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MINISTRY OF WORKS, HOUSING AND SUPPLY
(Central Boilers Board)

NOTIFICATION
New Delhi, the 18th August 1962

G.S.R. 1093.—In exerclse of the powers conferred by Sectlon 28 of the Indian
Bollers Act, 1923 (5 of 1923), the Central Boilers Board hereby makes the follow-
ing Regulations further to amend the Indian Boiler Regulations, 1950, the same
having been prcviously publieshed as required by sub-section (1) of section 31
of the said Act, namely:— ' !

1. These Regulations may be called the Indian Boiler (Twentielh Amendment)
Regulations, 1961,

2. In the Indian Boiler Regulations, 1950—

(1) In regulation 4(e), between the words “make” and “and” appearing in
the last line {he following words shall be inserted, namcly:—

“tolerance within which they have been manufactured”.
(2) For regulation 5(@v), the following shall be substituted, namely:—

“When the quality of material and the make of sicel pipe have not been
supporied by certificales from the manufacturers, the pipes shall be
treated as roll lap welded steel pipes and the maximum permissible
working stress will be reduced by 25 per cent., and they shall be
presented for a hydraulic test before erectlon in situ”,

(3) For regulation 298, the following shall be substituted, namely:--

“Digcharge Passage—The safety valve discharge pipes shall comply with
the requirements of clauses (a) and (b) of this rcgulation. The
discharge pipe shall be as short and straight as possible and be fitted
with open drain to prevent accumulation of water in the pipe. Suit-
able arrangement shall be provided in the discharge pipe systemn so
that the discharge can readily be heard by the Boiler Attendant.

(425)
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(a) Steam safety valves.

(1) Ordinary and high lift valves. Where a waste steam pipe 1s fitt
the pipe and the passage leading to it shall have a cross-section
area not less than the minimum combined area of the safety
valves required by regulation 293.

(i) Full lift valves. For full lift valves the area of waste steam-pipe
and passages leading to it shall have a crosg-gectional area not less
than twice A, or such area above this minimum as may be requir-
ed for valves having a higher apgroved constant, where A, E and
P are as defined in regulation 203,

(b) Economiser safety valves. The area of the discharge pipe from an
economiser safety valve shall be at least twice the area of the
valve seating.

Where the discharge from several economiser safety valves is con-
nected to the main discharge pipe, the diameter of the main dis-
charge pipe shall be designed to prevent accumulation of pregsure
due to the formation of steam under the particular conditions of
temperature and pressure which may be applicable.”

(4) For regulation 317, the following shall be substituted, namely:—

“317. General—-The blow down cock or valve shall be of substantial con-
struction. The waste plpe attached to the cock or valve ghall not be
bound fast in earth or brick work and shall discharge at a point
where there is no danger of injury to any person. These 'I%ipea shall
not be connected to a pipe common to another hoiler. e contin-
uous blow downs may, however, be connected to a common header
discharging freely to an adequately vented tank or sump. The
headers shall be of sufflciently large cross section and the blow-off
tank shall be provided with & vent pipe free from valves and of
sufficient size to prevent accumulation of pressure. If, however, the
tank ig intended for collecting flash steam, a safety valve of adequate
capacity shall be provided. The tank shall be so located that all
parts will be accessible for inspection.”

(5) For regulation 343, the following shall be substituted, namely:—

“343. Pipes.—Steam pi?es may be carbon steel, cast steel, alloy steel and
In some cases of copper. Steel pipes may be solid drawn (cold or
hot finished), lap welded, butt welded or electric resistance welded.
Copper pipes shnll be solid drawn and no pipe made from eleciro-
deposition of copper on a mandril shall be used for steam dclivery.”

(8) Tor regulation 344, the following shall be substituted, namely:—

«g944, Steel Pipes-—{(n) These pipes shall be made from steel made by the
open hearth or an electric process acid or basic. Hot finished seam-
less and roll lap welded pipes, may, however, be made of basic
Bessemer steel. Basic Bessemer steel shall not be used for pres-
sures exceeding 21 kg/cm? (300 lbs. per sd. in.) or tempcrature
exceeding 260°C (500°F). If the Bessemer process is used, the steel
ghall be wmade by & manufacturer approved by the Inspecting
Authority.

When used for steam temperature exceeding 399°C (750°F), the steel shall

be of the non-segregated or fully killed type.

(h) Carhbon and alloy steel pipes chall not be used for design temperatures
exceeding those given in Table 2.

(¢) For designed tempcrature over 427°C (800°F) spccial precaution shall
be taken to ensure that the surface condition of the pipe is suitable
for these requirements.

(d) The materials from which seamless and electric resistance welded
{pes are made shall conform to the aﬁpropriate specification of tubes
E‘. Chapter II. The matcrials from which roll lap weldad, hydraulie
lap we?ded and butt welded pipes are to be made shall conform to
the requirements of Table I under Regulation 347.
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{7) For regulations 346 and 347, the following shall be substifuted, namely: —

“348. Number of sets of tests.—The number of plpes on which mechanical
fests shall be performed shall be as follows:—

Seamless pipes:

Upto and including 114 mm. As per requirements of Chapter II.
4% In) o.d.
Over 114 mm, od. . . 5 per cent of the longths of pi

ag made, or 2 per cent cent of the
pipes from each cast where the
cast (i.e., melt) can be identified.

Welded pipes . R . 2 per cent of the lengths of pipes
as made.

In the case of pipes for designed {emperatures over 427°C (800°F) every
pipc over 114 mm. (4% in.) outside diameter shall be tecsled.

347. (a) Flattening test [for pipes upto and including 102 mm. (4 in.)
nominal bore].—As per requirements of Chapter IL

(b) Cold bend test [for pipes over 102 mmn. (4 in.) nominal bore].—A
strip not less than 38 mm. (1} in.) wide cut circumferentially from
one end of each selected pipe shall when cold withstand, without
showing either crack or flaw, being doubled over in the direction
of original curvature round a bar, the diameter of the bar being:—

For pipes upto and including 10 mm.
(3/8 in.) thick. 3 times the thickness.
For pipes over 10 mm, thick. 4 times the thickness.

(¢) Bend test on the Weld.—A strip not less than 38 mm. (1j in.) wide
cut circumferentially from one cnd of each selected pipe with the
weld near the middle of the strip, shall when ecold withstand, with-
out showing either crack or flaw, i)eing doubled over in the dircction
of original curvature round a bar, the diameter of the bar being
equal to eight times the thickness of the test piece, the weld being
placed at the point of maximum bending.

(d) Additional test—Should a pipe selected for tesling fail in any one or
more of the tests specified above, two further tests of thc same kind
may be made from the samec or another pipe from the same batch.
Should either of these further tests fail, the pipcs reprcsented may
be reheat treated and then retested. If the repeat tests are satis-
factory, the pipes shall be acccpted provided they comply with other
requirements but if failure again occurs, the pipes which the test
pieces represcnt shall be rejected.

(e) Tensile test—As per requircments of Chapter IL



TABLE T--CARBOM STFELS

Roll Lap welded and Buit welded pipes

Ultimate tensile Minimum elongation per cent, Sulphur Phos-
strength in per cent phorus
Keg./Sq. mm. max. per cent
(tons per . ) TNAx.
8q. in.) On 203 mm. (8 in.} On §1 mm. {2 in.}
Kind of pipes
Not less Notmore | 6 mm. (1{47)| Less than 6 mm. Less
than than thick 6 mm. /47 than
and over (1{4") thick 6 mm.,
thick and (Ti4")
over thick
Strips cut from the pipes clear of the
welds and tested in their curved
condition a5 44 20 18 32 30 ] ]l
(22) (28} {- o6 L
Test lengths taken from finished ¢ }
pipes (ends of plpes to be plu.g- ]
ged for grips) 35 44 2s 23 J
{22} (28) J

gz¥y
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Hydraulic (mater gav) Lap weldsd Steel Pipes.

Ultimate tensile stress Min. Elongation per cent on 203 mm, Sulphur Phosphorus
in Kg.f sq. mm (Tons/ t:] mazimum | magimgm
8q. in.) % %o
Selected
Samples cut
transversely Not less Not more 13 mm {(1/2) Less than 13 mm, Less than
than than thick and over thick and not less 6 mm, thick
than 6 mm.
(1/4") thick
36 44 23 20 18 005 005
(23) (28)

(Mg 2ug
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(8) For regulation 348, the following shall be substituted, namely:-—

“348. Method of manufacture, Heat treattnent and Marking.~—(a) The
process of welding lap jointed seams shall be by hammering or rolling
the joint. The pipe shall be carefully annealed, thereafier.

(b) On completion of any work which involves heating, whether for hot.
bending of the pipe or for any other similar purpose, the pipe shall
be carefully annealed.

(¢) Cold drawn carbon pipes shall be carefully annealed throughout their
lengths after the operation of drawing,

Cold drawn seamless alloy steel plpes shall be delivercd In the norma-
lised condition and hot flnished pipes in the as rolled, or hot drawn
condition or in the normalised condition.

(d) Marking~—Inspection and identification marks shall be stamped on
end faces of pipes plain at ends. These marks shall be machined or
ground off before erection. When flanges are fitted ldentification
marks shall be stamped on the rims of flanges.

(9) For repulation 349, the following shall be substituted, namely:—

“349. The pressure and temperature limits within which pipes, tees,
branches, etc., shall be used, shgll be in accordance with Table 2.



Tanrz 3

AMaxinsum permissible working prersure and Lomper ature

Material Method of manufacture Maximum permissible Maximum permissible temperature Form
working pressure
- T °C °F
Carbon staal Cold drawn seamless No restriction 482 Go0 Straights, hends or fittings.
Hot finished seamless Do. 432 Q00 Dao.
Hydraulic lap welded Do. 432 900 Dao.
Roll lap wcldcd butt weld- | 21 Kg/Cmt
Max, nom.mal bore
allowable 102 mm (4 in,})]. (300 Ib [sq. in.) 260 200 Deo.
Electric resistance weld-
ed [Maxz, nominal OD.
114 mm (437)] No restriction 482 900 Straights
Cast steel Castings No restriction 482 GO0 Straights, bends or fit-
tings,
Molybdenum steel Cold drawn seamless and | No restriction 524 975 Do.
castings.
Chromium Cold drawn seamless and
hot finished seamless . No restriction 621 IS0 Do.

molybdenum Steel

Copper

Solid drawn upto and in-
cluding 127 mm {5 in.) dia.

12' 6 /Cm*
{180 Lbs/sq. in.)

Not asllowed for seperheated steam

Straights and bends.

(@ ¢ oeg
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(10) For regulation 350, the following shall be substituted, namely:—

“350, Steel pipes—The maximum working pressure allowed on steel piped
shall be determined by the following formula:—

2 Se (1—-0)
W.P, = ————D———-— (Equation 91)

t=minitum thickness,

W.P.=Maximum working pressure.

Where the total relieving capacity of the safety valve on the superheater is
not less than 20 per cent of the total evaporative capacity of the boiler, the
steam plpes may be designed for a pressure at which any superheater safety
valve 1s to be set to lift provided that in no case shall these pressures he less
than 91 per cent of the design pressure of boiler.

D= Outside diameter of pipes.

5= Allowable stress as specified in Table 3.

c=Efficiency factor.

= 1 for seamless and electric resistance Welded stecl pipes

= 'g for welded steel pipes for values of t up to and including 22 mm (7/8)

w +B5 for welded steel pipes for values of t over 22 mm (§*) and up to and including
29 mm (11")

= *8 for welded steel pipes for values of tover 29 mm (14")

c=0°*I cm (*04 in.)



TABLE 3

Maximum permissible working stress for straights, bends or fittings

l Upto and Over 260°C | Over 288°C Over 316°C Over 343°C| Ovwer 371°C Over 309°C
Material and method of manufacture | (s00°F} up (550°F) (600°F) up (650°P) up| (700°F) up to | {750°F) up to
! 260°C (500 F) | to &including | upto & in- to and and mcIud.ull;% and including
| 288°C (550°F)] clading including mcludmg 396°C {750°F) | 427°C (800°F)
: ; i 316°C (600°F) | 343°C (650°F) |371°C(700°F)
! |
Carbon steel
A. Roll Iap welded and butt welded, { 865 kg.fcm? Not used for these temperatures, ... vveeve s inennsnsens e amae et e aa
and Bessemer hot finished seamless. (125,'500 1b./sq.
1n.,

B. Castings . . - - . 822 kgfem® 794 kgfem? 745 kgfcm® 703 kgjcm? 654 kgjcm? 603 kg/cm® ] 541 kgicm?
(11,700 Ib.; [(11,3001bs.fsq. | (10,600 Ibs.fsg.| (10,000 Ibs./ | (9,300 Ibs.f (8,600 Ibs.{ 1 (7,700 1bs.f
sgQ. in.) in) in.) 3q.in.) sq.in.) sq. in.) [ sq.in.)

Carban steel The lowest value obtained on the following basis from
For temperatures upto and including 350°C  (662°F) . . T.S. Et

Seamless, hydranlic lap welded or
and Electric resistance welded 35 16
Molybdenum Steel For temperatures above 350°C  (662°F) guue vt Et Sr

seamleass or or Sc
Chromium-Molybdenum Steel i'6 16

seamless

Where, T.S.= Minimum Tensile strength at 20°C (68°F)

Et = Yield point {0-29% proof stress) at the temperature t,

Sr = The average stress to produce rupture in 100,000 hours and in no case, more thas I-33 time
the lowest stress to produce rupture.

Sc = The average stress to produce an elongation of 1% (creep) in 100,000 hours.

(g was

AAVYNITIOVILXE VIAONI 10 ALIAZVO dHL

1334
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C11) (1) For regulation 351, the following shall be substituted, namely:—
“351. (a) The material shall comply with regulations 73 to 80.

(b) The maximum working pressure allowed on cast steel pipes shall be
determined by the following formula:—

28 (t—-015D—C)
W.P, = —————————— Egn. (92)

D
Where, t = minimum thickness
W.P. = Working Pressure
D = EBxternal diameter of pipe
S = Allowable working stress as specified in table 4.

C = 0'64 cm (o' 25 in,)”"
(ii) For the table 4, the following table shall be substituted, namely:—

TABLE 4

Maximum Permissible Working Stress for Carbon and Alloy Cast Steel Pipes
(See Regulation 351)

Lowest value obtained in each case at the specified temperature calculated
om the following basgisi—

T.S, Et.
For service temperature at or below 350°C (662°F) . . ———or
35 16
Et Sr
Por service temperature above 350°C (662°F) . . .  r——— OI or Sc
16 1°6

T.S. = Minimum Tensile Strength of the material at room temperature,
Bt = Warm yicld point (0-29% proof stress) at temperature t,

Sr = The average stress at the service temperature to &roducc rupture in 100,000
hours and, in no case, more than 1-33 times the lowest gtress to produce
rupture al service temperature,

$c = The average stress at service temperatute to produce an clongation of 1%
(creep) in 100,000 hours.

(12) For regulation 353, the following shall be substituted, namely:—

“353. Flanges of Steam Pipes—(a) Flanges of steam pipes shall be made
of cast stecl or wrought steel made without a weld. They may
secured to the pipes by screwing, rivetlng or welding.”

(13) For regulation 354, the following shall be substituted, namely:—

“354. Serewed on flanges.—Where flanges are secured by screwing the
gcrew thread on the pipes and in the flanges shall be arranged to
end at a point just insitfe the back of boss of the ilange. After the
flange has been screwed on, the pipe shall be expanded into the
flange by a roller expander. Such screwed and expanded flanges
may be used for steam for a maximum working pressure of 31-B
kg/cm? (450 Ibs./sq. In.) and a maximum temperature of 399°C
(750°F ) and for feed for a maximum pressure of 42 kg/cm?2 (600

1bs./sq. in).”

(14) For regulation 357, the following shall be substituted, namely:—
“357 Welded on flanges.—(a) Where flanges are welded on, the welding
shall be done by the oxy-acetylene or metal arc process the latter
;vsith covered electrodes which shall comply with regulations 94 to
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(b) The proportion of the weld shall be as indicated in the Figure Nos.  28.
to 34 of the following types:—

Type 1. ‘Welding Neck’ flange. Figure 28.

2. ‘Face and Back' welded—on flange for metal are welding.
Figure 29.

3. ‘Bore and Back’ welded—on flange for metal arc welding.
Figures 30 and 30A.

4. ‘Face and Fillet' welded—on flange for metal arc

. welding,
Figure 31.

5 ‘Bore and Fillet' welded—on flange for metal arc welding.
Figures 32 and 32-A.

6. ‘Slip on’ welded-——on flange for metal arc welding. Figure 33.

7. ‘Slip_on’ welded—on hossed flange for oxy-amcetylene welding.
Figure 34.

The flange shall not be a tight fit on the pipe.

The maximum clearance between the hore of the flange and the outside
diameter of the pipe shall be 3 mm, (1/8”) at any point, and the

sum of clearances diametrically opposite shall not exceed & mm.
(3/16 in.).

NoreE.~—All dimensions shown in the flgures of types 1 to 7 relate to finished:

The design conditions for each type are as follows:—

Types 1, 2 and 3 flanges for all design pressure and temperature condi-
tions.

Types 4 and b flanges for all pressure conditions up to and including

42 kg/cm2 (600 lbs./sq. In.) and deslgn temperature not exceeding
8399°C. (T750°F.).

Types 6 and 7 flanges for all pressure conditions up to and Includin
17-6 kg./em?2 (250 1bs./sq. in.) and temperature not exceeding 399°C.
(750°F.) except that Bossed flanges of type 6 shall not be used on
pipes over 304 mm, (127) in normnal” bore, nor Bossed flanges of
type 7 on pipes over 152 mm. (6”) in nominal bore.

(¢c) Heat treatment after welding—Types 1, 2, 3, 4 and 5 carbon steel
flanges welded on by the metal arc process shall have the welds

stresg relieved where the design depth of the weld recess is greater
than 13 mm. (7).

All welds joining flanges to slloy steel pipes shall be stress relleved.

(d) Where type 1 flanges are attached by oxy-acetylene welding the welds
shall be normalised.

() The procedure to be observed in the stress relleving and normalising
of welds shall he in accordance with the following requirements:—

(1) Stress relieving—The stress relieving temperature shall be;

for mild steel and carbon steel within the range @00/650°C. (1110/
1200°F.).

for mlloy steels within the range 630/660°C. (1170/1220°F.).

The stress relieving temperature shall be maintained for approximately one
hour per 25 mm. (1 inch) of weld throat with a minimum of huif an hour.

SBtregs relieving shall be carried out by one of the following methods: —

(a) Local heating using a portable muffle furnace, induction coils or other
suitable heating appliance, Particular care shall be taken to apply
heat uniformly over the area to be treated. The use of procedures
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that do not provide adequate control for this purpose, such as
manual operation gas torches, is not permissible. he tcmperature
ghall be measured by the thermo-couples” peened, welded or other-
wise suitably attoched to the surface of the pipe and, where neces-
sary, protected from frame impingement,

(b) Heating in a stationary industrial furnace. Thc temperature of the
joint shall be measured by thermocouples so disposed within the
furnace as to give a truc measure of the joint tempcrature.

(ii) Nomnalising—Welds in mild stcel pipes shall be normalised by heating
the metal to a temperature between 900 and 950°C. (1660—1740°F.), the tem-
perature then being maintained for not less than two minutes for pipes up to
and including 102 mm. (4”) bore, and for not less than flve minutes for pipes
over 102 mm. (47) bore. Welds in pipes made from the alloy steel shall be
normalised by heating the metal to a temperature between 9256 and 9756°C.
(1700—1790°F.), the temperature then being maintained for not less than iwo
minutes for pipes up to and including 102 mm. (4”) bore, and for not less than five
minutes for plpes over 102 mm. (4”) bore. The higher temperatures of between 850
and 975°C. (1740—1790°F.) shall be used for alloy steels having a carbon con-
tent upto and including 0-12 per cent. and the lower temperatures of between
925 and 960°C. (1700—1740°F.) shall be used for alloy steels having a carbon
content of more than 0-12 per cent. After normalising the joint shall be cover-
ed with a suitable muff or asbestos cloth to ensure slow and even cooling. The
normalising of welds in pipes up to 102 mm. (4”) bore may be carried out with
welding flames, the temperature being judged with the aid of a colour card, or
measured by means of one or more thermocouples or an optical pyrometer, ’I‘he
normalising of welds In pipes over 102 mm. (4”) bore shall prefcrably be carri-
ed out in a portable pipe normalising furnace or muffle, the temperature belng
measured by means of onhe or more tghermocouples or an optical pyrometer. The
width of the zone to be heat treated to the specified temperature ghall extend at
least 13 mm. (¥) on either side of the weld reinforcement.”

(15) For clauses (b) and (¢} of regulation 360, the following shall be sub-
stituted, namely: — ‘

“(b) Where pipe having a wall thickness exceeding 13 mm. (} in) are
butt-welded together they shall be effectively stress relieved in
accordance with the following:—

The stress relleving temperature shall be:

Tor mild steel and carbon steel within the range 600/650°C. (1110/
1200°F.). ! f

¥or alloy sieels within the range 630/680°C. (1170/1220°F.).

The stress relieving temperature shall be maintained for approximately one
hour per inch of pipe thickness with a minimum of half an hour,

Heat ireatment shall be carrled out by one of the following methods:

(1) Local heating using a portable muffle furnace induction coils, or other
suitable heating appliance. Particular care shall be taken to apply
heat uniformly over the area to be trcated. The use of procedures
that do not provide adequate control for this purpose such as manual
operation of gas torches, 18 not permissible. The temperature shall
be maintained symmetrically, over a peripheral band of metal of
g minimum widfh of three times the width of the butt weld pre-
pavation. The temperature shall be measured by thermocouples
peened, welded or otherwise suitably attached to the surface of the
pipe and, where necessary, protected from flame impingement.
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(ii) Heatlng in a siatjonary industrial furnace. The temperature of the
joint shall be measured by thermocouples so disposed within the

furnace as to give a true measure of the joint temperature.

(¢) Such Butt-welded joints conform to fig. 28,

(16) For clause (b) of regulation 361, the following clause shall be substi-

tuted, namely:—

(b) The thickness of the pipes, from which bends are made shall be such

that the minimum thickness required by equation (81) is maintain-
ed throughoui after the bending operation. The devialion from
cireylarity in percentage at any cross-section of a bend shall be

calculated by the following formula:—

Dmax, — Dmin,
C o M T00
D

20D
This deviation shall not exceed —
R

Where

C = The percentage deviation of circularity,

Dmax, = maximum external diameter of the pipe as gaugad at the bend.

Dmin. = minimum external diameter of the pipe at gauged at the hand.

D = nominal external diamecter of the pipe,

R = Radious of the bend on the central line of the bend.

(17) For regulation 362 the following shall be substituted, namely:—

362, (a) Branches, Bosses and Drain pockets.—Branches, bosses and drain
pockets welded 1o the pipes shall conform to the requirements of
regulations 249.—253. Branches shall nol be welded to any main at

an angle of less than 60°,

(b) Externul reinforcemeni—If the thickhess of the main or branches of
a single or multiple branch plece i3 less than that given by the
equation 81-A external reinforcement shall be provided. Such

reinforcement may take the form as given in Figure 32-A or other
reinforcement approved by the Chicf Inspector applied to or around
the junction between branch and main. Gusset plates attached
longitudinally to the surfaces of either pipe, shall not be used.

(c) Thickness where no external reinforcement is provided.—Wherc more

than one branch is altached to a pipc the opening of cach hranch
gshall be grojccted perpendicularly on the axis of the main and the
distance between each pair of these projeclions measurcd. If the
distance so mcasured bhetween two branches is less than the sum
of their bores, thc two branches are deemed to affect each other;
if ihis distance is cqual to or greater than the sum of their bores,
the two branches arc deemed not to affect each other.

In calculating the reinforcement required, each branch is to be conéidered
in turn together with all the branches by which it is affected.
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(i) A branch not affected by any other branch.~Where no external
reinforcement is to be applied to a branch piece the thickness of
the branch shall be determined from Equation 91-A.

PD
Im. = — 4+ C Equation 91-A,
2 Sex

where tpm=minimum thicktess of the branch.
P=Working pressure.

D= Outside diameter of branch,

S=Maximum permissible stress as specified in Table 3.
ewmfactor given in regulation 350,

X=1,—B (1—0*7sin y) Equation 91-B.
Beratio of bore of branch to bore of main.

y=angle between branch and main, in degrees,
C=0-1¢m (-04 in)

The value of tm derived from Equation $1-A is the minimum thickness and
Further provision shall be made for any minus tolerance.

No reinforcement is required if—

B is less than ——— Equatlon ¢91-C.
Y+ 90

(ii) 4 branch affected by one or more other branches.—(See Figure 362/A.)
Deolermine the ‘X’ values for each branch alone from Equation §1-B.
Let ‘X’ be the value for the branch under consideration and Xa,
Xb, ete, the value for the other branches.

Then X, =1--C (1—Xa) Equation ¢1~D.
Xy 1-—C (1—XDb)
Qtc.

Where C is a factor the value of which is to be taken from Table 362/4.

The thickness of each branch which is a component of a multiple branch
shall then be determined from Equation 91-E. Equation 91-C shall not apply:—

PD I
¢m=( ) . ( )+ C....Equation 91-E,
2 Sex ). FEEED U

Where C = 1 mm. (*04 In,)
TABLE 362/4

L C

di+dz

I Or greater o
‘9 010
: 2
% 80
5 90
1 ‘94
.3 ‘9
-2 "9
-1 ‘99
0 I

(Le=distance between Projections of branch bores, d, and d,)



sec. 3 (3)] THE GAZETTE OF INDIA EXTRAORDINARY 439

Intermediate values by linear intcrpolation:

It is to be specially noted that a branch may form part of two distinct
multiple branches, when its thickness shall be the greater of the
thickness calculated for it as a component of each multiple branch.

(iii) Mains.—(See Figures 362/A, 362/B, 362/C and 362/D.) The thickness
of 8 main carrying a single or a multiple branch shall be determin-
ed as for the single branch or one componcnt of the multiple branch
except that the symbols ‘D' and ‘e’ shall apply to the main.

The thickness of a main carang more than one branch, single or multiple,
shall be the greatest of the thickness of the main calculated in con-
nection with each branch separately.

The additional thickness of a main for branch reinforcement shall extend
over the length covered by the branch and beyond it for a distance
not less than the bore of the branch on each side.

(18) In regulation 364, in the second line, the words “wrought iron or” shall
omitted.

(13& In regulation 368, the words “iron and” in the second line shall be
omitted.

(20) For repulation 370, the following shall be substituted, namely:—

“370. Flexribility.—The pipes shall be arranged so that the system is
sufficiently flexible to absorb the whole of their expansion without
the sum of the longitudinal pressure stress and the longitudinal
bending stress cxceeding the stress (S) glven in Table 3, under the
operating conditions within the limits of the working vesaurea and
temperaturcs, except where the torsional stress is significant in
which case the resultant combination of stress shall be taken
into account. Where practicable, the requisite flexibility shall be
provided in the layout of the pipes without having recourse to
special expansion bends or expansion ;oints except for the safety
valve discharge piping. The use of sliding expansion joints is pro-
hibited. Additional stresses not sgpecifically allowed for in the
calculation such as circumferential bending stress, or stress concen-
trations produced by abrupt changes of section should be kept to
o reasonable minimum.”

(21) For regulation 374, the following regulation shall be substituted,
namely.—

“874. Test pressures.—(a) Each completed pipe and fitting shall be tested
by hydraulic pressare io the test pressure H 1bs./sq. in, determined
from the following equation subject to a maximum test pressure of

0

316-3 kg/cm2 (46 1bs./5q. in.).
8 at 260°C (B00°F).
H=1-T P X
SatT

P = Maximum permissible pressure.
8 = Maximum permissible working stress,
T == Design temperature.

(b) Pipes and flttings with flanges for steam pressures exceeding 7 kg/
cm?2 (100 Ibs. per sq. in.)) shall be tested with blank flanges bolted
or clamped on. All other pipes, if stralght, may ho tested between
the heads of an ordinary hydraulic pipe testing machine.

(¢) Where the joints in a pipe system are of welded construction, the
system shall, aftcr erection, be tested hydraulically to twice the
maximum permissible pressure, where the pressure does not exceed
35 kg/em? (600 lbs./sq. in.) and to 1i times the maximum permis-
gible pressure or 70 kg/cm? (1000 lbs./sq. in.), whichever 13 the
greater where the maximum permissible pressure exceeds 35 kg/
cm? (500 lbe./sq. in.): |

Provided that stress duc to all causes including the stress due to the
hydraulic test pressure shall not cxceed 40 per cent of the minimum
tensile strengih of the materin) of pipes.

{d) Speccial arrangements shall be made, according to circumstances, for
testing bends and other {ittings which are not flanged.”
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TYPICAL BRANCH PIECES

L

—_

dr and dg form a pair afiecking each other
Fig. 362 /A

1 Les2than L?S Uc\‘ann d
. NI

AR

Greater than F d

d1 15 unaftected by the ather branches

dlz Is abected, by da

dy i atfected by dz2 and da

d4 i3 Affected by d3
Fg362|8
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TYPICAL BRANCH Plects

N (T
1

Lssstm Leas than €53
- I di+d _‘__d~5|| . +d. .

reater Lhan rthan
(" + dp ¢

dy (% akfected Wy di
da is affected by dy
dy ig affected by dy and dy
dy s affkctad by dy Bed dg

Fig. d62fC

Less than

_dy + dg ' l

*—‘:l' dygady
J T

l f

l Gt ohber th‘\'\L

\ Lads than di+dp ,l

dy (s affecied by ds
dy (s atf{ected by ay
a3 (s affeced by 4, And dy

* fig. 362(D
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[T—
)
‘./.roru:.r THAN
MAXIMUM, O.D
OF PIPS
F16.K0. 28.

THiS FLANGE 15 JUITAALE FOR ALl PESIEN PRESSURE AN
TEMPERRTURE CONPDITION §

NOTE s FOR DETANS QF WELPD PREPARRATION
SEF FIG- NOL28() To 28(x)

WELDING NECK FLAMNGE
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o~

P
V=)
7 6 m ( fig a) MAX, -“F_;M,M &I LA

fr6.400. 28 (1)
LLAIN VEL FOR UIE WITH BACKING RING.

- LJ
/5-20
& m.m Vq W)MIM ‘.“}./?
75-

I-g . ( Ve m)M_ﬂx, - ‘_;Hf %

e smm( s a) MIN,
Fr6.4:00. 28 (i)

DOUBLE ANGLE VEE FOR USE WITH BACKING RING
(PIPES OVER I3mm (Vo m)THICK)
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i 20,
Sonn (Yo on) min. 230 | 7k

L/

-4 :

r AT -’
. / A ;l MN
16 am.m (/6"") AX, 5M-M-(%‘ 'W') ’

Fia.no 280ii)@a) MNoamar Paernanvions.

(/- GROOVE FOR USE WITH BACKING RING
(P1PES OVER 13m0 (W) THICK)

i (s ot

/ﬂ

20-30
- BMM(,/"W)}Q”N RAD

° [-]
ﬂ:lo
Imam-bmany (}{y W'"%z ﬂv.)

F£16.010. 28 (17))(8) PramissiBie KLrerNATIVE PRECARATION
FOR VERTICAL OR NERRLY VERTICRL PIPE

U~ GROOVE FOR USE WITH BACKING RING
(PIPES OVER 13 (Jg ) THICK)
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; 07/3“’““
ﬂm.m-IOm.m[ 6;"#'%“

{

8 M. ! N
Q MM C/Sl N) MAX 3M.M (‘/a ‘M) HPPROK.

PIPE THICKNESS q
M.M. IN DEGREES.
<25 =y 16 -20
>25€ 38 >1&i1)k 20-24
>3¢ | > 23-27
£16.10. 28 (iv)

PRELPARATION OF GROOVE FOR USE WITH TAPLR
BACKING RING AND DOUBLE ROOT RUM .
(For s1res oVER Brtma(Fioen) THICK)

30-40
/fﬂ“{'-““' § ”-"'(/'{z’” ‘Zx’”)
yA - L N )
—4 lv—— Smom (%‘ IN)MIIV.

YRPPROXIMATELY FLUSH WITH B ORE
FI16.Mo. 28(V)@) For r1res i3mm (Jyw)awdd THiNNER

GROOVE FOR USE WITH RECESSEN BACKING RIN G
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-Ul- Snt.pt (Yo o) MM

IJ”RDX PIRTELY FLUSH WITH BORE

£16.M0. 28()(L) FOR PIPES THICKER THAN 13m0 00 (fgrne.)

GROOVE FOR USE WITH PFCESSED BACKING RING

[ ]
/5"/&0
Smsn= Ere.m %m-‘% IN_)

\
, I -
- . ;.- 7. ° »
J-Dramn =2 rnmt %ﬂv%'/‘) ‘“"2-5‘-u' ’M-M(/s.(au%ﬂj

. Fi6.M0.28()(@) NowmAL PREPARATION

DoCBLE ANCLE VEE FOR USE W/ITH
OXY-ACETYLENE PBASE RUMN.
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/5-20

20-
& el W 7 PR GAM‘C/‘IN M)

2'5~.u"5nm( ZIW-%M) ¥ - d‘&-/o

.?M.n( %. w %a\)

5-7

£16.Na. 28() Vd(-ﬂj PERMISSIBLE ALTER NRTIVE PREPARATION
FOR VERT/CAL OR NEARLY VERT/ICAL PIAE .

DOUBLE AMGLE VEF FOR UsE wi7s
OXY~ ACETYLENE BRSE RUA

15'1

f]

l\{:-\ }2€MM QMM(/J/Z:” whﬂx
2;“""5‘””(/{” /"N) .

h " A«)Rﬂa N

£16.500.28(11)(a) NORMAL PREPARRTION

l)-GROOVE FOR USE WITH OXY-ALETTLENE BRSE RUN.
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/2§~ 30

eM.M[%IA‘I) AL
" "% o

PR Y - £
D 500.0~ 500 00 w va.) -+ X

3

25mmbGmsm (3/12"', 'irn)ﬁ/?l

£16.N0. 28(vu) (L) PERMUSSIBLE ALTERNATIVE PREPARATION
FOR VERTICAL OR NERRLY VERTICHL PIPE.

L-CROOVE FOR USE WITH OXY-ACETYLENE BASE PN

30 o/(
! \ { Zom }rsnm Cgpow -g,,,)

.,{ r. 2-5m.on -5M.M( 3/3;.4 '%’w )

fr6.no. 28(m)

PLAIN VEE FOR USE WITH OXY-ACETYLENE
BRE RUN(PIPES 10 ro 16 vi.m(Yyroffym) Tck Inceosrve)
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«la;-ei/
NV

T -
O Fny -2 Sarm ‘Jl;{‘%"v) -4 It- 2 fM.M‘QM.M(Z;u'ZﬂQ

£16.100.28 (X)(@) NoRMAL PREPARATION.

PLAW VEE FOR USE WITHOUT BACKING RING

? }di/ ZIOM P M%,v
2-5mm-Srr.m. (/uv /m)

/16.40.28(1x)(%) For use WITH SPEC 1AL
WELDING TECHNIQUE

FLAIN VEE FOR USE WITHOUT. BACKING RIALG
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(5

I (700\1) MIN. RAD

LW

£-Garar =28 Ay (%IH%M) -4‘.- 2-Srr.rm ‘JM-M(%N%IN)
32

fr6.00.28 (x)

SIMGLE U FOR USE WITHOUT BACKING LI/

* Shape of profile—Unless the weld is dressed flush, there shall be external
weld reinforcement, preferably within the limits recommended in Table below
and thig reinforcement shall be substantially symmetrical about the centire line
of the (i'oint. The shape of the reinforcement may vary accordjn% to the typo of
electrode or welding technigque used and the welding position, but shall in all
cases be of smooth contour, the profile running out smoothly into the pipe cn
each ydde‘1 gvithout notching or reduction of thickness of the pilpe at the edges
of the weld.

Amount of Weld Reinforcement

Pipe thickness Recommended limits
Over
Upto and including Minimum Maximum
mm in, mm, in mm in mm, in.
— — 6 1 1-6 1/16 3 1/8
6 mm, 1 13 3 16 1/16 5 3/1
13 mrn. % — —_ 16 1/16 6 1
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THE OUTAR SFRcE OF THNE WiLD
MUST LIE WHOLLY OUTSIPDE THE
POSITION INDICRTEND ABY THE
DOTTED LINE ,FULL LINE ,
WHICHEVER (5 RPPLICRBLE.

d
.., ALLOY STEEL FILLET WELD
ps) Mﬂf'J /// .n; ax

N W . u.'” _ac s, CAQBON STERL, FILLEY WELD:

IMM. (/ME\\;\\%\L E NN

SOR CLERRANCE BETWEEN FLANGE RORE RND ON.QF PIPE

(SEE REGHN, 357(1,))

/4,

FIG.NO. 29.

CARBON STEFL PIPES B =k DUT NOT LESS THAN Strm( Figon).
RLLOY STELL PIPES B o L AOTHOTLESS TWAN Sm, ..(%, )

£ dUTMM(/,,.Z)FoW/Pﬂ/JMa.,.)p.mmm(%m)mm
CARBON STEEL PIPES, C s NOTLESS (B ,,/‘W)Faﬂ APES525m1.00(/ 15)TO 3G m{lfyre ) BORE

' THEN_ [0t n)EOR PIAES Stwmna(210) BORE ANE OVER.

2 BT lmor(f.m YEOR PIPES 13 maams (g il JANDD {900 Byi) BORE
ALLOY STEEL PIPES 3 NOTLES > Boom 13 ) F 3R WALS 28 st (/o )T O 3G mr.me(If ) BORE
THAN G Yo o) FOR PIPES Slmre(2 ) BORE ROV OYER,
CARAON STEEL PIPES | £ « 4 BUT 0T LESS THAN Eavem (Yo )
ALLOY STEEL PIPES Et A HEIGHT OF WELD RECESS,

DRIMENSIONS B AND C RRE MINIMSA RETER MACNINING FLANGE
TO FINAL THICENESS, THIS FLANGE /S SUITRBLE FOR RLL
DESIGN PREISURE ANAD TEMPERATURE CONMDITIOAS.

FACE AND BRACK ' WELDED-ON FLANGE
FOR METAL-ARC WELDING.
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THEQUTER SURFACE OF THE WiELH
MUST LIE WHOLLY OUTSINE THE
LPOIITION INDICRTED ABY THE
DOTTED LINE, KLl LINE .
WHICH EVER /5 RPALICAARLE.

RLLOY STEEL FILLET WELn.

‘ Ao
Sow.s(Yrn) ARO P > CARBON STECL FILLET WELD
7
e pEWS (’/ “w, ¢

SO
/

' LS, f‘_T.
I |l
SOR CULEARANC E BETWECH FLANGE BORE AND AN. OF PIFE
SEF REGY 367(4)

F16.N0.30.

{ CRaBoN 5TEkL ANG 7
ALLOY STEEL #ImES A = fy & BUTNOT LEST THAN S (¥, '”)

B0 (Guy)MIN. WHERE L 15 NOT MORE THRN Bov.na (7;‘,,.)
2 (£~ 16 (o)) WEERE £ 15OVER &m1.an (Fi4sm) UPTO
| conson sreec ano |, PAND INCLUDING 14-Smt s Yr)

ROV STEEL PIFES. 2 (4 B (o) WHERE - /5 OVER 165,50 Vygrn) 0P

TOA) INCLUDING 22m.m (g mll)’

o (£ 6mroa ([ ) WHERE £ 75 OVER 22mn (Ygsoe)
C€AARON STesT Pin€S | € A BUT NOT LESS THAN 0m-m1 (Vo 1n)
ALLOY STEEL PIPES C 2L BUTNOT (£S5 THAN 10rm.m (Ygen)
CRRBON STECL PIPES E L AUTNOTLESS THAN Smipn (foyon)
ALOY STELL PIPES Lr + HEFGHT OF WEL RECESS.

Diménsions A annC aRE MINIMA RFTER MACNINING FECANGE
TO LINAL THICKNCSS. THIS WELP PREFARRTION SHALL NOT ASE
USED WITH PIPES OF LESS THAN 78m.m (3m) MIN. PORE .

BORE AND BACK WELDED-ON FLANGE
FOR MIETRL- RRC WELNDING
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THE OUTER SURFACE Of
THE WELD MusT L1E WHOLLY

S
-

OUT SIDE THE POSITION
INDICATED BY THE DOTTED
tml,on FULL LINE
WHICHEVER 1S APPLICABLE .

b.sfs MAX ‘
! i AlLioy ITELL FIikT weLD .
f 1. //conaofv STEEL
34\_@_._@4_ X ILLET WELD
< 00""(’ '.J N g1
RAD min. 57 NN AERY
o\ Lt
st c
_.P +Aa4
FOR CLEARANCE BFTWEEN FLANC g
BORE & O.D oF PIPE (SEE REGN: 357 ()
. 30-

CARBON STEEL AND
CALLOY SIEEL PIPE S

Aalal Bur woT LESS THaN S.0Mac (3 1)

CARBON STEEL P/IPES

C:=C BUTNOTLESS THAN (0.0 Mpa ()

ALLOY STEL L PIPE S

C=2T BUT NOTLESSThAN l0om-M(Ygin)

{cargon s7ear pires

Es Bu7r noTLESSTwan €.0m.m( LIN)

| derey stces pipes

Elaé.oom.m }a;;l_j+°‘/t BuT NOTLESSTHAN L
——— 3 1

‘fncucuuno ThickNESS OF 2178 AS DERIVED FROAM AQN_ I .

DIMENSIONS A RC ARE MINIMA AFTER MACKINING FLANCE
TO FINACTHICKNESS THIS WELD PREPARRTION ShiatLl NWOT BE
USED WITH PIPES LESS THAN 7¢ Mm(3IN) NinimMum BoR &
WELD PREPARATION FOR USE ONLY WITH FLANG ES
POSITIONALLY WELDAD ON .

_BORE AND BACK WELDED-ON

FLANGE FOR METAL ARC WELDING .
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THE OUTER SURFACE OF JHE
WELD MUST LIE WHOLLY QUTSIDE
THE POSITION INDICATE D
By THE DOTTED LinE

3.omm(4™)

FOR CLEARANCE BETWEEN FLANGE BORE
AND O.D.OF PIPE (SEE REGH. 357 ()

Fle . NQ. 3.

B:t Bur NOT LESS THAN S.oMM.(Vigtn)
E:1Y2t BUT NOT LESSTHAN 60M.Mm.( Yg IN)

C:CALEULATED THICKNESS OF PIPE AS DERIVED FROM Lon9;

DIMENSION B 15 THE MINIMUM AFTER MACHINING
FLANGE TJTO FINAL THICKNESS

FACE AND FILLET WELDED-ON
FLANGE FOR METAL-ARC WELDING .
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THE QUTER SURFACE OF
. LV THE WELD MUST LIE wHOLLY

: OUT S/'DE THE POSITION
)

INDICATED BY THE
S, S APOTrED LINE
L,

SN N
' - -« &

FOR CLEARANCE BETWEEN FLANGE
BORE & 0-D.OF P/PE (SEE REGH. 357 ()
¢

£l . NO. 32 .

A2t Bur noT LESS Than S5 00mm (316 /v ) .

YB.oMM(S/I6NIMins Mum WHERE L 1S NOT MOR £
. THAN .0 M M (5/rg /N

B:(t-rcom CY") WRERE ¢ 15 OVAR B 0m m . (S/i") urro
AND WcLudIne /4.50MM. (/6 1n)

2(E-20MM LYS™) WHERE & 1S OVER 14 .SoM.M. (D Jrg n)

UPTO AND INCLUDING 22.00 MM _(T/9 1n) .

2l - E.0MM (VY IN)WHERE L 15 OVER 22.0 MM (7/8.1N),
£ 1At Bur NoT LESSTHAN 600 MM (g 1V),
L=CALCULATED THICKNE S OF PIPE AS DERIVED FRom FQN S,

DIMENSION A 15 THE MINIMUM AFTER MACHINING
FLANGE TO E/INAL THICKNESS .THISWELD PREPARA -

Tiow SHALL Nor B& USED WITH PIPES OF LESSTNAN
76.00 MM, (3 In.) BoRE .

BORE & FILLET  WELDED-ON
FLANGE FOR MET4L ARC WELDING .
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—_ | THE OUTER SURFACE OF
THE WELD MUST LIE WHOLLY
OUTSIDE THE POSITION
INDICATE D BY TH& DOTTED LINE .

oM ; ’6

- Somm. (Yigw) -
RAD MIN —— .

o
uad’

E

FOR CLEARANCE BETWEEN
FLANCE BORE AND O.D.OF
PIPE CSEE REcN .357()

FIG NQ.32-A.

Az=Vat BUT NOT LESS THAN 5.0 Mm.(3//61n)
Eal/at Bur NOT LESS THAN 6.0 MM.(YgIN)

ECALCULATED THILKNESS OF PI1pE AS DERIVED FROM ZL@N 39}

DIMENSION A'15 THE MINIMUM AFTER MACHINING
FLANGE TO FINAL THICKNESS ,THIS WELD
PREPARATION SKALL NOT BE USE D WITH

gme S OF LESSTHAN 76.0M.M.(3IN) MiNimMuM
ORE. .

WELD PREPARATION FOR USE ONLY
WITH PLANCES POSITIOoNALLY WELDED .ON

“BORE AND FILLET" WELDED.
FLANGE FOR METAL-ARC WELDING
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THE QUTER SURFACR
OFTHE WELD
Mysy BE wHoLLY
JOUTSIDE THE —
POS/riON INDI-
CATED BY THE
DOrread LINE

F
PLAIN FLANGE .

BOSSED FLANGE,

FOR CLEARANCE BETWEEN FLANZE
BORE 8-0.D.0F PIPE (SEE REGH. 357 &)

[

YL BUT NOT LESSTHAN 5.0 Mmm.(3/1617)
6 MM (YgIn) MAX

L]
L

LaCALCOLATED THICKNESS OF PIPE AS DERIVE D
FROM EQN. 9).

ALL DIMENSIONS ARE FINISHED SIZES .
THE BOSSLED FLANGE MAY BE USED ON
PIPES LIPTO AND INCLUDIN = 305 M. M.
C/I2 /N7.) NoamivAL BoRE

SLIP-ON' WELDED.ON
FLANGE FOR METAL-ARC WELDING.
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——
—

THE OUTER SURFACE OF
THE WELD MUST LIE WHOLLY

| QUT SIDE THE POSIZION INDI
CATED BY THE DOTTED LINE

S

TINY

FOR CLEARANCE BETWEEN
FLANGE BORE AND O.D. OF
PIPE ,(SEE REGCHN.357 6)

Filc. NO. 34,
B:-C
E:172t BuT NOT LESSTHAN 50mu. (3/6m).

C-CALCUILATED THICKNESS OF PIPE AS DERIVED
FROM £L£80N. 91t .

ALL DIMENSIONS ARE FINISHED SIZLE S,

THIS TYPE SHNALL BE DSED OoNLY FOR PIPES

UPFO AND INCLUDING 155 MM.LE IN.)
NomINAL BoprkE.

‘SLIP.ON WELDED.ON BOSSED
FLANGE FOR OXY-ACETY.LENE WEDise,

[No. S&PII/BL-304(12)/55.]
8. N. SEN GUPTA, -Secy.
Central Boilers Board.
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