTE 4. Al bolt-circle dimensions are diameter measurements.

Figure 3.2-—Bottom Elements (See Par. 3.3a)
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SPECIFIGATION FOR BOLTED TANKS FOR STORAGE OF PRopucTioN LiQuins

49 Jn*
f' BOLT CIRCLE
(AGRCSS CORNERS)

26 OUTER SEGMENTS

26 INNER SEGMENTS — o=
3 EQUAL SPACE
~J=38" 954" BOLT CIRCLE

k=-26 EQUAL CHORDS
29 EQUAL SPACES \

OF 3 EQUAL
SPACES

SEE DETAIL 8 FOR LOGATION
OF IDENTIFICATION HOLE

144" IDENTIFICATION
HOLE

DETAIL B

INNER
SEGMENT

SPACES (11" 1gm)

_—

3T WTER MENT!

[e—55" 13" BOLT GIRCLE
28 EQUAL SPAGES

— Y 5PAczsul‘6'\C<-—-.

TI=2Spaces (1r1ge .
231" 37 INNER SEGMENTS N \ 57 E CHORDS

14-2" SPACES 4 EQUAL SPACES/~~X 195" N  or 4 EQuAL SPACES
2n

L
L F3-2" spAces 12’ ¥ 1”"{
"
SEE DEVAIL G FOR LOCATION

OF IDENTIFICATION HOLE

o 42" BOLT Y,
f ciRcLE, 66
€QUAL SPAGES

DETAIL €

10000 BBL TANK

NOTE 1. Edpe distance, all seams = % in. min.

NOTE 2. Belt-hole diameter = 11 in,

NOTE 2. Bolt diameter = 1 in,

NQTE 4. Al bolt-circle dimensions are diameter measurementa.

Figure 3.3—Bottom Elements {See Par. 3.3a)
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Figure 3.4—Stave Elements (See Par. 3.4)
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SPECIFICATION FOR BOLTED TANKS FOR STORAGE OF PRODUCTION LIQUIDS

GENERAL REQUIREMENTS

! EDGE DISTANGE, ALL SEAMS = M4™ MiNIMUM

2 BOLT-HOLE DIAMETER=132" BOLT DIAMETER = 12"

3 AL BOLT CIRZLE DIMENSIONS ARE DIAMETER MEASURCMENTS,

9 DOME SHILL FAVE 30 EOUALLY SPACED 8OLT HGLES IN ONE FLANGE AND 28 IN THE QTHER
FLANIL AND SHALL BE INSTALLED $0 THAT THE LOWER FLANGE MATCHES THE BOLT-HOLE
EIPI:E "S‘—‘VGCVST"E DECH SEGMENTS OA CEGK GENTER PIESES

MSTONS OF DECK SECMENTS ARE OM NOMINAL SLOPE (HIN 12), DIMENSIONS OF L3 g

TER PIECTS ARE IN THE FLAT OF DECK ceN

X
227 BOLT

CIRCLE
60T HOLE SPAC- |
NG TQ KaTon

DIME TOP FLANGE
SEE NOTE 4

4

[ sot cimcie
SEE NOTE 4

—

n

6 SELMENTS

4 SECMENTS \(,ﬂhlm.

2 EQuAL SPACES 22076 BG

¥ BOLT LiRCL 20 935" BOLT CIMELE
9 LOUAL, SPACES 29 EQUAL SPACES

29 EQUAL SFACES
g

jliae

250, HIGH $00-,AND 750-BBL TANKS

LOW 500, HiGH 1000, AND 1S00-BBL TANKS

—-i!-—nu‘

= Tewp
et DUES gy

20 SEGMENTS

22 074" BOLT CIRCLE
15 EQUAL SPACES

29 17" BOLY ZIRCLE
28 EQuaL SPRCES

. 2 CENTER PiECES [T 297
e oraces 2 O

11~ 2" SPACES

LOW 1,000, 2000~ AND 3,000-BBL. TANKS

26 QUTER SECMENTS

36 1HaC BOLT C)
28 ECUAL SPACES

T oS (¢ 6 5000-8BL TA

!
F&-_“__’__*_ ;..osz’
Tt-2"spacesn:
[ETy
- Y
37 OUTER SEGMENTS Shuce
4-2° sPasrs
L 35" 43427" BOLT EMELE
28 EQUAL SPaces =T
— 238°

- 10,000-88L. TANK
235 '1 r.________-—‘-

3PACES (rr 1 g7y

H_-*—‘—-_ﬁ

fai?—2" SPaLES
a ENAL.SPICES L1t -8

37 INNEA SEGMENTS

752 SPACES2TY

et —

Figure 3.5--Deck Elements (See Par. 3.5)
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NOTE 1. The nominal thickness of the cleanout cover shall be not less thanr that
of the stave to which attached,

NOTE 2. Cleanouts shali be furnished with bolt retainers, or handholes, or
both, if a0 specified on the purchase order. If not otherwise specified,
retainers only shall be supplied. Alternative types of retainers may be
substituted if demonstrated adequate.

NOTE 3. See Par. 3.17 for alternative designs.

NOTE 4. See Fig. 3.4.

NOTE 5. Bolt relainers are not required when round-head bolts are used.
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NOTE 1. All sheet and strip shall be 0.135 in. nominel thickness.
NOTE 2, See Par. 8.18 for alternative hetght of cleanout.

Figure 3.7—Extended-Neck Type Cleanout
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chime area. The depth of rafters, measured from the under-
side of the deck at each end shall be 5'/z in. for low 1000-,
2000-, 3000-, and 5000-bbl tanks, and 6%4 in. for 10,000-bbi
tanks. Rafters shall be punched or drilled to accommodate
supporting clips for bolt retainers.

3.11  Except as provided in Par. 3.10 rafters shall be fur-
nished in conformance to design details as agreed upon be-
tween the purchaser and manufacturer.

3.12 BOLTED JOINTS

Bolt holes shall be 17/3z inch diameter. The tolerance on
bolt-hole spacing shall be £ /32 inch between any two holes,
measured in the flat before forming.

When using square head or hex head bolts, bolt retainers
in the form of channels or other shapes shall be provided out-
side of all bottom joints, and inside of all staves, cleanouts,
and decks to prevent inaccessible bolt heads from turning,

3.13 JOINT GASKETS

Joint gaskets shall be dimensioned on the assumption that
the final net thickness in place will be /15 in.
3.14 BOLTING

All tank bolts and nuts, except flange bolting, shall be /2
in. diameter and shall comply with Appendix A.
3.15 CLEANOUT

Cleanouts shall be furnished unless otherwise specified on
the purchase order. The location of the cleanout shall be as
specified on the purchase order.

3.16 TYPE OF CLEANOUT

Cleanouts shall be of the flush type, the extended-neck
type of proven strength, or other type of proven strength, as
specified on the purchase order.

3.17 FLUSH-TYPE CLEANOUTS

Flush-type cleanouts shall conform to the requirements of
Fig. 3.6. except that alternative widths and heights of
cleanout opening in the tank stave shall be supplied, if so

agreed between the purchaser and the manufacturer.

3.18 EXTENDED-NECK OR OTHER TYPE
CLEANOUTS

Cleanouts of the extended neck or alternative type shall
conform to the following requirements:

a. The height of cleanout opening in the stave shall be 3 ft 10
in. except that, when so agreed upon between the purchaser
and the manufacturer. the height of opening shall be 3 ft.

b. The bolting details for attachment of the cleanout neck to
the stave shall conform to Fig. 3.7 regardless of type of
cleanout.

¢. The design shall provide a minimum factor of safety of
21/ as installed and as determined by proof test. The manu-
facturer shall submit evidence acceptable to the purchaser of
compliance with this requirement.

Note: The design of extended-neck cleanout shown in Fig. 3 7 has been de- «
termined by proof test to be adequate for tanks of high 1000-bbl and smaller

capacity, in the sizes shown in Table 3.1. When used on such tanks the re-
quirements of Par. 3.18¢ shall be considered to have been satisfied.

3.19 CLEANOUT COVER PLATE

Cover plates for all types of cleanouts shall be of one-
piece or two-piece construction; if of the two-piece construc-
tion, the pieces shall be joined by a horizontal lap seam
having one row of /2 in. bolts on 2-in. centers,

3.20 [INLET AND OUTLET CONNECTIONS

Inlet and outlet connections shall conform to the sizes and
locations specified on the purchase order.

3.21 PIPING FLANGES

Piping flanges shall conform to the requirements given
herein, except that if so specified on the purchase order or if
so agreed between the purchaser and the manufacturer, alter-
native types having equivalent strength, tightness, and utility
shall be furnished.

3.22 BOLTED PIPING FLANGES

Except as otherwise provided in Par. 3.21, bolted piping
flanges shall be attached by belts or bolt-studs, and shall
conform to the following requirements:

Table 3.3—Bolted Piping Flanges (See Fig. 3.8)

(1) (2) (3) (4) (3) )
Size,in e 2 3 4 4] 2
Diameter of bolt circle, in. ......... .4 5 635 9 11
Number 0f bolts .......ocooviiiicen .4 4 5 6 3
Diameter of bolts, in .....c.oouu.e oo ) iy 3y /s 3%
Dameter of bolt holes, in. .......... . 3a 3a 34 3
Minimum thread length, Y, in..... . s 1316 15/16 1%14 134
Depth of counterbore ..................... ... Optional with manufacturer
Qutside diameter of flange, &, iN.coee. 578 6'fe e 10'/2 1234
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a. Flanges shall be furnished in the sizes given in Table 3.3
as specified on the purchase order, and shall conform to the
provisions of Table 3.3 and Fig. 3.8.

b. The inner flange shall be provided with bolt-head or bolt-
stud nut retainers.

¢. The length of thread shall conform to the requirements of
Table 3.3. In all other respects the threads shall conform to
the requirements of APT Specification 6A: Specification for
‘Wellhead Equipment.

COUNTERBORE Y”‘"w' COUNTERRORE
!
1 QUTER RLANGE .: ¥
! ] :‘\“ ]
| \\ 5\ | i
% 777 | T
INMEN  FLANGE 7
WITH BOLT NEAD RETAINER J
¥
=4 t

COUNTERBORE LWTHDUT COUNTERDORE

i ] I

Figure 3.8—Bolted Piping Flanges
{See Table 3.3 for dimensions)

3.23 FLANGE ATTACHMENT

When bolted piping flanges conforming to Table 3.3 and
Fig. 3.8 are furnished, the tank members shall be drilled for
flange attachment in accordance with the following stipula-
tions:

a. The bolt-circle diameter and the number of bolt holes
shall be as shown in Table 3.3 and Fig. 3.8.
b. Bolt-hole size shall be optional with the manufacturer, but

COPYRI GHT 2000 Anerican PetroleumlInstitute
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shall be sufficient to accommodate the size of bolts given in
Table 3.3.

¢. Flange bolt holes shall straddle the radial centerlines on
decks and bottoms and vertical centerlines on staves, except
that for the 4-in. 5-hole flange the odd hole shall be located
on the centerline toward the center of the deck or the top of
the stave.

3.24 DOWNCOMER PIPE

A downcomer pipe shall be installed, if requested by the
purchaser; design of downcomer to be by agreement be-
tween purchaser and manufacturer.

3.25 BOLTING PATTERNS FOR THIEF HATCHES
AND RELIEF VALVE

When tank decks are cut and drilled for the direct attach-
ment of bolted thief hatches, pressure-relief valves, or vac-
uvum-relief valves, bolting patterns shall be as shown in
Figures 3.9, 3.10, or 3.11 as specified on the purchase order.

CHIME BOLT CIRCLE

Figure 3.9—Bolting Pattern for 8-In. Circular Thief
Hatches, Pressure-Relief, and Vacuum-Relief Valves

CHIME 20LT GIRCLE

R =
_e—C O3~ @ O~Lg I
- . —~—
= 26-4L HOLES,FOR 1 BOLTS, SPACED 2 CENTERS
267535 HOL ZBOLTS,
2223 B -0l 0y 0 O-.g
/% EGT ' ‘ [ i i ’ \@/ 9"
A T
Faoo " EL el _® |
iy sdraps *E D \
223 L ‘ .
S ol S T
228 b | /
\ i ! Q\
22% i o
ra /E)\

o -ero—0-2

Figure 3.10—Bolting Pattern for 8-in. x 18-In.
Oblong Thief Hatches, Pressure-Relief, and
Vacuum-Relief Valves
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CHIME BOLT CIRCLE

— o &) O & [ B o 1

L ~30 35 HOLES,FOR 4 BOLTS, SPACED 2'CENTFRS

B DD -O— @— ",
RO B —o--0—0 ©1 0 -0 .

F TANK HOLE

H exze
224 RADIUS . 'c"g
10 = < ‘
zéé/ | ‘ |

Y22k > | /

&, | @
231

e 00 0.0 0re- 08

——— 7 SPACES & 2= 14’
Figure 3.11—Bolting Pattern for 8-In. x 22-In.
Oblong Thief Hatches, Pressure-Relief, and
Vacuum-Relief Valves

4 Venting Requirements
4.1 NORMAL VENTING

The purchaser shall specify the number, size and location
of connections to be installed in the deck of each tank to pro-
vide for normal inbreathing and outbreathing due to temper-
ature changes and to liquid movement into and out of the
tank. These connections should be fitted with pressure-vac-

- uum valves properly sized in accordance with API Standard
2000. The pressure setting should be from '/2 to 1 ounce per

- 5q. in. less than the opening pressure of devices used for
emergency venting. Appendix B is provided as a guide to aid
in the selection of venting devices, where required.

4.2 EMERGENCY VENTING

When storage tanks containing flammable liquids are ex-
posed to fire, the venting rate may be in excess of that result-
ing from a combination of normal thermal effects and oil
movement. Unless tanks are instalied in remote locations, the
purchaser shall provide, or cause to be provided, pressure re-
lieving devices which will provide capacity in addition to
normal venting to meet the requirements tabulated in Table
C-1. The opening pressure of such devices shall not exceed
the design pressure of the tank on which they are installed.
The maximum internal pressure under relieving conditions
should not exceed that tabulated in Column 6 of Table C-1.

Pressure relieving devices may take the form of larger or ad-
ditional vent valves, larger or additional thief hatches or deck
dome covers (See Fig. 3.3) installed with loose fitting long
bolts and suitable gasket so that the dome cover will lift at
the required pressure.

Note: With drainage as used in column 5, Table C-1 means that flammable

or combustible liquids will not be retained near the tank by dykes or fire-
walls.

5 Erection

5.1 Tank staves shall be erected with the male side on the
left when facing the outside surface of the stave, See Fig. 3.4.
Note: The dimensions as specified herein are based on the assumption that
most of the slack, due to the difference in bolt and bolt-hole diameters, will
be taken up in all stave joints by slippage when the tank is initially filled.
The bottom and deck bolt-circle diameters provide for such slippage. At the

time of erection, some pinning of the vertical stave joints will be required to
bring the bolt holes into alignment.

5.2 CLEANING UP

Upon completion of erection, the erector shall remove or
dispose of all rubbish and other unsightly material caused by
his operations and shall leave the premises in as good condi-
tion as he found them.

6 MARKING*

6.1 Tanks manufactured in conformance with this specifi-
cation shall be identified by a nameplate bearing, as a mini-
mum, the information shown in Fig. 6.1.

6.2 Nameplates shall be made of a corrosion-resistant ma-
terial and installed on the cleanout stave approximately &
inches above the top of the cleanout cover or frame. Installa-
tion of the nameplate may be on a boss seal welded to the
stave (prior to galvanizing if applicable) or by any other suit-
able means to identify the product for the expected service
life of the tank.

*Users of this specification should note that there is no longer a requirement
for marking a product with the API monogram, The American Petroleum
Institute continues to license use of the monogram on products covered by
this specification but it is administered by the staff of the Institute separately
from the specification. The policy describing licensing and use of the mono-
gram is contained in Appendix E, herein, No other use of the monogram is
permitted.

MANUFACTURER

NOMINAL DIAMETER
NOMINAL HEIGHT*

128 NOMINAL CAPACITY"
DESIGN PRESSURE

BBL
OZ.

Figure 6.1—Suggested N

ame Plate Format

(*May be completed after field erection

COPYRI GHT 2000 Anerican PetroleumlInstitute
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6.3 Nameplates may be attached at the point of manufac-
ture or, at the option of the manufacturer, at the time of ficld
erection.

7 Inspection and Rejection
7.1 INSPECTION NOTICE

Where the inspector representing the purchaser desires to
inspect this material, reasonable notice shall be given of the
time at which the run is to be rnade.

7.2 [INSPECTION

The inspector representing the purchaser shall have free
entry, at all times while work on the contract of the purchaser
is being performed, to all parts of the manufacturer’s works
which will concern the manufacture of the material ordered.
The manufacturer shall afford the inspector, without charge,

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000

all reasonable facilities to satisfy him that the material is be-
ing manufactured in accordance with this specification. All
inspections should be made at the place of manufacture prior
to shipment, unless otherwise specified on the purchase or-
der; and shall be so conducted as not to interfere unnecessar-
ily with the operation of the works.

7.3 REJECTION

Material which shows injurious defects on mill inspection
or subsequent to acceptance at manufacturer’s works, or
which proves defective when properly applied in service,
may be rejected, and the manufacturer so notified. If tests
that require the destruction of material are made at other than
the place of manufacture, the purchaser shall pay for material
complying with all of the provisions of this specification, but
shall not pay for any material which fails to meet the speci-
fication.
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APPENDIX A—SPECIFICATION FOR TANK BOLTING

A

This Appendix covers tank bolting /2 inch in diameter to
and including 1Y/ inch in length. Bolts and nuts shall be ei-
ther black-finish or galvanized, as specified on the purchase
order.

Scope

A.2 Physical Properties

The breaking load of the bolts, tested in full size, shall not
be less than 11,350 1b.
Note: The breaking load of 11,350 Ib. is equivalent to a tensile strength of

80,000 Ib. per sq. in. based on the stress area (mean thread area) or approx-
imately 91,000 lb. per sq. in. based on the root thread area.

A.3 Tension Test

Tension tests of bolts shall be taken on the finished bolt
with the load applied between the head and a nut or suitable
fixture, either of which will have sufficient thread engage-
ment to develop the full strength of the bolt. The nut or fix-
ture shall be assembled on the bolt leaving at least three full
bolt threads exposed within the grip. If failure occurs by
threads stripping before reaching the minimum required ten-
sile load, the individuval test shall be discarded.

A.4 Stripping Test

The nuts for bolts shall be capable of developing the load
specified in Par. A 2., without stripping.

A.5 Head Test

During the tension test specified in Par. A.3, failure shall
occur in the threaded section and not at the junction of the
head and shank.

A.6 Number of Tests

The requirements of these specifications are those met in
continuous production for stock during which the manufac-
turer has made such sample inspections as to insure normally
that the material is controlled within the specified limits. For
this reason, additional tests by the manufacturer of the indi-
vidual shipments of material are not contemplated. If spect-
fied on order, one tension test shall be made from each lot. A
lot shall consist of 5000 pieces or fraction thereof.

A.7 Retests

Should the sample from the lot fail to meet the require-
ments of a specified test, two additional samples shall be
tested; in which case, both samples shall meet the test.

A.8
Threads of unplated product shall be coarse-thread series

COPYRI GHT 2000 Anerican PetroleumlInstitute
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as specified for screw threads (ANSI B1.1 of latest issue)
having a class 2A tolerance for bolts and class 2B tolerance
for nuts. Bolts to be galvanized shall have Class 2A threads
before hot dip or mechanical galvanizing. After galvanizing,
the maximum limit of pitch and major diameter may exceed
the Class 2A limit by 0.021 inches,

A9

Bolts shall be regular square, unless otherwise agreed
upon between the purchaser and the manufacturer, in which
case they may be regular hex. All bolts shall comply with the
applicable section of the latest edition of ANSI B18.2.1,
Square and Hex Bolts and Screws.

A.10

Nuts shall be regular square, unless otherwise agreed upon
between the purchaser and the manufacturer, in which case
they may be regular hex. All nuts shall comply with the ap-
plicable section of the latest edition of ANSI B18.2.2,
Square and Hex Nuts.

A.11 Galvanizing

Unless otherwise specified, galvanized bolts and nuts shall
be hot-dip galvanized in accordance with the requirements of
Specification A 153. The weight of coating shall be that
specified for Class C materials in Specification A 153 and
the nuts shall be tapped after gaivanizing. When specified by
the purchaser to be mechanically galvanized, bolts and nuts
shall be mechanically zinc-coated, and the coating shall con-
form to the requirements for Class 50 of Specification B 454
or to the coating thickness, adherence, and quality require-
ments for Class C of Specification A 153. Mechanically
zinc-coated nuts for assembly with mechanically zinc-coated
bolts shall be tapped oversize prior to coating and need not
be retapped afterwards.

A.12 Marking

Bolt heads shall be marked (by raised or depressed mark
at the option of the manufactuarer) to identify the manufac-
turer. The manufacturer may use additional marking for his
own use.

ALTERNATE SPECIFICATION FOR TANK
BOLTING USING ROUND-HEAD BOLTS
A.101 Scope

This appendix covers tank bolting using 'Yz inch diameter
SAE Grade 5 round-head bolts. Boits and nuts shall be me-
chanically galvanized, hot-dip galvanized, or electro-zinc
plated.
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A.102 Physical Properties

The breaking load of the bolts, tested in full size, shall not
be less than 17,000 Ibs.

Note: The breaking load of 17,000 Ibs. is equivalent to a ten-
sile strength of 120,000 1bs/sq. in. based on the stress area
(mean thread area) or approximately 135,000 1bs/sq. in.
based on the root thread area.

A.103 Tension Test

Tension tests of bolts shall be taken on the finished bolt
with the load applied between the head and a nut or suitable
fixture, either of which will have sufficient thread engage-
ment to develop the full strength of the bolt. The nut or fix-
ture shall be assembled on the bolt leaving at least three full
bolt threads exposed within the grip. If failure occurs by
threads stripping before reaching the minimum required ten-
sile load, the individual test shall be discarded.

A.104 Stripping Test

The nuts for bolts shall be capable of developing the load
specified on Par. A.102 without stripping.

A.105 Head Test

During the tension test specified in Par. A.103, failure
shall occur in the threaded section and not at the junction of
the head and shank.

A.106 Number of Tests

The requirements of these specifications are those met in
continuous production for stock during which the manufac-
turer has made such sample inspections as to insure normally
that the material is controlled within the specified limits. For
this reason, additional tests by the manufacturer of the indi-
vidual shipments of material are not contemplated, If speci-
fied on order, one tension test shall be made from each lot. A
lot shall consist of 5000 pieces or fraction thercof.

A107 Retests

Should the sample from the lot fail to meet the require-
ments of a specified test, two additional samples shall be
tested; in which case, both samples shall meet the test.

A.108

Threads of unplated product shall be coarse-thread series
as specified for screw threads (ANSI B1.1 of latest issue)
having a Class 2A tolerance for bolts and Class 2B tolerance
for nuts. Bolts to be galvanized shall have Class 2A threads
before hot dip or mechanical galvanizing. After galvanizing,

the maximum limit of pitch and major diameter may exceed
the Class 2A limit by (0.021 inches.

A.109

Round-head bolts shall have a fin neck or ribbed neck to
prevent turning when tightened. The height of the head shall
be .25 to .27 inches, with a diameter of 1.0 to 1.06 inches,

On ribbed neck bolts, the longitudinal ribs shall have a
length of .186 in. to .206 in. with an cutside diameter of .540
in. t0 .550 in. There shall be at least 16 ribs.

On fin neck bolts, there shall be four radial fins equally
spaced under the bottom side of the head. The longitudinal
length of the fins shall be .156 in. to .187 in., with an outside
diameter of .675 in. to .695 inches.

For corrosion protection, the head of the bolt may be en-
capsulated with Polyvinylidene Fluoride (PVDF), ABS, or
Polyester. A sealing ring shall be molded under the head of
the bolt,

A110

Nuts shall be regular square or regular hex. Ail nuts shall
comply with the applicable section of the latest edition of
ANSIB18.2.2, Square and Hex Nuts.

For corrosion protection, nuts in contact with the stored
liquid may be protected with threaded PVIDF nut caps, or the
nuts may be encapsulated with Polyester.

A.111 Finish

Galvanized bolts and nuts shall be hot-dip galvanized in
accordance with the requirements of ASTM A 153. The
weight of coating shall be that specified for Class C materi-
als in ASTM A 153 and the nuts shall be tapped after galva-
nizing. Mechanically galvanized bolts and nuts shall be
mechanically zinc-coated, and the coating shall conform to
the requirements for Class 50 of ASTM B 454 or to the coat-
ing thickness, adherence, and quality requirements for Class
C of ASTM A 153. Mechanically zinc-coated nuts for as-
sembly with mechanically zinc-coated bolts shal! be tapped
oversize prior to coating and need not be retapped after-
wards.

Electro-zinc plated bolts and nuts shall have a minimum
zinc coating of .0005 in. with a yellow dichromate dip. Elec-
tro-zine plated nuts do not require oversize tapping prior to
plating.

A.112 Marking

Bolt heads or shank ends shall be marked to identify the
bolt manufacturer, including three radial marks indicating
SAE Grade 5. Encapsulated bolts are to be marked prior to
being encapsulated. Markings may be either raised or de-
pressed.
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APPENDIX B—RECOMMENDED PRACTICE FOR NORMAL VENTING

Table B-1—Venting Capacity Requirements (See Par. 4.1)

(N oA 3} 4) 3 %) (¢
Thermal Venting, SCFH
Pressure
Nominal Tank Design (Outbreathing)
Tank Size Prcssure_ Surface Vacuum Flash Point Flash Point
Capacity, Diameter Height o Area, (Inbreathing) 100 F or Below
bbl f.-in. ft. Press. Vac. sq. ft. All Stocks Above I00F
100 9-2 8 3 s 233 100 60 100
200 9-2 16 3 s 468 200 120 200
300 9.2 24 3 1y 703 300 180 300
250 15-6 8 3 lf2 388 250 150 250
H-500 15-6 16 3 /2 780 500 300 500
750 15-6 24 3 15 1,170 750 450 750
L-500 21-6 3 2 72 543 500 300 500
H-1000 21-6 16 2 2 1,090 1,000 600 1,600
1500 21-6 24 2 7 1,620 1,500 450 1,500
L-1000 299 8 2 U2 750 1,000 600 1,000
2000 29-9 16 2 Y2 1,500 2,000 1,200 2,000
3000 29-9 24 2 'f2 2,250 3,000 1,800 3,000
5000 35-8 24 1 lf2 2,840 5,000 3,000 5,000
10,000 55-0 24 1 If2 4,170 10,000 6,000 10,000
Notes:

'Filling and Emptying Venting:

a. Qutbreathing at Maximum Filling Rate. For flash points less than 100 F, provide 1200 standard cubic feet per hour (SCFH) for each 100 bbf per hour. For
flash points of 100 F or more, provide 600 SCFH for each 100 bbl per hour.

b. Inbreathing at Maximum Emptying Rate. For all liquids, provide 600 SCFH for each 100 bbl per hour,

2The values caleulated for filling ar:d emptying venting requirements shall be added to the appropriate thermal venting requirements.
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APPENDIX C—RECOMMENDED RELIEVING CAPACITIES

Table C-1—Emergency Venting Requirements (See Par. 4.2)

{1} ) 3) (4) 5 (6)
Emerlgzs;r;?;r:’;nting Max. Press.
Diameter . During
Nominal X De“(g::‘ Pressure, Exposed SCFH Emergency
Capacity Height unces Area With Without Venting,
bbl ft-in. Pressure Vacuum sq. ft. Drainage* Drainage Ounces
923/
100 x 8-0'/2 3 /2 233 114,750 229,500 4lfs
9234
200 x 16-1 3 2 468 170,250 340,500 4lfy
9-2%/4
300 x 24-1'f2 3 if2 703 214,000 428,000 4lf2
15-4%%
250 x § -0z 3 15 388 154,650 309,300 4'f;
15-4%/8
H-500 % 16-1 3 'f2 780 227 600 455,200 41/
15-4%/s
750 x24-1f2 3 /2 1,170 271,800 543,600 41f2
21-642
L-500 % 8-0/2 2 12 543 184,600 369,200 3
21-6'/2
1000 x 16-1 2 if 1,090 267,200 534,000 3
_ 21-6'12
1500 x24-11/2 2 2 1,630 308,380 617,760 3
29-8%/p
L-1000 = B-01/2 2 1/ 750 222,500 445,000 3
29-8%f¢
2000 % 16-1 2 /2 1,500 300,250 600,500 3
29-8%g
3000 % 24-11/2 2 Iz 2,260 344,650 689,300 3
38-7%8
5000 x 24-11/2 1 1 2,240 371,000 742,000 14
54-113/4
10,000 x 24-12 1 /2 4,170 371,000 742,000 142

Note: Normal vents (Par. 4.1 and Appendix B) may satisfy all or part of these requirements.

*In applying recommended emergency venting required with drainage, careful attention should be given to the
provisions of Par. 2-—2.3.2 and 2—2.5.7, NFPA No. 30, available from National Fire Protection Association, 470
Atlantic Avenue, Boston, Massachusetts 02210.

17
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Table C-2—Calculated Venting Capacity
of Thief Hatches

(1) (2) &) &)
Venting Capacity, SCFH
Tank 8" x 18" 8" x 22"
Pressure, 8" Round Obround Obround
Ounces A =445q.in. A=130s5q. in. A =154 5q. in.
1.5 59,783 174,650 206,892
3.0 84.547 246,992 292,590
4.5 103,548 302,503 358,348
6.0 119,567 349,299 413,785
12.0 169,094 — Not Applicable —

Note: Values in the above table are based on the following formula:

Q= 1667TC;A Y Pt-Fa

Where:

{ = Venting capacity in standard cubic feet of free air per hour
(SCFH).
Cf = 0.5 (the flow coefficient).
= hatch alea, square inches.
PI = absolute pressure inside the tank in inches of water.
P, = absolute pressure outside the tank in inches of water.
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APPENDIX D—WALKWAYS, STAIRWAYS AND LADDERS

General
DA

Walkways and stairways furnished to this specification
shall be constructed from prefabricated components de-
signed to be field erected alongside of tanks of similar struc-
tures. All material shall comply with the applicable parts of
Section 2.

D.2

It should be noted that walkways, platforms and stairways
or ladders are intended to provide access to devices on or
near the deck within easy reach from the ladder or platform,
and not for employee egress onto the deck itself. Where in-
dividuals are required to have access to the deck, suitable
guard railings should be installed to prevent their falling.

Walkways
D.3

Walkway shall consist of tread (decking) sections, railing
assemblies, and toeboards designed and assembled so that
the completed structure will support a uniform load of 50 1b
per sq ft, or a concentrated load of 1,000 1b at any place on
the span without deflecting more than /350 of the unsup-
ported span length. The maximum span between tank brack-
ets or ground supports shall be 25 feet. Where intermediate
supports are required, the vertical members shall terminate at
the top rail. The base for ground supports shall be of con-
crete or other suitable permanent foundation.

D.4 Treadway

Treadway shall be a minimum of 26 inches wide. Tread
shall be uniformly perforated from the bottom with shaped
punches to form a non-skid surface. Optionally, at the re-
quest of the purchaser, the deck of treadway sections may be
fabricated from structural expanded metal or grating to avoid
the buildup of snow or ice.

D.5 Railings

Railings shall consist of posts, horizontal braces. sway
(truss) braces, gussel plates, toeboards, midrail and top rail.
Railings shall be assembled so that the top rail is 42 inches
above the treadway. The completed structure, when assem-
bled, shall be capable of withstanding a concentrated force of
200 1b applied in any direction at any point on the top rail.

D.6 Toeboards

Toeboards shall be installed on all open sides (except at
the entrance of stairways or ladders) to provide an installed

19

height of 4 inches above the treadway.

D.7 Midrail

Midrail shall be installed approximately halfway between
treadway and top rail. Where the midrail projects into a
walkway area. the ends shall be formed to a smooth contour.

D.8 Brackets

Each tank shall be equipped with two bracket assemblies,
supported from the top and bottom chimes of the top ring.
The brackets shall be installed to provide a 26-inch wide ac-
cess to the tank at the point of attachment.

Stairways
D.9 Stairways

When required for access to walkway sections, stairways
shall be designed for field erection, and shall he capable of
supporting a minimum of 100 1b per linear foot of tread
width, or a concentrated load of 1,000 1b at any point on the
stairway without deflecting more than /36 of the unsup-
ported stairway length. Stairway width shall be 2 minimum
of 26 inches. Stairways shall be designed and installed to
have an angle of 45 degrees with the horizontal, unless oth-
erwise specified by the purchaser. When installed at 45 de-
grees, the stairway shall have a run and rise of 8!/z inches
with a nominal tread width of not less than 8 inches. Other
uniform rise and tread combinations which will produce a
stairway within angles to the horizontal between 30 and 50
degrees shall be acceptable, so long as all other requirements
of this specification are met. The rise height and tread width
shall be uniform throughout any stairway, including any
foundation used as one or more steps.

D.10

Railings shall be installed on both sides of stairways, and
shall be designed so that the completed assembly will with-
stand a minimumn of 200 1b force in any direction applied at
any point on the top rail. Top rails shall be installed so that
the top rail is not less than 30 inches nor more than 34 inches
measured vertically from the upper surface of the nose of a
tread. Protection against falling shall be provided between
the stairway runners and the top rail.

The juncture of the top rail of the stair railing shall make
a smooth transition with the top rail of the walkway railing,
preferably through the use of a structural gusset member,

D.11

Spiral stairways, attached to brackets on the circumfer-
ence of the tank, may be used in lieu of straight stairways,
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provided all of the above requirements are met, with the ex-
ception that railings are required only on the outside of the
stairway. The run of the stair tread will depend on the radius
of the exterior arc, and the minimum effective tread shall be
7 inches, measured 13 inches from the exterior arc. Spiral
stairways are not recommended for installation on tanks less
than 15 feet, 6 inches in diameter.

Ladders
D.12

Fixed industrial ladders may be used in lieu of staitways.
The use of a platform is optional with the purchaser, but
when used, the platform shall have minimum dimensions of
26 inches by 30 inches with standard railings except at the
entrance from the ladder.

COPYRI GHT 2000 Anerican PetroleumlInstitute
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D.13

Ladders, when used, shall be substantially anchored with
the center of the rung at least 7 inches from the surface of the
tank or other obstruction.

D.14

Rungs shall be a minimum of *: inch diameter, spaced a
maximum of 12 inches, center to center, with a minimum
clear length of 16 inches, and designed to support a mini-
mum load of 200 1b.

D.15

Open ladders may be used to climb a maximum of 20 feet,
and caged ladders or acceptable safety slide devices should
be used when the climbing height is between 20 feet and
30 feet.
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APPENDIX E—USE OF THE API MONOGRAM*

E.1 Marking

The following marking requirements apply to licensed
manufacturers using the API monogram on products covered
by this specification.

E.2

Tanks manufactured in conformance with this specifica-
tion shall be identified by the nameplate bearing, as a mini-
mum, the information shown in Fig. E.L

E.3

Nameplates shall be made of a corrosive-tesistant material
and installed on the cleanout stave approximately 8 inches
above the top of the cleanout cover or frame. Installation of
the nameplate may be on a boss seal welded to the stave
(prior to galvanizing if applicable) or by any other suitable

means to identify the product for the expected service life of
the tank.

E.4

Nameplates may be attached at the point of manufac-
ture or, at the option of the manufacturer, at the time of field
erection.

E.5 API Monogram

Tanks conforming to this specification shall be marked
with the API monogram by manufacturers authorized to use
the monagram. The monogram shall not be applied to tanks
which do not conform to this specification, nor by manufac-
turers who have not been authorized to use the monogram.

*API licensees only. Contact API for information on
licensing.

b

12B

MANUFACTURER
NOMINAL DIAMETER
NOMINAL HEIGHT*

NOMINAL CAPACITY"
DESIGN PRESSURE

BBL
OZ.

Figure E-1—Suggested Nameplate Format
(*May be completed after field erection)
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APPENDIX F—SUGGESTIONS FOR ORDERING BOLTED TANKS

In placing orders for tanks to be manufactured in accor-
dance with API Spec 12B, purchasers should specify the fol-
lowing on their purchase order:

Specification ..o API Spec 12B
Nurmber of tanks .....coceveriiiieeienie e
Nominal capacity .........ccoovercinrsnesannanns Col. 1, Table 3.1
Size:
Inside diameter........c..ococovrienniencccnnnd Col. 4. Table 3.1
Height of shell.....coovvneeriinrviininand Col. 5. Table 3.1
Type of Cleanout .......coooeeiceece e Par. 3.16
Design of flush-type cleanout ..................... Par, 3.17 and
Note 2, Fig. 3.6
Design of extended neck cleanout ..................... Par. 3.18
Cut-outs for thief hatch and relief valve............ Par. 3.25
Delivery date and shipping instructions ..........c.covervsreins
Inspection by purchaser.......c.ooiiciinninnicniinen s Par. 7.1

The purchaser should also state on the purchase order his
requirements concerning the following stipulations which
are optional with the purchaser

FINISH oot Par. 2.8
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Bolting ..o Par. 2.9
Bottom, stave, and deck thickness.................. Footnote 1,

Table 3.2
Open-top tanks......o.cceeveeveiercecnivnse e Note, Par. 3.4
Two-piece cleanout cover plates................ocveee, Par. 3.19
Cleanout location...........oceceevveeeeeceececeeen, Par. 3.15
Inlet and outiet connections...........cccovvvvrrenennns Par. 3.20
Piping flanges .........c.cooenviicecneeren. Par. 3.21 and 3.22
Walkways, stairways and ladders ................ Appendix D
Venting cONNECtions ........o.ecveerermereesreresnisrernsssesees Par. 4.1
Downcomer pipe and design ..........ccccecevvivivninane Par, 3.24

Attention is called to the following stipulations which are
subject to agreement between the purchaser and the manu-
facturer:

Alternative designs of tank bottoms.....................Par. 3.3
Alternative designs of decks.............c.cccceceeee... Par. 3.5
Rafter design........coveiereciieneesninieiceie e cnans Par. 3.11
Alternative widths and heights of cleanout......... Par. 3.17
Alternative designs of piping flanges ................. Par. 3.21
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APPENDIX G—CURRENT PUBLICATIONS OF THE AMERICAN PETROLEUM INSTITUTE
PERTAINING TO STORAGE TANKS

API

Spec 12B:  Specification for Bolted Tanks for Storage of
Production Liquids.

Covers material, design, fabrication, and testing require-
ments for vertical, cylindrical, above-ground. closed and
open top, bolted steel storage tanks in nominal capacities of
100 to 10,000 bbl (in standard sizes). Also includes appurte-

nance requirements,

Spec 12D:  Specification for Field Welded Tanks for
Storage of Production Liquids.

Covers material, design, fabrication, and testing require-
ments for vertical, cylindrical, above-ground, closed top,
field welded steel storage tanks in nominal capacities of 500
to 10,000 bbi (in standard sizes).

Spec 12F:  Specification for Shop Welded Tanks for
Storage of Production Liquids.

Covers material, design, fabrication, and testing require-
ments for shop-fabricated vertical, cylindrical, aboveground
closed top, shop-welded steel storage tanks in nominal ca-
pacities of 90 to 500 bbl (in standard sizes).

Std 620: Recommended Rules for Design and Con-
struction of Large, Welded, Low-Pressure
Storage Tanks.

These rules cover the design and construction of large,
welded, field-assembled storage tanks used for petroleum in-
termediates and finished products operated at a gas pressure
of 15 psig and less, down to an internal gas pressure close to

atmospheric pressure, which are not now provided for in API
Std 650.

Std 650: Welded Steel Tanks for Qil Storage.

This standard covers material, design, fabrication, erec-
tion, and testing requirements for vertical, cylindrical, above-
ground, closed- and open-top, welded steel storage tanks, in
various sizes and capacities, for internal pressures approxi-
mating atmospheric pressures. also includes an alternate
basis for shell design, as well as one for calculating tank
shell thickness.

Std 2000: Venting Atmospheric and Low-Pressure
Storage Tanks.

This standard applies to the normal and emergency vent-
ing requirements for aboveground liquid petraleum storage
tanks and aboveground and belowground refrigerated stor-
age tanks designed to operate from 20z. per sq. in. vacuum
through 15 psig pressure. The requirements of the standard
do not apply to floating- or lifter-roof tanks.

RP 2003: Protection Against Ignitions Arising Out of

Static, Lightning and Stray Currents.
Described in this publication are some of the conditions

which have resulted in oil fires ignited by electrical sparks

and arcs from so-called natural causes, as well as the meth-
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ods which the petroleum industry currently is applying for
the prevention of ignitions from these sources.

RP 2015: Cleaning Petroleum Storage Tanks.

A discussion of safe practices in tank cleaning—including
use of suitable mechanical equipment and protective cloth-
ing, use of proper cleaning methods, elimination of potential
ignition hazards, and provision for means of entrance and
exit in an emergency. Combines and updates information
contained in Accident Prevention Manual No. 1: Cleaning
Petroleum Storage Tanks—Section A, Crude Qil and Unfin-
ished Products Tanks and Bull. 2016 Cleaning Tanks Used
for Gasoline or Similar Low-Flask products.

Std 2550:  (ASTM D 1220-65)(75),T Measurement and
Calibration of Upright Cylindrical Tanks,
1966 (ANSI Z11.197-1971) (Redesignated
Chapter 2.2.2, API Manual of Petroleum
Measurement Standards)

This standard describes the procedures for calibrating np-
right cylindrical tanks larger than a barrel or drum. It is pre-
sented in two parts: Part I outlines procedures for making
necessary measurements to determine total and incremental
tank volumes. Part II presents the recommended procedure
for computing volumes. Sample calculations are included in
an appendix.

Std 2555:  (ASTM D 1406-65)(75),* Liquid Calibra-
tion of Tanks, 1966 (ANSI Z11.202-1971)
(Redesignated Chapter 2.6, API Manual of
Petroleumn Measurement Standards)

This standard describes the standard procedure for cali-
brating tanks, or portions of tanks, larger than a barrel or
drum by introducing or withdrawing measured quantities of
liquid.

Guide for Inspection of Refinery Equipment, Chapter
XIII, Atmaspheric and Low-Pressure Stor-
age Tanks.

This chapter covers the inspection of atmospheric storage
tanks which have been designed to operate at pressures from
atmospheric through 0.5 psig, and of low-pressure storage
tanks which have been designed to operate at pressures
above 0.5 psig through, but not over, 15 psig. Such details as
reasons for inspection, frequency and time of inspection,
methods of inspection and of repair, and records are some of
the principal items included.

RP 12R}: Recommended Practice for Setting, Con-
necting, Maintenance and Operation of
Lease Tanks.

A guide for new tank battery installations and a gunide for
revamping existing batteries if this is necessary for any rea-
son.
1Joint standards for which ASTM has prime responsibility
*Joint standards for which API has prime responsibility.
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