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Definition



Definition:

> piping:
assemblies of piping components
used...[for] fluid flows. Piping also
iIncludes pipe supporting elements, but
does not include support structures...or

equipment...

»> piping system:
interconnected piping subject to the
same design conditions



Definitiom:

» piping components:

mechanical elements suitable for
joining or assembly into pressure tight
fluid-containing piping systems include
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Piping components:

» piping components includes:

v Pipe & tube

v Fittings (e.g. elbows, reducers, branch,
connections, flanges, etc.)

v’ gaskets, bolting

v’ valves

v Pipe support

v’ Special items such as expansion joints...



Pipe & Tube

%0




FPiping components:: Pipe: & tube: manufactuning)

» Seamless Show

> Welded:

— Longitudinal seam

« Single seam
» Double seam (NPS = 36”)

— Helical (spiral) seam Show
« NPS=47)"
* 0.8 OD < Skelp width < 3.0 OD
« Submerged arc welding




FPiping) components:: Pipe: & tube: manufactuning)

» Welding process:

— Without filler metal
» Electric welding Show
« Continuous welding Show
— With filler metal

« Sub-merged arc welding
» Gas metal arc welding



Piping components:: Pipe: & tube: manufactuning) ::
Seamiess pipe:
[1 N

(3 N

Billet preparing
visual control

Billet heating

Billet chopping in annular furnace

Rough tube Tube rolling in Mandrel removing
piercing continuous mandrel mill



Piping components:: Pipe: & tube manufactuning)

Seamiess pipe:

Tube heating in Sizing and reduction  Stalk ends cutting,
cell induction furnace tubes cutting with flying shears

Tubes cooling Tubes leveling Tubes cutting in ready
sizes, tubes facing



Piping components:: Pipe: & tube: manufactuning) ::
Seamiess pipe:
(13 N

Geometry measuring, Tube ends sizing Heating for quenching
mechanical tests, (by OD and ID)
chemical composition control

Quenching in sprayer Tempering Tubes cooling



Piping components:: Pipe: & tube: manufactuning) ::
Seamiess pipe:

Tubes etching Ultrasonic or Hydraulic test
electromagnetic test

Sweeping-up (if required) Preservative coating Weighing, marking,
, Visual control packing, storing



Piping components:: Pipe: & tube: manufactuning) . Seamiess:
pipe: (threaded))

Tube end upset Thermal treatment Leveling

Sweeping-up and Threading, thread Couplings screwing-on
grading by length quality monitoring



Piping components:: Pipe: & tube: manufactuning) . Seamiess:
pipe: (threaded))
(27 N

Hydraulic test Tubes inspection, Painting (if required))
rings and nipple
screwing-on, marking

Packing, storing



Piping components:: Pipe: & tube manufactuning) :: othern
m@@ Seamless pipe

Heating In(li@m Heffling
—= g - - 68 - F 20

Billet Mannesmann Elongator Plug mill Reeler Sizer
piercer i »
t extruded pi Butt welded pine utt walding
Hot extruded pipe utt welded pipe oty Reducing
Hollow billet MEE “_““I t ;
{. S @ =I_ .' ' —'x Reheating furnace
Heating Hot extrusion Seamless pipe
ERW pipe Spiral pipe
Forming EH welding  Bead cutiing Hot rolled coil
Trimming /j Tf / / ]
: Y
inner  outer
UO pipe S
Submerged arc welding
@ @ 0-o
U-press O-press Jnner outer,

Submerged arc welding



Piping components:: pipe: & tube: classificatiom
»  Pipe classification:

— Iron pipe size (approximate internal dia.)

— Manufacturers’ weight: NPS +
« STD
« XS
« XXS

— Schedule number: NPS +

. g 5s, 10, 10s, 20, 20s, 30, 40, 40s, 60, 80, 80s, 100, 120, 140, 160
how

« SCH=1000 P/S

« NPS<12 0D =NPS

« NPS =14, OD = NPS

« NPS<10, SCH40=STD

« NPS <8 SCH80=XS

» Light wall = light gage = 5, 56s, 10, 10s
— APl designation

« A25 A, B, X42, X46, X52, X60, X65, X70

« X(AA), AA = Allowable stress
— Pressure-Temperature Ratings

« 150, 300, 400, 600, 900, 1500, 2500



Piping) components:: pipe: & tube: classificatiom
» Pipe:
— NPS:
1/87, 747, 3/8” )27 347, 17, 1 )2”, 27, 3", 47, 67, 87, 107,
127, 147, 167, 187, 20”, 247, 287, 30”, 32”, 36”7, 407,
44”, 48”527, 567, 60”

— NPS 147 2727 32" 5”not used

— Pipe is supplied in
— Random length (17 to 25 ft)
— Double random length (38 to 48 ft)

— Pipe end:
— BE (bevel end)
— PE (plain end)

— T& C (treaded and coupled, rating of coupling shall be
specified



Piping components:: pipe: & tube: classificatiom
e Tube:
— Specify by two of
* Qutside diameter
» Inside diameter

» Wall thickness:
— Thousandths of inch
— Gauge number
» American wire gauge
» Steel wire gauge
» Birmingham wire gauge

— When gauge numbers are given without reference to a
system (BWG) is implied



Piping components: pipe: stanaands
» ASTM A53 — Steel Pipe
» ASTM A312 — Stainless Steel Pipe
» AWWA C151 — Ductile Iron Pipe
» API| 5L — Line pipes
» SO 11960, API 5CT — tubing

» ASTM A 53/A 53M Electric-weldedand
seamless steel pipes, black or hot-dip
galvanized

» ASTM A 106 Seamless carbon steel pipes for
high temperature performance



Riping companents::Fitting) Fitt ng




Piging companents::Fitting)

* Fitting produce change in geometry and
include:

— Change in direction of piping
— Alter pipe diameter

— Terminate pipe

— Bring pipes together
(made branch from main pipe run)



Pining compenents:-Fittingy

» Method of joining pipe:
— Butt weld
— Socket weld
— Threaded
— Quick coupling
— Flange
— Special item

LFal:
T ExPansion

SIS




Riping campeonents::Fitting, (butt:weld))

ASME B16.9
« Used in most piping systems NPS = 2”
 Use generally not restricted

« Difficult in small sizes, especially for thin
wall

'#ELIJ'

A A A AT A, n"‘m

L+ LAND
ROOT GAP*
BEVEL-ENOED
NOTE ¥ ITEM SUCH AS
PIPE, VALVE,

T 'l““ EQUIPMENT,
FIPE erc.




Riningycompanents::Fitting)(hutt:weld))
acking ring




Riping campeonents::Fitting, (butt:weld))

« Elbow (90, 45)
— Long reduce

« Curvature =1 2 NPS

 Long tangent: straight
extension at one end

— Short reduce
« curvature = NPS

* Reducing elbow:
- 90
— curvature =1 %2 NPS larger end

)
I




Riping campeonents::Fitting, (butt:weld))

e Return:
— Curvature =1 2 NPS

— Uses in:
« Vent on tanks

« Bend:
— Curvature =4 -6 NPS
— Made from seamless and ERW
straight pipe
— Two methods used to making bend
* Hot
« Cold

180° Return



Riping campeonents::Fitting, (butt:weld))

e Miter

2 piece (pressure drop = 4-6 LR elbow)
3 piece (pressure drop =2 LR elbow)

Low pressure line, NPS > 10” & pressure drop not
important

90

3PIECE MITER 2PIECE MITER

‘\\\“l\‘l
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THE 2-PIECE MITER HAS HIGH
FLOW RESISTAMNCE (Ses TADLE F-18)




Riping campeonents::Fitting, (butt:weld))

* Reducer

— Eccentric
« Suction & discharge of pump
* support

— concentric

—

Concentric Eccentric



Riping campeonents::Fitting, (butt:weld))

« Sewage:

— connect butt-welded piping to smaller socket-weld
or screwed

— Abrupt change of line size in butt-weld Type:
« Eccentric

« Concentric
 Venturi: Allows smoother flow

CONCEMNTRIC

ECCENTRIC VENTURI TYPE

5 =




Riping campeonents::Fitting, (butt:weld))

c Tee

— Straight (branch to the same size as the run)

— Reducing

« Branch smaller than the run

— Bullhead tee have branch larger than run &
seldom used and made to special order

Specifyving Size of Butt-Welding Reducing Tee

How to specify TEE

Run Inlet

Run Outlet

Branch

Example

Reducing on Branch

6”

6”

47

Red Tee 6 x 6 x4”




Riping campeonents::Fitting, (butt:weld))

e Cross

— Straight (branch to the same size as the
run)

— Reducing (rarely used)




Riping campeonents::Fitting, (butt:weld))

« Lateral (manufacture in factory)

— Run inlet x run outlet X branch x angle
respect to outlet (6 x 6 x 4 x 45)

« Shape nipple (use template)
— Manufacture at shop

— Rarely use
— 90,45




Riping campeonents::Fitting, (butt:weld))

e Stub-in

— Welded directly in the side of the main pipe run
— Least expensive

— NPS 2 2”
— Cab be reinforced




Riping campeonents::Fitting, (butt:weld))

« Weldolet

— Make a closer manifold that Tee
— Full size
— Reducing

— Flat

« Are available for connecting to pipe caps and
pressure vessel

—
|
%
I
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Riping campeonents::Fitting, (butt:weld))

 Elbolet: reducing tangent branch on
elbow

 Latrolet : reducing, 45

« Sweepolet

— Good flow pattern and optimum stress
distribution

— 90 reducing from the main pipe




Riping campeonents::Fitting, (butt:weld))

e Closure
— Cap

— Flat closure ' =

(a} BUTT-WELDING CAP (b) FLAT CLOSURE (c) FLAT CLOSURE
Z ’
b
B N7 RN
s B %




Riping compeanents::Fitting, (sacket))

« Size frequently limited to NPS< 1 }2” (ASME
B16.11)

 Not used in “severe cyclic conditions” and Iin
services where corrosion is accelerated In
crevices

 No weld metal can enter bore, easier alignment
on small line than butt-weld

e Tackis unnecessary

1§
l EXPANSION

*  Have not an we— goecyor

WA A .
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"M A -
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4tsumiu ITEM SUCH AS

COUPLING, EQUIPMENT VALVE Ex




Pipingycamponents: :Fitting, (sacket))
- Elbow (90, 45)




Riping campanents: :Fitting) (sacket)

e Return:




Riping campanents: :Fitting) (sacket)

Reducer
Reducer insert




Riping compeanents::Fitting, (sacket))

« Sewage:

— Abrupt change of line size in butt-
weld

g R *.I-‘J'i-'ll-.. ..l.
LT R A L '-.,’"’J"
PPV TP rSrrFIy




Riping campanents: :Fitting) (sacket)

* Full coupling
« Half coupling




Riping campanents: :Fitting) (sacket)

« Union

e,
__m\w\_m




Riping campanents: :Fitting) (sacket)

e Tee

Specifyving Size of Butt-Welding Reducing Tee

How to specify TEE Run Inlet | Run Outlet Branch Example

Reducing on Branch 6" 6" 4 Red Tee 6 x 6 x4”

~
A
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Riping campanents: :Fitting) (sacket)

e Cross




Riping campanents: :Fitting) (sacket)

« Lateral




Riping campanents: :Fitting) (sacket)

e Sockolet




Riping compeanents::Fitting, (sacket))

« Socket welding Elbolet
 Socket welding latrolet
* Nippolet




Riping campanents: :Fitting) (sacket)

« Cap

s
| ————
)

Gt




Pipingycampanents: Fitting) (threaded=sarewed))

«  Common materials
— Gray iron (ASME B16.4)
— Malleable iron (ASME B16.3)
— Steel (ASME B16.11)

— Non-toxic, non-flammable, Generally not used
where leaks cannot be tolerated

— NPS =< 127, pressure rating < 600, temperature <
625

THREAD ENGAGEMENT

A5 VALVE,

ITEM SUCH
NPT = COUPLING,

ECUIPMENT,
ETC,

i

OPTIOMAL
SEALWELD «




Riping campeonents: Fitting, (thread))

 Elbow (90, 45)
 Reducing elbow




Riping,campeanents::Fitting, (thread))

* Reducer
e Reducer insert




Riping,campeanents::Fitting, (thread))

« Sewage nipple

""*ﬂ:.ru g

1 l .F"I'

il WL -
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Riping campeonents: Fitting, (thread))

* Full coupling
« Half coupling




Riping campeonents: Fitting, (thread))

e Tee

Specifyving Size of Butt-Welding Reducing Tee

How to specify TEE

Run Inlet

Run Outlet

Branch

Example

Reducing on Branch

6”

6”

47

Red Tee 6 x 6 x4”




Riping campeonents: Fitting, (thread))

 Nipple

Al o AT A ATl A i A A




Riping campeonents: Fitting, (thread))

&

* Cross




Riping,campeanents::Fitting, (thread))

« |ateral




Riping campeonents: Fitting, (thread))

« Union

-

NN




Piping)campanents::Fitting, (thread))

* Hexagon bushing

_

- .
=
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Riping campeonents: Fitting, (thread))

e Threadolet




Riping,campeanents::Fitting, (thread))

e Threaded elbolet
e Threaded latrolet

« Threaded
nippolet




Riping campeonents: Fitting, (thread))

e Closure
— Cap
— plug

:



Piging companents::Fitting)

 Flange used for
— Mate to equipment, vessels, valve, ...
— When need periodic cleaning

— Flanges are normally used for pipe sizes
above NPS 1'%.”.




Piging companents::Fitting)

» Type of flanges:
— Threaded Flanges
— Socket-Welded Flanges
— Blind Flanges
— Slip-On Flanges
— Lapped Flanges
— Weld Neck Flanges

RAISED FACE WELD NECK FLANGES




Riping,campanents: Fitting) (flange))

 Welding neck flange
— Regular
— Long (used for vessel & equipment nozzle, rarely for

pipe

* Suitable where
— Extreme temperature
— Shear
— Impact and vibration
Stress apply

RAISED FACE WELD NECK FLANGES




Pipingycampanents::Fitting, (frange))
Slip-on flange

Internal welds is slightly more subject to
corrosion than the butt-weld (0 — 1/16”)

Poor resistance to shock and vibration
Cheaper to buy, costlier to assemble

Strength under internal pressure 1/3 of
corresponding welding neck flange

Easier to align than the welding neck flange

SLIP ON - TUBE BORE (1eft) and PIPE BORE (right) PLATE FLANGES




Pipingycampenents: Fitting) (flange))

« Socket welding
flange

RAISED FACE - SLIP ON (left), SOCKET WELD (right) FLANGES

Socket Welding (1/2 to 2-1/2 only)



Pipingycampenents: Fitting) (flange))

 Threaded flange

SCREWED FLANGES
r o ! :f r'. [

X [MNote {1]]
f‘;—-ﬂ—ﬂv
~ VY
o

- 0 —a-'

Threaded
{12 to 2-1/2 only)




Piping compenents::Fitting)(flange))

 Reducing flange

— Specify by size of smaller pipe and outside
diameter of flange to be mate
- Ex/ RED FLG 4” x 11”

— Should not be used if abrupt transition would
create undesirable turbulence as at pump




Piping compenents::Fitting)(flange))

 Expander flange
— Reducer + welding neck flange
— Increase pipe size to first or second large size




Riping,campanents: Fitting) (flange))

« Lap joint (van stone) flange
— If stub and flange are of the same material they
will be more expensive than a welding neck
flange
— Economical for different material of stub and

LAP JOINT

flange

Enlarged Section
of Lap <+

Lap-Joint Stub End



Pipingycampenents: Fitting) (flange))

« Blind flange

RAISED FACE BLIND FLANGES

BLIND PLATE FLANGES




Pipingycampenents: Fitting) (flange))

 Flageolet

FORGED BRANCH FLANGES




Pipingycampenents: Fitting) (flange))

v Flange Facing Types
v Flat Faced

v Raised Face
v' Ring Joint

{ I !

N

Rased Foce

[ LT_JEH
[ E‘J_ J?IIJ

Maole ond Femole

r/l D
N

Fiot Foce 1o Recass




Piping compenents::Fitting)(flange))

 Flange Rating Class:

— pressure/temperature combinations

— Seven classes (150, 300, 400, 600, 900, 1,500,
2,500)
— Flange strength increases with class number

— The material specifications are grouped
within Material Group Numbers.



Pipingycampenents: Fitting) (flange))

« Material Specification List

Material Groups Produet Forms
Material | Nominal Designation
Group Steel Fargings Castings Plates
Number
Spec. No. | Grade | Spec. No. | Grade | Spec. No. Grade
1.1 Carbon Al0S5 - A216 WCEB AS515 70
A350 | LFZ AS16 70
C-Mu-Si = . ASAT C11
1.2 Cathon A216 WCC
A352 LCC == --
2¥a Ni - -- A352 LC2 AZ03 B
J% Ni A320 LFS )| A302 | LCJ § AZ03 E
N VN NI Za NI NI 2N RN N
vl LN NV SN N N AN N
1.9 1Cr = ¥a Mo Al82 Fl2 -- -- - -
1% Cr— ¥zMo - -- A217 WCE - --
1% Cr - ¥aMo - 5i Al82 Fll -- - A3ST 11
1,10 2va Cr—1Mo Al82 F22 AZ1T WS A3RT 22




Piping compenents::Fitting)(flange))

* Pressure - Temperature Ratings

 Material and design temperature
combinations that do not have a

pressure indicated are not acceptable.

Classzes 150 300 400 150 300 400 150 300 400

Temp., °F

-20 to 100 235 620 825 290 720 | 1000 | 290 730 | 1000
200 220 270 765 260 7250 | 1000 | 260 720 | 1000
300 215 222 745 230 720 965 230 730 970
400 200 22D 740 200 695 885 200 705 940
200 170 DDD 740 170 695 805 170 665 885
600 140 29D 740 140 605 783 140 605 805
650 125 292 740 125 290 785 125 590 785
700 110 245 725 110 270 710 110 a70 722
720 95 215 685 95 230 675 a5 230 710
800 80 210 675 80 510 630 80 510 675
850 65 485 650 65 485 600 65 485 630
900 20 450 600 20 450 425 50 450 600
930 30 320 425 32 320 290 32 375 2035
1000 20 215 290 20 215 190 20 260 345




Riping campanents::Fitting, (flange))
 Flange Rating Class

ASME B16.1 Flange Ratings - Gray lron

600

3
o
*

.

=

Pressure (psig)
58 &8 &
= o

:

=
o
o

=

100 200

o

300
Temperature (F)

400

500

—— Class 125, NP5
112

—m- Class 125, NPS
14-24

— —Class 125, NP5
30-48

—— Class 250, NPS
1-12

—% Class 250, NPS
1424

—— Class 250, NP5
30-48




Riping,companents: Fitting) (flange))

 Flange Rating Class

ASME B16.5 Flange Ratings - Carbon Steel

Temperature (F)

7000

6000 ¥ N
— 5000
E" ——Class 150
@ 8= Class 300
> 4000 — —Class 600
‘5 ——Class 900
§ 3000 - Class 1500
o —8—Class 2500
Q- 2000

1000

0
0 200 400 600 800 1000




Riping,companents: Fitting) (flange))

 Flange Rating Class

Flange Ratings - Multiple Materials for Class 300

Pressure (psig)

800
—p— Carbon Stesl
700 \ (B16.5)
L =36
Stainless
500 * Steel (B16.5)
—A— Micke! Alloy
400 400 (B16.5)
300 —— Copper Alloy
BE1 (B16.24)
200
——6061-T6
Alurmirum
100 (B31.3)

200

400

600 800 1000 1200 1400

Temperature (F)




Piping compenents::Fitting)(flange))

« Equipment Nozzle Load standards and

Parameters

Egquipment Item

Industry Standard

Parameters Used
To Determine
Acceptable Loads

Centrifugal Pumps

APl 610

MNozzle size

Exchangers

Centrifugal API 617, 1.85 times | Nozzle size, material
L NEMA SM-23

allowabls
Air-Cooled Heat AFI &6l Nozzle size

Pressure Vessels, Shell-
and-Tube Heat

ASME Code Section
VIII, WRC 107,

MNozzle size, thickness,
reinforcement details,

Exchanger Nozzles WRC 297 vessel /exchanger diameter,
and wall thickness. Stress
analysis reguired.

Tank MNaozzles AFI &50 Mozzle size, tank diameter,

height, shell thickness, nozzle
elevation.

Steam Turbines

NEMA SM-23

Nozzle size




Pipingycampenents: Fitting) (flange))

 Flange with jack screw

IN OPERATING POSITION

IN JACKING POSITION

27

-

HEXAGONAL HEAD

NOMINAL @

NOM. | 150# RF | 300# RF | 600# RF
> L D L D L D
S NOT 100 | 20
4" En 110 | 20
6" 80| 20 [100| 20 [120| 20
8" g0 | 20 |110| 20 (140 | 20O
10" S0 | 20 |120| 20 (150 | 20
12" | 100 | 20 |130 | 20 [160| 20
14" | 110 | 20 [140 | 20 [170| 20
16" | 110 | 20 [160 | 20 [190| 20
18" | 120 | 20 |160 | 20 |200| 20
20" |120| 20 |170| 20 |210| 20
24 140 | 20 (180 | 20 (240 | 20
28" | 140 | 20 (180 | 20 | 250 | 20
28" | 140 | 20 |190 | 20 | 250 | 20
30 160 | 20 |200 | 20 |270| 20




Piping,components::Fitting) (piping, spesification))

PIPING SPECIFICATION

SHEET 2 OF 23

iSi 304 55

AMNSI 150 ¥ CLASS

CLASS J04-i

TEMPERATURE RANGE
from-290C 4270

Rlarmiral Foe S8 |k % | & T eles| a4 e sy ]| | 1| 2020 28] 52
THE Sek 405 FE Seh 105, EE BIimm BE.
% TYPE EF'w
% STaMDaRD ARSI EIE S AMNSIEL20
MATERMAL ASTM A312-TRP24 ASTH ATF5E, C1.2, 304
TeFE WEL D MECE
o 0 asg A0S 1R0H_FF
% RIS TERISL AVE2EM
SIZE BMNFEBTRD
E % CLASE Bhls] 150#, RF
E % MATERLAL AETR A182.F304
m | Y (s ANSIB1ES
TWFE ifelding Bleck
= A1631 300RF
L [MATERIAL ASTM 8182-F 104
EORE Same LOL of atached pipe
E TYFE En:-cketb.l'e-ld,ﬁeamle-f.si Bauttweld, Seamiess




Riping,campanents: Fitting, (gasket))

I:EILIF“ FITTIR

CLASS I 3000 Thi, nict lezs than pipes

MATERMSL ASTR A 1E2-F 304 BETR A0 wWF 304

TYFE oz ke vt 1100
MATERMAL SETH AE2-F 304

FIFE EENDS [5)

&STR AE2-Fl0s |

SETR S0P I04. Seamiess

[ wralded ASTR &350 .0

Searrtess | 104
EOLTING Alloy S4gdz ASTE AA92.87: semilinisled, heagy series hea nutz, 25T A124.2H
GRSKETS Sew Mote [4] (2]
o w| TYFE Sockel weld Flanged
= % CLASS SO0k A 15 BF
2 O s TERIAL £132F 304 &5TH &35 1-CF 8
— |T+PE Sockelweld AMNS150E
5 [ciass S0 I |
I e EVBZF 304 ASTR AZEI-CFE s
ﬂ ﬁ T¥FE Laocker weld [Swing] Flargiad [Sura |
E W |CLass 00N AMS1150 RBF
= | [rnaterisL A1E22F 304 #STM A5 |-CFE
- TYFE Flanged [Slesved]
= |cLess ANz 1508 AF
. RAATERLAL AETRG BT51-CFE (3]
v w|TVFE Flanged
ﬂ E' CLASS ARSI 1508 FF
L e,

MR TERLGL

AETM AZEL-CFEE)




Riping,companents: Fitting,(branetheanneetiomahiart))

PIPING CLASSES
CLASS Nr: D1A

BRANCH CONNECTION CHART

HEADER SIZE
a ||z 1w | w|w
g | w | TH | TH | TH |SRT|SRT|SRT|SET
R | % |TH|TH| TH |SRT|sRT|SET
A |1 |TH| TH| TH [SRTSET
N 1% | TH| TH | TH |SET
c| 2 RT|RT|ET
“~ w| a3 |rT|ET
4 | ET

SET = SCREWED EQUAL TEE

ET = BW.EQUALTEE

SRT = SCREWED REDUCING TEE

TH = THREADOLET OR NIPOLET OR FLANGOLET (AS AFPLICABLE)
RT = REDUCED B.W. TEE



Riping components::Fitting; (gasket))

« Gasket:

— Resilient material
— Inserted between flanges
— Compressed by bolts to create seal

— Commonly used types
* Sheet
« Spiral wound
« Solid metal ring
* Insulation gasket



Pipingycamponents: Fitting (gasket))
Sheet
d & - e e o




Pipingycamponents: Fitting (gasket))
Sheet

: .
/
AV
]
g/ % Z

R I NS

| |
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Riping,campanents: Fitting, (gasket))

« Spiral wound

C

(S -

) b—x

T~

T e— inner Ring 1D
——Saaling Elamant (D -

——t— Senling Elament 00—

Guide Ring OO




Riping,campanents: Fitting, (gasket))

« Spiral wound




Riping,campanents: Fitting, (gasket))

« Spiral wound

A PTFE ring is attached to the
external guide ring. Any emissions will be
confined within the tlange arrangement.




Riping,campanents: Fitting, (gasket))

Solid metal ring

.l- __".
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Riping,campanents: Fitting, (gasket))

* Insulation gasket

e piece sleeve and washer

Type “E” Gas ket

T

Type “F" Gasket

-

Steel Washor~

Insulating Washer! ™ Insulating Sleeve




Riping,campeonents::Fitting (batt)

* Bolt type:
— Stud bolt

« Easily remove if corroded
« Material can be readily made

— Machine bolt
 Has to be strong enough to seat the gasket
"
(O mlmj;u
P

i i



Ripingycompanents::Fitting; (bolt))

 Tightening arrangement




Pining compenents:-Fittingy

« ASME B16.5, Pipe Flanges and Flanged
Fittings (NPS < 24”)



Riping)compenents::Fitting)(special item))

*  Quick coupling

are manufactured in accordance with the design, testing and

performance standards of AWWA C219-91. s U LS G )

Stainless Steel also available.

Center Sleeve optimized to
accommodate a variety of
pipe sizes.

End Rings color coded 1o match
correct gaskets.

One End Ring and gasket
combination will fit standard
PVC and Ductile Iron Size PVC
in4", 6" and 8"

nominal sizes.

Gaskets identified with range and
End Ring Color Code




Riping campeonents::Fitting, (special item))

 Flange coupling adaptor




Riping)compenents::Fitting)(special item))

« Expansion joint (Bellows)




Riping)compenents::Fitting)(special item))

 Expansion joint




Riping,companents::Fitting, (special item))

. Flexible joint

Thrust Force Thrust Force
n " Restrained
. :;L Joints

Restrained
Joints




Riping campeonents::Fitting, (special item))

. Flexible joint

Fusion Bonded Epoxy Gaskets:
On All Wetted Parts No Maintenance Required

And Sealing Surfaces

Stop Collar:
Fully Self Restrained

Total

| —I’!*Layngmgthg‘ |




Riping)compenents::Fitting)(special item))

« Double block & bleed




Riping campeonents::Fitting, (special item))

« strainer

USUAL DIRECTION
OF FLOW THRU
THE SCREEN




Riping campeonents::Fitting, (special item))

« Spectacle blind

-




Riping campeonents::Fitting, (special item))
e Thermal sleeve & Queel

SMOQTH FINISH

MAX 1.6 M Ra '\‘

\\, | |

\\
| | ‘ I \\ / SEE DETAIL A | ‘ ‘_|
L L ol 1 It
-4 F== ) ) 7 —=3 | FoH
(I L 44 | e | =

! f \@ |
1
R=12.5 /
DETAIL A
T PIPE PLATE MATERIAL
OUTSIDE| ANSI | B | ¢ | D | THK.| PIPE L
TAG NO. | TTEM 1 5 METER| CLASS [(mm)|(mm) |(mm) | (mm) | THICKNESS |(mm)| | PIPE PLATE
SCH/mm| A" (mm) MR (ITEM 1) | (ITEM 2)
STS 1211 48.3 1500 95.3 150 12.7 212.7 et T e e
STS 1301 40S 21.44 N
STS 1302 73.0 900 | 123.8 3281 900 ¢ 21.44 29144
STS 1407 B80S 58.89 308.89| ASTM B564 UNS NOBB25




Riping)compenents::Fitting)(special item))

e Bird screen

& 515 GR B3 | & 240 GR TP 310

s [HoMIAL 7 (TEM DESCRETION Jurash ) E‘;
¥ g7 | 1m2 | wo | e
e o TSN e | 2 | e | =
SCREEM |l THK
= w2 | a0 | | :




Riping)compenents::Fitting)(special item))

e Tundish

6"x2"N.B _ 7

CONC. RED, BW.
ASTM A234 GR WPB

ANSI B16.9
THICKNESS : 8./mm




Riping compenents::Fitting) (special item))
 Pigging Tee

A = |ID BRANCH

BRIDGE A il
PLATE _ 10 | ] ‘
SEE DETAIL ‘X

> GRIND TO INSTALLATION
——=— - ANGLE AND REMOVED

ALL SHARP CORNERS.
|

DETAIL X’
(BRIDGE PLATE & BAR CONNECTION)

SECTION A—A

iy
aa ||\ jﬁ Y

16" N.B TYPICAL WELD DETAIL




iallitem))

Fitting(

Riping companents:

RUPTURE DISKS OR BURST DIAPHRAGMS

* must be replaced after opening

Rupture Disc

Eisigiininisinnininieineinininis T B

G i
ey 15
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Flow



Riping camponents: valve:

Valves

Riping\Valves/Manifoldsi21



Riping camponents: valve:

« Valve are use for
— Controlling process and utility service

— Isolating equipment or instrument for
maintenances

— Discharge gas, vapor or liquid

— Draining piping and equipment on
shutdown

— Emergency shutdown



Riping camponents: valve:

Classify valves according to functions:
— Block flow (On / Off)

— Regulating (Throttle flow)

— Checking (Prevent flow reversal)

— Switching

— Discharging (pressure relive valve)

Classify valves according to operating
device:

— Manual

— Hydraulic

— Motor (electric and air operated)
— Solenoid



Riping campanents: valve:

* Type of valves:

— Ball valves

— Gate valves

— Globe valves

— Check Valves
— Plug valve

— Butterfly valves
— Pinch valve

— Needle valves
— Relief Valve

EEEEE

o
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AR

\ )
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I
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w» =
m
=B

SSSSS

Figure 18-19.—Relief valve.



Pining campeonents: valve:

Ball Valve



Riping camponents: vaive: (ball \vaive))

RETAINER NUT

THRUST N

WASHER

BONNET wt

LOCATING
PIN

SEAT
BALL RETAINER
SEAT RING

HANOWHEEL
-\ ~
"HANDWHE
C BUSHING

BALL

Figure 18-15.—Ball valve.



Riping campeonents: vaive: (ball \vaive))

 Used for isolation (quick on / off)

« Soft-sealed ball valves are not normally
used for throttling service because the
soft-seats are subject to erosion or
distortion/displacement caused by fluid
flow when the valve is in the partially
open position.

 ADV: Low pressure drop, fast operating,
bubble-tight shut d’f{, can be throttled
Check Valves 4

throttling



Pining campeonents: valve:

Gate Valve



Piping compenentss valve: (gate:vaive))

s !'_n:';
& J. BONNET
BONNET BUSHING \_\; )
—

GATE ORDISK ———<<+4» \
BODY BONNET

BOLTS

BODY 10

aig

Figure 11-5
CUTAWAY VIEW OF A GATE STOP VALVE (rising stem type)




Riping campeonents: valve: (gate:vialue))

 About 75% of all valves in process plants

 an optimum engineering and economic
choice for on or off service. (cutout or
isolation valves)

« ADV: small pressure drop across valve
 DISADV: poor throttling characteristics




Pipingycampanents: vaive: (gate:vaive))

CLOSED

w.{jigerati@n of gate valve.



Pining campeonents: valve:

Globe Valve



Piping,campanents: vaive: (globe:valve))

WHEEL NUT

e ——

e g m e W R
oA
h ' - s -

DISK STEM RING

B s

=
| —
iy
= 1
- }]
.ﬂfl
=
__
| i.;{
e
=
-

DISK WASHER

DISK o o
VALVE SEAT , I CUTAWAY VIEW OF A
G GLOBE STOP VALVE

i
= 1
r
ar
i . 1
|.._
' | &
- - v

.,..
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Riping campeonents: vaive: (globe:vialve))

Most economic for throttling flow and
used for flow control

Can be hand-controlled

Provides “tight” shutoff

Not suitable for scraping or rodding
Too costly for on/off block operations
ADV: excellent throttling characteristics

DISADV: large pressure drop across the
valve due to the flow restriction (thus
more pumping power is required to move
the fluid through the system.)




Riping campenents: vaive: (globie:viaive))




Pining campeonents: valve:

Check Valve



Riping,companents::(checkvalues//swing checkvalue))

Swing Check Valve

Flow S
Direction

Body



Riping,companents::(checkvalues//swing checkvalue))

 Simple design
« Allows flow in one direction
« Can not be used as an isolation valve

Cap  seat ring

Body Clapper Hinge Pin
Swing Check Valve



Riping,companents::(checkvalue://ball checkvialve))

Ball Check Valve

Ball

at Ring

Flow »

Direction

Horlzontal
Installation

Flow
Direction

Vertical
Installation



Riping,companents::(checkvalue://ball checkvialve))

Their low cost usually makes them the
first choice valves sized NPS 2 and
smaller (available in sizes NPS "%
through 2)

Used when pressure drop is not a
concern.

The basic types are the straight-
through- and globe-type (90 change in

direction) Ball Check Valve




Riping,compenents::(cheeckvalve))

Lift Check Valve

Seat
Ring

J& Piston

Flow
Direction ™




Riping,companents::(checkvalve:/lift:checkvialve))

« are available in sizes from NPS 2 through
2 plants.

* They are most commonly used in the
higher ASME B16.5 ratings (Class 300 and
greater) where tighter shutoff is required.

« Valves of this type should only be used in
clean services.

Lift Check Valve ‘

Seat
Ring

Flow [
—

Piston

Direction —




Riping,compenents::(cheeckvalve))

Wafer Check Valve

Direction of Flow

e

L,

=
~ N

Closed Partially Open



Riping,companents: :(checkvalue://waferreheckvalve))

* Valves of this type are placed between
pipe flanges and held in place by the
compressive force between the flanges
and transmitted through the gaskets.

Direction of Flow

Closed Partially Open



Pipingcomponents:: (checkvalve))

Stop Check Valve
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Riping,compenents::(checkvialue://stop chieckvaive))

* Internals similar to a globe valve
« Discis not attached to the stem

 Valve stem - long enough to hold the disc
firmly against the seat

« Stem raised - the disc can be opened by
pressure on the inlet side

« (Can be used as an isolation valve as well as a
check valve

&Ry
TR

RN

BOMKET



Riping campenents::(checkvaive))

& &%

] Vertical Style Lift Check Valve Slanting/Tilting-Disk
Swing Check Valve (helical spring loaded) Check Valve

Double Disk Swing Check Valve




Riping,compenents::(checkvialve))

 Function of check valve:
— Prevents flow reversal

— Does not completely shut off reverse
flow

— Available in all sizes, ratings, materials

— Valve type selection determined by
» Size limitations
« Cost
« Availability
* Service



Pining campeonents: valve:

Plug Valve



Riping,companents: vaive: (plugyvaive))

Plug Valve

SEALANT FITTIR
Seaan

FLUG ool vaha

GLAND FLANGE

Sealant can be squesgesd o the
st babmien e and

by, Minisizing e fnclion,

ding casior,

SEALANT GROOVE

oovernd whobe sealing

E s

ADJUSTING COVER /

r



Riping)compenents: valve: (plugyvaive))

« Similar to ball valve




Pining campeonents: valve:

Butterfly Valve



Riping,companents: vaive (butterfly vaive))

Butterfly Valve




Riping,compenents: vaive: (butterfly vaive))

e used as cutout/isolation valves

« ADV: quick-acting low pressure drop across
the valve, has adequate throttling
characteristics

 DISADV: only used for low press/low temp
systems due to force involved in valve
operation




Pining campeonents: valve:

Pinch Valve



Pinch Valve

Riping campeonents: vaive: (pincthvaive))




Pining campeonents: valve:

Needle Valve



Riping campenents: vaive: (needle:vialve))

Needle Valve




Pining campeonents: valve:

Relive Valve



Riping)companents::valve: .
Relive Valve

CAP
GAG scm-: COMPRESSION
=" " SCREW

UPPER SPRING STEP < "’: ;

I

RETAINING RING é ;
< ot hy
SPRING £ b

AN

LEVER

Figure 18-19.—Relief valve.




Riping campanents: vialve: (relive:vaive))

special type of valve designed to operate
automatically (self actuating) in a system
overpressure condition (a protective feature in
most systems)

most relief valves use an adjustable spring to
determine lift pressure. System pressure
opposes spring pressure, and when pressure
Is high enough, the valve will open against
spring pressure and port the fluid to another
location (typically, overboard for ‘safe’ fluids)

Type of relive valve:
— Relief Valve - liquid systems

— Safety Valve - gas and vapor systems
— Safety Relief Valve - liquid and/or vapor systems




Riping campeonents: vaive: (jnterlock))

Interlock sequence

M %




Ripingycampanents: - valve: (patts))

* Parts of valves:
— disk:
 The moving part directly affecting the flow

— seat:
 Non-moving part that disk bear on it
— Metallic
— Non-metallic (elastomer)
— port:
 Maximum internal opening for flow when the valve is
fully open
— Stem:
* Move the disk

— Handwheel:
 Rise with the stem
 Stem rise thru the handwheel



Riping,companents: vaive: (result))

OPERATED YALVES SELF-OPERATED VALVES

GATE GLOBE ROTARY DIAPHRAGM CHECI REGULATING

=




Piping campeonenis: valve: (valve: selgatiompracess))

 General procedure for valve selection.

— ldentify design information including
pressure and temperature, valve
function, material, etc.

— ldentify potentially appropriate valve
types and components based on
application and function (i.e., block,
throttle, or reverse flow prevention).



Piping campeonenis: valve: (valve: selgatiompracess))

— Determine valve application
requirements (i.e., design or service
limitations).

— Finalize valve selection. Check factors
to consider if two or more valves are
suitable.

— Provide full technical description
specifying type, material, flange rating,
etc.



Pipingycampanents: valve: (valve: seleatiompracess))

Valve data sheet

T

PLANT LAYOUT AND PIPING GROUP FROJECT 5270

VALVE DATA SHEET TITLE

SOUTH PARS GAS FIELD DEV.

SIZE RANGE " -g" TAG NO. VBFDEO1/VBFDEO1-G f ‘_&
(D18 /D10 /01F)
SPECIFICATION B.S. 5351 CLASS 150

(VALVE DESCRIPTION

BALL VALVE, CS, CL 150, FLANGED, R.F, REDUCED BORE, FIRE SAFE,
FITTED WITH GRAPHITE FIRE SEALS, SIDE ENTRY,
ANTI-BLOWOUT STEM, ANTI -STATIC DEVICE

GENERAL

-FACE TO FACE DIM
-BONNET/ADAPTER FIXING
-OPERATION

-END CONNECTIONS
-FLANGE FINISH

B.5. 2080 TABLE 19 COLUMN §
BOLTED,

LEVER OPERATED = < 6", GEAR OPERATED 8" & LARGER

CLASS 150 FLANGED ENDS TO ANSI B16.5, RAISED FACE

GASKET CONTACT SURFACE FINISH 3.2-6.3 Micrometres Ra IN ACCORDANCE WITH ANSI B46.1

MATERIAL
-BODY/BONNET/ADAPTER
-BALL

-TRIM/STEM

-SEATS and SEALS
O-RING

-BOLTING

-BONNET GASKET

ASTM A105 NIAZ16 WCB

SOLID OME PIECE AISI 216 Stainless Steel BALL/A3S1 CFEM

AlS| 318 Stainless Steel M17-4PH &
PTFE SEAT INSERTS & ELAST-O-LION MINUS 40 SEALS

GRAPHOIL/ELAST-0-LICN MINUS 40

ASTM A192 GRADE B7 STUDS WITH ASTM A134 GRADE 2H NUTS, PTFE COATED

318 5t 5t. SPIRAL WOUND WITH GRAPHITE FILLER AND EITHER TRAPPED DESIGN OR

318 5t. 5t. INNER AND OUTER RINGS

DESIGN

-PRESSURE RATING CLASS ANSI 150

-TEMFERATURE MINUS 23 ® to PLUS 130 °C

-SERVICE HYDROCARBON

TESTS

-HYDROSTATIC BODY 29.5 barg SEAT  21.% barg AIR SEAT G barg

CERTIFICATION

PRESSURE CONTAINING PARTS TO B.5.EN 10204 TYPE 3.1B
ALL OTHER WETTED PARTS TO B.S. EN10204 TYPE 2.2

INSPECTION IN ACCORDANCE WITH PURCHASE ORDER
MATERIAL ALL WETTED PARTS CERTIFIED TO NACE MRO175
REGQUIREMENTS

NOTES:

1) PROCEDURE & RESULTS OF HYDROSTATIC TESTS SHALL BE IN ACCORDANCE WITH BS 6755 PART 1, RATE 'A' AT

PRESSURES STATED ABOVE.

SPECIFICATION NO : SP1-220-0000-00-P1-SP-109
REQUISITION NO : $P1-220-0000-00-P1-MR-601

PAGE: 11
REV: D3




Ripingycampanents: vaive: (leakage-classification))

According to ANSI, leakage classify by -

class

(1, 11, i, 1V, VI)

Table 10-6

Class VI Seat Allowable Leakage

Table 10-5
Valve Seat Leakage Classifications
Leakage Class
Designation Maximum Allowable Leakage
l.________ |

I -

II 0.5% of rated capacity

IIL 0.1% of rated capacity

IV 0.01% of rated capacity

vV 5 % 10" m*/s of water per mm of
seat diameter per bar differential
(0.0005 ml/mun per inch of seat
diameter per psi differential)

V1 Not to exceed amounts shown 1n
Table 10-6 (based on seat
diameter)

Source: ANSLIEFCI 70-2-1991

Nominal Port Allowable Leakage
Diameter Rate
min (in) (ml per minute)
=251(=1) 0.15
3B (1) 0.30
51(2) 0.45
64 (212) 0.60
76 (3) 0.90
102 (4) 1.70
152 (6) 4.00
203 (8) 6.75

Source:

ANSLTFCI 70-2-1991




P/pe Suppon‘s and Restramts




Riping)companents::pipe:supportsand restraimss

 Function of supports and restraints:
— To carry load

— To ensure that material is not stressed beyond a
safe limit

— Holdup of liquid can occurred due to pipe
sagging (allow draining)

— To permit thermal expansion

— To withstand and dampen vibrational forces
applied to the piping



Riping)companents::pipe:supportsand restraimss

 Supports:
— Absorb system weight

— Reduce:
* longitudinal pipe stress

* pipe sag
« end point reaction loads



Riping)companents::pipe:supportsand restraimss

e Restraints

— Control, limit, redirect thermal movement
« Reduce thermal stress
« Reduce loads on equipment connections

— Absorb imposed loads
 Wind
« Earthquake
* Slug flow
« Water hammer
* Flow induced-vibration



Riping)companents::pipe:supportsand restraimss

 Support and Restraint Selection Factors:
— Weight load
— Available attachment clearance
— Availability of structural steel
— Direction of loads and/or movement
— Design temperature
— Vertical thermal movement at supports



Riping,companents: pipe:supportssandirestraintss (figid/support))

Y@

Shoe Saddle Base Adjustable

E ):L I:::::rihiiiiil

A |
|

‘E,ﬁf’(zi

Dummy Support Trunnion



Piping compeanents: :pipe:suppartssandirestraintss (rangerrsuppait))

ST EE=re 8




Riping campeonents: pipe-suppeorts:andirestraintss (flexible:support))

 Rigid hangers are normally used at locations
where no vertical movement of the piping
occu rs. Rigid Hanger Assemblies

290

66 .="ﬂ';:_: BE
200 2%

FIG. 230 TURNEUCKLE
o AND FI. 253 ROD
NEEDED 253 253 MAY BE ADDED FOR
( ) o VERTICAL ADJUSTMENT
= — 120,145 140,146
140 209
140, 200 53-50 WELD LUG
j\‘ & 20 205, 2054, 205H
[ 212, 216 : *
290
M
W =] [« Wl 4w ELBOW
=t RH_212_200_140_66.0WE,
FH_40_200_220_Riser DWE, DXF, or EPS DXF, or EPS RH_295_700_?30 DW, DXF, or EPS RH_S350_289_290 WG, DKF or EPS
g a0

[@f~—ssws 55LUG
e 200 299
140,146

= 140, 146
= 140, 148

290
205, 2954, 205H

290
22,218

Py

(/_ D\F 260
N[~

RBH_260_140_60.0WG. .DXF. or EPS RH_212_290.0WG, .DXF, or EPS RH_212_290_209_55.DWG. .DXF. or EPS RH_295_290_299_55.DWG. .DXF. or EPS

| o,

50
_a e

B
290
G-C

oG
140, 146
{NEEDED) 45 BACK/BAGK CHANNEL (NEEDED) 31700 B CUSTOMERS
SIZED BY CUSTOMERS
SIZED BY CUSTOMERS T MEET LOAD REG

TO MEET LOAD REQ

1378 ALTERNATE
ORETATION ~ ORIENTATION
OF 1378/PIPE 140146 OF 1375/PIPE

g

g, b F T

60 N -
[ 80 WA

RH_45_1375_66_Trapeze .DWG, .DXF, or EPS RH_45_1375_60_Trapeze DWG, .DXF, or EPS




Riping,compenents: pipe-supportssandirestraintss(flexibie:support))

Rigid Hanger Assemblies (continued)

140, 146

151

RH_181_157_218.DWG. .DXF. or .[EPS

RH_167_65_157_218.0WG, .DXF, or EPS

el |

140,146

65, CT-55, 260

RH_E65_157_M8.0WG, .OXF, or .EPS

= 140, 146

65, CT-65, 260

228, 292

HOT SERVICE
UP TO 4" INSULATION
[=t— 140, 146

240
295, 2054, 295H

RH_295_290_228.0WG, DXF. or EPS

228,292

= 140,148

RH_260_228 0WG, DXF. or EPS

228, 292

140, 146
290
212, 216

RH_212_290_2738 DWG, DXF, or EPS

218
157

140, 146

&9, CT-69, 70

RH_59_157_218.DWG, DXF or EPS

- R

140, 146

65, CT-65, 260

=
Ny

RH_65_86. DWG, DXF or EPS

92, 93, 94

=—— 140,146

58, GT-59, 70

RH_89_92.DWG, .DXF, or EPS

6O

b

HOT SERVICE
UP TO 4" INSULATION

=140, 145
290
205, 2954, 205H

RH_295_290_&0.0WG, .DXF, or EPS

66
200

= 140,146
200
295, 2054, 295H

RH_205_200_66. DWG, DXF or EPS




Riping campeonents: pipe-suppeorts:andirestraintss (flexible:support))

Flexible Supports

Rigid Hanger Assemblies (continued)

e B

65
200

FiG. 230 TURNBUCKLE
AND FIG. 253 ROD

MAY BE ADDED FOR
VERTICAL ADJUSTMENT

140, 145

ﬁg}r 260
(]

RH_260_290_66 DWG, .DXF, or EPS

|

[=—"" 140, 145

65, 260

i

67

RH_1&7_g5_80.0WS, DXF, or EPS

MEDIUM SERVICE
MAX. SERVICE TEMP.
650 FOR PIPE GLAMP

140, 146

290
212, 116

RH_212_290_s0.0WG, .DXF, or EPS

N

281, 282, 285

p=— 140,148

9, CT-89, 70

RH_59_2a1_C1 DWG, .DXF, or EPS

281, 282, 285

=—— 140, 146

65, CT-65, 260

bA

A
\

RH_55_281_Cl .DWG, .DXF, or EPS

281, 282, 2as

= 140,148

65, 260

167, SEE
ELECTION CHART

RH_167_65_281_CI .DWG, .DXF, or EPS

=]

th

== 140, 146

&0, CT-60, 70

RH_B9_E0.0WG, .DXF, or .[EPS

= 140, 1486

65, CT-65, 260

[~ 167

BH_160_181_60.0WG, .DXF or EPS

= 140, 146

181

160 (1* INSUL.)
161 (1% INSUL.)
162 (2* INSUL.)
163 (2V2" INSUL.)
164 (3" INSUL.)
165 (4" INSUL.)

RH_167 _260_60.0WG, .DXF, or [EPS




Riping,compenents: pipe-supportssandirestraintss(flexibie:support))

Load and Deflection

Scale

/

| e

e S Y]

7=
o

S@TE”S?QQ@ N

Typical Variable-Load

Spring Support

Small Change in
Effective Lever Arm

Large Change in
Effective Lever Arm

= Relatively
- Constant
i Load

Typical Constant-Load
Spring Support Mechanism



Riping campeonents: pipe-suppeorts:andirestraintss (flexible:support))

Flexible Supports

Constant Hanger Assemblies

i i
-— 80V
[e=— B0V TYPE A TYPE B

U7 T [

F=— 140, 146

G- 140, 145
200 NEEDED)
205, 2054, 205H 230
T T
(L) w | ] [[= 3] PPN
=
Fig_80W_Type_A WG, .D¥F, or EPS Fig_B0W_Type_B DWG, DXF, or EPS
—_—
—— 80V TYPE D
—— B0V TYPEE
[ 140, 148 =140, 146
200 sa0
205, 2054, 295H 208, 2058, 205H
Fig_BOV_Type_C .DWG, .DXF, or EPS Fig_80V_Type_D .DWG, .DXF. or EPS Fig_80V_Type_E DWG| .DXF. or EPS
& TR
200
200 140, 146
o-C 140, 146
(NEEDED) 81-H TYPE &
1378 B0V TYPE &
1601664 280
295, 2054, 205H
LT ] B0 [ |
Fig_80W_Type_G .DWG, .DXF or EPS Fig_S1H_Type_A_224 DWE, DXF, or EPS Fig_81H_Type_A_205 [WG, DXF, or EPS




Ripingycamponents: pipe-supportssandirestraintss(flexible:support))

Flexible Supports

Constant Hanger Assemblies (continued)

ﬂF‘ ‘{W"“ 6 I e 5y [y ssue
— = 2m
JQ)——B#H TYPEB B1-HTYPER B

—— 140, 148
140, 146 18, 146
209
200
53-S0 WELD LUG 290
205, 2954, 205H
205, 2054, 205H
ELBOW
Fig_81H_Type_B_295 DWG, .XF, or EPS Fig 81H_Type_B_53_SD .DWG, .DXF, or EPS Fig_81H_Type_C .DWG, .DXF, or .EPS

81-HTYPED

140,146
299
53-5D WELD LUG

r—H8H

TYPEF

ELBOW
Fig_&1H_Type_F .DWG, DXF, or EPS

Fig_81H_Type_D .[W&, .DXF, or EPS




Riping,compenents: pipe-supportssandirestraintss(flexibie:support))

Spring Hanger Assemblies

,é,‘—"_ﬁo

66 6
290 290
140, 146 [~ 140,146

- B2, 268,098
éa TYPE A

SH_Type_A_212 DWG. .DXF, or .EPS

140, 146

82, 268, 98
TYPE A

140, 146
290
205, 2954, 295H

rrilrs

SH_Type_A_295 DWG. .DXF, or EPS

[ ]
82, 268, 95
§ TVPE A
140, 146
2490

205, 2954, 295H

SH_Type_A_60 .DWG. .DXF, or .[EPS

SH_Type_A_S5S38D .DWG, .DXF, or EPS

140, 148

82, 266, 98
TYPE A

Sk

140, 146

299
fle 53-80 WELD LUG

ELBOW

SH_Type_A_5380_&0 .DWE. .DXF, or EPS

c-C
{NEEDED)

Ay

j\\ . 140, 146
| ]

AR

[l
[ ] [=

SH_Type_A_Riser DWG. .DXF, or EPS

82, 266, 98
TYPEDB

SH_Type_B_295 DWG, .DXF, or EPS

SH_Type_B_538D .D'WG, .DXF, or .EPS

551
297

82, 268, 98
TYPE C

= 140, 146

200
212, 216

SH_Type_C_212 DWG, .DXF, or .EPS




Riping,compenents: pipe-supportssandirestraintss(flexibie:support))

Spring Hanger Assemblies (continued)

[=— 140, 146

SH_Type_C_205 [WG, DXF or EPS

82, 264, 98
TYPE G

200
295, 2054, 295H

140, 146
209
725 53-50 WELD LUG
-~
= ELBOW

SH_Type_C_5250 .DWG, .DXF or EPS

a2, 264, 98
TYPED

140,146

290
205, 2064, 205H

SH_Type_D_295 DWG, DXF or EPS

—— 42, 268, 98
TYPED

L

140,148
209
53-50 WELD LUG

SH_Type_D_535D .DWG, DXF or .[EPS

Ey
I

82 268, 92

290
295, 205A, 205H

SH_Type_E .DWG, .DXF, or EPS

TYPEE

140, 148

PIPE SLIDE
L 82, 268, 48
F=———TYPE F

f

PIPE STANCGHION
63

82,268, 92
- -~ TYPEF

SH_Type_F_PipeSlide .DWG, .DXF, or .[EPS

SH_Type_F_PipeRoller .DWG, .DXF, or EPS

SH_Type_F_63 .DWG, .DXF, or .[EPS

.

N

ELBOW

i
i

PIPE STANCHION
62

a2, 268, 98

5 ~ TYPEF

SH_Type_F_62 DWG, DXF or EPS

Cc-C

v

oG

56
290

(NEEDED)

140, 146

82, 268, 98
7 Ty

5

l

(MEEDED)

[a——140, 146

/_1 z;f 654
/_

82, 268, 98
o TYPE G
r—

[ ]

—

SH_Type_G .DWG, .DXF, or EPS

—

e 7
SH_Type_G_160-1375.DWG, .DXF, or EPS

T




Pipingycamponents: :pipe:supportssandirestraintss (anchar;, quide))

 Anchor
— Full fixation
— Permits very limited (if any) translation
or rotation
 Guide

— Permits movement along pipe axis
— Prevents lateral movement
— May permit pipe rotation



Riping campanents: pipesuppoartsandirestraints: (Restraintss--Anchars))

R, il

Anchor Anchor Partial Anchor



Riping camponents: pipesuppartsandirestraints: (Restraintss--Guide))

pllg

Guide

s

Vertical Guide
Vertical

N

Guide

e

Guide

‘a7 A



Riping compenents::pipe-supporstssandirestraintss (Pipingand/supportt
arrangement))

* Piping can be arranged
— On piperacks

— Near grade on sleeper
— In trench

— Near steelwork or equipment



Zr‘s:mmwmmmrw@m (Piningyandisupport




Pining)camponents: pipe:supportsand restraints: (Pipingyand/suppartt
arrang——
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Pining campanents: pipe:supportsand restraims (Piping and/supparttarrangementi//
supportidefinition))

* Pipeway:
— Is the space allocated for routing several
parallel adjacent lines

— Group lines in pipeway

 Piperack
— Is a structure in the pipeway for carrying pipes

and is usually fabricated from Steel, Concrete &
steel, also provide protected location for

ancillarrrquipment (pump, utility station, ...)

— Piperack shape termed tee-head support



Rining campanents: pipe:supportsand restrains (Pipingyand/supparttarrangementi//
supportidefinition))

* Piperack consist:

— Bent:

 Connected ‘ %hape frame
— Stanchion:

 The vertical member of bents are termed
stanchion

* Piperack arrangement:

— Single deck
— Double deck, ...



Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

* Arrangement of pipe on support:

— Usually 2” < NPS <12” mounted on piperack
and larger pipes are mounted on sleeper

'y

e

SLEEFER QRADE (ELEVATION" . .

— Mounted large diameter pipe near stanchion for
uniform distribution of load




Piningycampeonents::pipe:suppartssand restraintss (Pining and/supportiarrangement))

— Hot pipe usually insulated and mounted on
TR

_ SEE NG.-5 FOR ~ L~
= EIDE VIEW .

£ men 300 LANG i f
4 4 - 4 -




Piningycampeonents::pipe:suppartssand restraintss (Pining and/supportiarrangement))

— Other type of shoes




Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— Use bracket or outrigger for
 Installation of electrical and instrument tray
* Pipes with slope

ALTERMATE PORIT IO
P CLEARANMCES ARE

ADROUATE, & THERE
B WD NTEAFERENCE




Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— Group requiring expansion loop at one side
of the pipe rack




Piningycampeonents::pipe:suppartssand restraintss (Pining and/supportiarrangement))

— For better stress distribution in the pipe wall,
saddle used on large line and used for lines

that twist over when moving

CUT SIDE Ora, OF MeN

CF BEARIMG PLATE I
L]

BEARING FLATE 150 WIDE
TO _BE USED FOR MAING
OWER 900 (367) DI&,

2222222222222
3/47 DlA BOLL

MO, PIPE DEVELCPED| DEVELOFPED)
FIFE | C.D. A |LEMGTH OF LENGTH OF
ClA. | rmm BEARING | SADDLE
IMCH PLATE
20 08 | 235 =

BEG
9135




Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— Provide guide for long straight pipes subject
to thermal movement

b
DETAIL—M /j?

__-n.rn
W TTE i

| i GLUICE
EXISTING STEEL/SLEEPER / GUIDE ST
PIPE RACK (TP} FiG. —2 {RESTRAINED M VERTICAL)

SLIDIMG
FIG.—1



Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— The smallest size of pipe run on a piperack 2”

— If necessary, suspend pipe smaller 2” from 4” and
larger

— For making horizontal branch, change height of
pipe 3




Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— The most economic beam section desired for the
piperack

— If more room is needed, make double or triple
piperack



Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— Categorize piperack, for example if using double
deck, place utility service piping on the upper level
of the piperack

Utility service

process

Determine by lifting equipment required access



Ripingycampanents: pipe:supportssand restraints: (Piping andisuppartiarrangement))

— Don’t install pipe on stanchion, this will
prevent adding another deck

N
\_/

-

— Consider sufficient space beside piperack

|
|
|
|

10 ft /




Piningcampanents: pipe:suppartssand restraintss (Pining and/supportiarrangement))

Ensure that nozzles on equipment are free
from transmitted by the piping

Equipment suppliers will state max. loading

Equipment Item

Industry Standard

Parameters Used
To Determine
Acceptable Loads

Centrifugal Pumps API 610 MNozzle size
Centrifugal API 17, 1.85 times | Nozzle si=ze, material
Compressors NEMA SM-23

allowable
Air-Cooled Heat API 661 Mozzle size
Exchangers
Fressure Vessels, Shell- | ASME Code Section Nozzle size, thickness,

and-Tube Heat WIII, WRC 107, reinforcement details,

Exchanger Nozzles WERC 297 wvessel fexchanger diameter,
and wall thickness, Stress
analysis reguired.,

Tanlk Nozzles API &50 Nozzle size, tank diameter,

height,

shell thickness, noz=zle

elevation.

Steam Turbines

NEMA SM-23

Mos=zle

size




Riping,camponents: pipe:suppartsandirestraints: (Riping andisupporttarrangement))

— Dummy leq

=2 FOR L 1500 OR LESS FOR L OVER 1500
T “eisow oR PR 0 d A D d A
b (NOM. PIPE DA k A (NCTE 2} {NOTE 2}
] AN [hemea s 2" | 2°-8SCH 40 | — 2" | 2°"-SCH,40 | —
%) I ——:-‘f:F’-zL ‘— - .—|- — B—I - 3" | 2"=5CH,40 | 15 3" | 2"=5CH 40 | 15
i Ws/ . l L™= e s=scH40 | 13 4" [ 3°-5CH40 | 23
TYPE-A ‘4.6 L= 6" | 3"=SCH,40 | 40 " | 4"-SCH.40 | 27
8" | 4"-SCH,40 | 52 §" | 8°-5CH40 | 25
D (MOM, PIPE DI&) - m% 1D|l EE_SEH '4[] 52 1Gh EE_EEHi'ﬂ'D 2?
1 — MEIN PIPE]
0 - Y N 1 12" | 8"=SEC.40 | 78 13" | 8"=SEC.40 | 52
’ jr ' ‘ \“\\\ jr Jg wie 114" | 8"=5CH.40 | &8 14" [10"-5CH.40 | 41
Sy i b
— TvPE-B | = | 16" | 8°=SCH.40 | 94 16" |10°=SCH.40 | &7

18" | 8"=5CH.40 | 119 18" |10"-5CH.40 | 92

*@Fl:* T 20" [10°—SCH.40 | 11B 20" [12°-5SCH.40 | 92

T T 24" [10°-5CH.AD | 168 24" ([12°-5CH.40 | 143




Riping camponents: pipesuppartsandirestraints (Riping and/supperttarrangement))

— For line smaller than 2” and non-critical arrange
supports in the field

— Pocketing of liquid due to sagging can be
eliminated by sloping the line so that the
difference in height between adjacent supports is
at least equal to triple deflection at the midpoint

I

— As a rule or tnump, spans 1or insuiated lines
should be reduced by approximately %30 from
those for uninsulated pipes



Pining camponents: pipe:supportsandirestraints: (Piping and/supparttarrangement))

— Support piping from overhead, in preference to

underneath
“\m‘lﬂﬁ .
R

"!5» eﬁﬂﬂ

— Install flange, with 12” minimum clearance from
supporting steel




Pining camponents: pipe:supportsandirestraints: (Piping and/supparttarrangement))

— Keep weld joints at least 3” from supporting
steel or other obstruction

>3II

— To carry the weight of the piping use a FOS =3

— In general, one hanger or other support should
be specified for each side of a valve.



Pipingycamponents: pipe:supportssandirestraintss (Piping andisupportiarrangement))
— Field support

* For line smaller than 2” and non-critical, arrange
supports in the field

— Finding location of support

DEMOTES ENDS OF BALANCED
SECTIOMNS OF PIPING
(ASSOCIATED LENGTHS)



Riping,camponents: pipesuppartsandirestraints: (piping,suppertidoeument))

PIFE VARIAELE DIMENSIONS & REMARKS PIPING PLAM
SUFPORT ! LINE NUMBER DAWG. NO.
NCL r FACING SPP-

VIEW

o [

I

T
m
Ll
m

n

BAM-P1-301 1 | zas00 | 1000 | HEAtO0 o FUH31385- | paqpan

D2-400-51C

12°-G0-3-1450-

gal1-FIl-302 3 23500 1138 HEA200 M 00-00-0e8

12°-G0-3-1450-

BAM-PI-303 3 23500 1138 HEA20 M 00-00-066

BAD1-PI-304 1 17500 105D HEA200 M S502-A-210 PA-108 172

BAM-PI-305 1 17500 1000 HEA 16D M 5502224 Pa-108 172

gA01-FI-308 1 17500 1000 HEATDD M S5502-M-225 PA-108 172

gA01-PI-307 1 17500 10D HEA100 M S50 PA-108 172

BAM-PI-308 1 17500 1000 HEA 100 M 5502-P1-329 Pe-108 172

SAD1-PI-300 1 | 23s00 | 1000 | HeAtDD M ot o8- 108 212

m2-00-51C




Riping,camponents: pipesuppartsandirestraints: (piping,suppertidoeument))

105, EL. 17500
T Tt Tt T T MEZZANINE DECK
2
&
|
5 =
1 EI |
1 .
i 'I_N |
| gé - L&)
(=] | ] 1| (=) e~
2l & | :
= 4 |
el , s o
=2 | ’Iﬂg = |
1l 15 mm THK. PLATE
IE ] e e
LTS, EL 14827
+{——F - — PNt —t-—1
210 B850 350 260
1470
SP=P1-084
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HEA 100

1
B Eane
SECTION 'B'-'8'
(NTS)

A2\

REF. DWG. NO.
SPP1-PA-104 SHT 2/2
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|
]
o
L
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L
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Riping,camponents: pipesuppartsandirestraints: (Riping,supperttdrawing))

10 MM THK STIFF PL,

(TYP OF 2)
- e TOS. EL. 23500
~ T o
9 & R
i ‘?
o 2 it
(€] L]
o |
S =
w
3 I
o M|
ImTF Ugl') d TYP
[l i
7/ S 3
hY r (T
_ @I/ [l fun] 33
= :
|
o |
3= §
7 o |
2 :
2 ! IPE_200 Ia TOS. EL. 21146
i TS
__J .
EAET L
/ o—p—1vp
10 MM THK STIFF PL. /U TN
(TYP OF 4) 538 390
TYP

N 201159
E 98760

SP—P1-400
ELEVATION FACING NORTH
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fFiping) drawings:

« The main purpose of a drawing is to
communicate information in a simple and
explicit way for construction apart from

specification

 Pipe represent by
— Single line:

* Only centerline of the pipe is drawn

— Double line:

* Very time-consuming

« Difficult to read

COUBLE-LINE

PRESENTATION

JINQLE-LINE
PAESEMTATION

-]

T I




fFiping) drawings:

 Three type of drawing that developed from
schematic (Block Flow Diagram (BFD)) diagram
are:

— Process Flow Diagram (PFD)
— Piping & Instrument Diagram (P&ID)

— Piping drawing



Block Flow Diagram
BFD



Piping) drawings:: block fflow diagram

Liquid Sore

LE-01

hi0g

Liqaid Sore

L3102

R-102

& Small and Sivplified
Block Flow Diagram
(BFD)

e, Brygineering ToolBoxcom

FOLVEMT WAFCK

DIRTY 'WET SDI_U'EHT# 1
— e —— S l

_| | STEAM

o L i SOHWIE KT HEATED SOUVERT , -

G—F TEFARATOR ERERTER 'I SOLVEMT VAPCRIZOR CONDENSATE >
— . . aa — —_— - - — ....._._I — R num[ '

O IRIG WATER ——— RECLAIMED SOLVENT
=

J STORAGE TANK

ENT [
COCHLRG WATLE RETURE ﬁg:“ —"k WATER SEPARATOR WA TER

-

- e VLT



Piping) drawings:: block flow diagyam

A Block Flow Diagram - BFD, is a
schematic illustration of the major
process.The block or rectangles
used represent a unit operation. The
blocks are connected by straight
lines which represent the process
flow streams which flow between
the units. These process flow
streams may be mixtures of liquids,
gases and solids flowing in pipes or
ducts, or solids.




Piping) drawings:: block flow diagyam

 In order to prepare block flow diagrams a
number of rules should be followed:

unit operations such as mixers, separators, reactors,
distillation columns and heat exchangers are usually
denoted by a simple block or rectangle.

groups of unit operations may be noted by a single
block or rectangie.

process flow streams flowing into and out of the
blocks are represented by neatly drawn straight lines.
These lines should either be horizontal or vertical.

the direction of flow of each of the process flow
streams must be clearly indicated by arrows.

flow streams should be numbered sequentially in a
logical order.

unit operations (i.e., blocks) should be labeled.

where possible the diagram should be arranged so
that the process material flows from left to right, with
upstream units on the left and downstream units on
the right.



Process Flow Diagram
PFD



FPiping) drawings:: process: flow diagram
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Process Flow |—
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Diagram MPa
g Bngineering ToolBox com Ternp *C
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Riping)drawings: :pracesssflow diagram

A Process Flow Diagram - PFD, is a schematic
illustration of the system.PFD's shows the
relationships between the major components in
the system. PFD also tabulate process design
values for the components in different operating
modes, typical minimum, normal and maximum.
PFD's do not show minor components, piping
systems, piping ratings, standby equipment
— It is advisable to draw equipment that is
operated cyclically



Pipihg) drawihgs:: process: flow diagram
A PFD should include:

Process Piping

Major equipment symbols, names and
identification numbers

Control, valves and valves that affect operation
of the system

Interconnection with other systems

System ratings and operational values as
minimum, normal and maximum flow,
temperature and pressure

Composition of fluids
This figure depict a small and simplified PFD:



Piping drawings:: process: flow diagram

Each item of equipment should bear the same
number on all drawings.

Standby or identical equipment if in the same
service, may be identified by adding letters A, B, C

Process material balance can be tabulated on
separate 872" *11”

Use of arrowhead at all junction and corners aids
the rapid reading of the diagram, keep parallel line
at least 3/8” apart

Process & service stream entering or leaving the
process are noted by hollow arrow with

Parareter

Hormal Pressure

Ilaxiraura Pressure

Iliniroure Pressure




Piping and Instrumentation
Diagram
P&ID



Piping) drawings:: piping) andlinstiumentatiom diagram
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Piping) drawingss: piping) and instnumentatiom diagram

A Piping and Instrumentation Diagram
- P&ID, is a schematic illustration of
functional relationship of piping,
instrumentation and system
equipment components.P&ID shows
all of piping including the physical
sequence of branches, reducers,
valves, equipment, instrumentation
and control interlocks. The P&ID are
used to operate the process system.



Piping) drawings:: piping) and instnumentatiom diagyam

« A P&ID should include:

Instrumentation and designations

Mechanical equipment with names and
numbers

All valves and their identifications
Process piping, sizes and identification

Miscellaneous - vents, drains, special fittings,
sampling lines, reducers and increasers

Flow directions
Interconnections
Control inputs and outputs, interlocks



Piping) drawingss: piping) and instnumentatiom diagram

* Preferably draw all valves with the
same size 71”’ lonad

NOTE 7 (TYP)
BY INST.
) B"xE"

@ /2"
_|_ a- Y PIFING NE—

Fot

U042

ﬁ1 /2"
JLEH)48 20051

[0

SIS



Piping) drawingss: piping) and instnumentatiom diagram

 Draw instrument identification
balloons 7/16” diameter

NOTE 7 (TYP)
BY INST.

& 12.--'r 2
g BY PIFIN G U
—|— -
3
[x]
ZU0042
'}
/ A{ U008

 Draw square with 3/8” width



Piping) drawingss: piping) and instnumentatiom diagram
« Allocate new number to branch

A typical note may be used to describe
multiple piece of identical equipment in the
same service

« Special point for design and operation
procedure are noted — such as line which
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Piping) drawingss: piping) and instnumentatiom diagram

 Terminate the number at major number
of a equipment such as tank, pressure
vessel, mixer or any equipment
carrying an individual equipment
number

« Show and tag process and service
valve with size and identification
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Piping) drawingss: line: numbern

* Flow direction
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Piping) drawingss: piping) and instnumentatiom diagram

Standby and parallel equipment are
shown

Dripleg are not shown but steam
trap are shown

vent and drain to be used for
hydrostatic testing are not shown

Insulation, insulation thickness and
tracing are shown



Drawing component



Piping) drawingss: dfawing component

 Drawing components include:

Title block

Revision

Key plan

Reference drawings
Legend

Important notes
Graphic reference point
line number

Flow directions
connections



Piping) drawings:: drawing) componentt (title: block))
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Piping) drawings:: drawing componentt (Space: for
nevision))
« Space for
revision
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Piping) drawings:: drawing componentt (key plam)
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legend

Piping drawings:: drawinhg component: (legend))
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Important note

Piping) drawings:: drawing) componentt (Iimportant; note))
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Piping drawings: drawing component! (Graphic
neference: point)
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Piping) drawings:: drawing) component! (Graphic
nefenence: point) _
 Graphic reference point
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Piping) drawingss: line: numbern

« Line number shall be labeled to show the
area of project, conveyed fluid, line size,
piping material or specification code
number and number of line

« Allocate new number to branch

PIPE SPECIFICATION (3 OR 4 ALPHA—NUMERIC CHARACTERS

INSULATION CLASS

SERIAL NUMBER SUFFIX

SERIAL NUMBER 1001 TO 9999

PLATFORM CODE

FLUID CODE

LINE SIZE

3"=DC—-2-1001-00—XX—=XXXX



Piping) drawings:: flow directiom & connectiom

* Flow direction & connection
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Line list



Piping drawings::line: list:

* Line list (line designation sheet or
table) include:

— The number of the line

— Line size

— Material of construction

— Conveyed fluid

— Pressure, temperature, flow rate
— Test pressure

— Insulation and jacketing

— Connected line (which will usually
branch)



Piping drawings::line: list:

LINE MUMEBEER

OPERATING

SIZE
SERVICE

MUMBER

SPEC

FROM

TO

PRES
BAR G
Max mir

TE

max

MP
C
min

1 AR i_ 0 24 m Dc SAFE AREA J-Z-ZBNC ATH 4510 7.0
10 AR J_ M35 0w c SAFE AREA 3-Z-ZBNB ATM 45.0 7.0
'y AR J_ 2824 0w D SAFE AREA 3-Z-ZB0NA ATM 45.0 7.0
3 Al i_ 0 1824 0 DA 1-Z-2602 3-A-2803 10 60.0 45.0
3 Al 3_ 1825 m DA 1-AR3 1824 DD-DD-DA 343 1920 00-D0-D1A 10 60.0 45.0
3 Al 3_ 1924 0 DA 3A-2a03 A3 TET0_00-00-D1A 10 60.0 45.0
3 Al i_ 19w 0 DA I-AR3_1828_00-D0-D1A 3-2-3001 10 fi0.0 45.0
3 Al 3 1923 m DA I-AP-3_1823_00-D0-D1A 3-Ak3 18924 00-D0-D1A 11 60.0 23.0
p Al 3 1944 0 DA 3A-2a03 J-VA-3 1945 00-00-D1C 10 60.0 23.0
i Al 3 1943 m C1A 3-AR3_18832 DD-D0-DA 3-Z-1811 10 60.0 23.0




Piping drawings::line: list:

S1Gh % 5 SULATION s
DESIGHM FLEX TEST INSLILATICN P&ID MOs. REMARKS noe | pamt l=tees] =tz | ey
THICKM
PRES TEMP TEME. [MECIUM |[PRES |TYPE |ESS WHT | CLASS | SYST | TEMP. | CAT/ MO
BAR G °C °C BAR G (mm} TABLE | TABLE WO
max min miax min

15 0 85 0 45 WATER  FILL ZI0-SFP1-FY-130 I 2 L
15 0 85 0 45 WATER  FILL 230-SPP1-PY-130 I 2 =
15 0 85 0 45 WATER  FILL ZI0-SFP1-FY-130 I ) =
15 0 85 0 70 WATER 225 00 730-SFP1-FY-130 L ) 2
15 0 85 0 70 WATER 225 00 20-SPP1-PY-130 I 2 85
15 0 85 0 70 WATER 225 00 290-SPP1PY-130 I 2 8
15 0 85 0 W WATER 225 0 220-SPP1-FY-130 I 2 =
15 0 85 0 70 WATER 225 00 230-SFP1-FY-130 I ) iz
15 0 85 0 70 WATER 225 00 Z30-SFP1-FY-130 L ) =
15 0 85 0 70 WATER 225 00 Z30-SPP1-PY-131 I 2 L




Drawing view



Fiping) drawings: drawing) view

 Two type of view are used for piping
drawing:
— Orthographic
- Plans v
* Elevation

— Pictorial:
in complex piping system where
orthographic view may not easily illustrate
the design

. Isometric V
« Oblique




fFiping diawings:: dfawiig wiews
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fFiping diawings:: dfawiig wiews
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Piping drawing



Pipihg drawings: piping) drawings:
Piping drawing include: -
Site plan —
Key plan -

Equipment layout —

Piping layout (plan) —

Isometric —

Support drawing —



Piping arawings:: piping) drawings: (Site: piam)



Piping arawings:: piping) drawings: (key piam))
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Piping arawings:: piping) drawings: (key piam))
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Piiping] drawings:: piping drawings (Equipment: amangement:
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fFiping drawings: piping) drawings (Equipment: amangement!
dnawing))

Fxgrnn.1njtiiﬂ !

] [ \F’
| Lﬂ%
| =l -
3=T-1701 t

T:F WATER Saimria -

:
:




piping symbols for fittings,
flanges, special items



Piping) drawings: piping) drawings
(piping symbols: fon fittings;, flanges;, speciall items))
* Piping

abbreviation
FABRICATED FAB. | ManNway M
FACE OF FLANGE FOF MAXIMUM MAX.
FACE TO FACE FT0F | MLUMETER M
FITTING FIG MINIMUM MIN.
FIELD WELD AW | MOTOR OPERATED VALVE MOV
FLANGE FLG MALE PIPE THREAD MPT
FLANGED FLGD NIPPLE NIP
FLAT FACE FF NOMINAL PIPE SIZE NPS
FLOOR DRAIN FD | MOMINAL PIPE THREAD NPT
FULL BORE FB OILY DRAINAGE oy
GALLONS PER MINUTE GPM | PLAIN BOTH END PBE
GALVANIZED GALY. PLAIN END PE

GEAR DPERATED GO PLAIN LARGE END FLE



Piping) drawings:: piping) drawings:
(piping symbols for fittings;, flanges;, speciallitems))

TYPE OF SCRO.OR S.W, WELDED FLANGED
FITTING SINGLE LINE DOUBLE LINE | SINGLE LINE [| DOUBLE LINE | SINGLE LINE
TP || 44— T3 | ¢ @13 @”_g
oeL. | s0e | T ﬁ F’* gﬂ[} TH
=N
30TIOM ||~ +—— g e | @z @_“_g
P e | d= | P | G |6
4SELL | SOE ff f‘? f ﬁ L\\%
o T
onon|| - w— || @2 | @ || @FF | D




Piping drawings: piping) arawings:
(pipings symbols: fon fittings;, flanges;, speciall items))

TYPE OF SCRO.OR S.W. WELDED FLANGED
FITTING SINGLE LINE || DOUBLE LINE | SINGLE LINE || DOUBLE LINE | SNGLE LINE
TOP 7
e | S b | TR | HER
TEE | SDE T ' -
Eal 2T
BOTIOM | +—wb— || -CEERT | —~d— || s | kel
P e | -6 4G | R | HFEBS
LATERAL || SDE / ) - /@ _& X
= L e /\_5
BOTIOM || o—+pe— | L4 | otd | HESTR (HHESRS




Piping) drawings:: piping) drawings:
(piping symbols for fittings;, flanges;, speciallitems))

TYPE OF SCRO.OR SW. WELDED FLANGED
FITTING SINGLE LINE || DOUBLE LINE | SINGLE LINE || DOUBLE LINE | SINGLE LINE
CON- ) } Yo
CENTRIC| B | == | | HH=| 13—
REDUCER
ECCEN-
TRIC b - L)_'B-—S E[HEIBB ILJ_'EH—(J




Piping drawings: piping) arawings:
(pipings symbols: fon fittings;, flanges;, speciall items))
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Piping) drawings: piping) arawings
(pipings symbols: fon fittings;, flanges;, speciall items))
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Piping drawings: piping) arawings:
(pipings symbols: fon fittings;, flanges;, speciall items))
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Piping drawings: piping) arawings:
(pipings symbols: fon fittings;, flanges;, speciall items))
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Pipingdrawings: piping rawings (iping layout
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Piping arawings:: piping) diawings (Isometnic))
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Piping drawings: piping dawings; (Isomettic:// take: offimaterial)

Piping take off material (bill of material, material -
list)

Project
Platform/Unit
19/06/
Date : 01
Platfer e Sht—Re Shor Nernal
m/ Number/ . V. Piping A Jag Stock Code End Diameter
Unit Location No. Spec. e er Size 1 | Size 2
WAAAAAWA o
SPP1 AA 2490 D1C1 *90E 8 SA BW IN
. FAAALAWAA 6
SPP1 AA 2490 D1C1 G 10 A RF IN
PAAAAAKA: 10
SPP1 AA 2490 D1C1 *PIP 208 BT BE |
WAAAAAWA 10
SPP1 AA 2490 D1C1 *90E 209 SA BW |
“FE FAAALAWAA 10
SPP1 AA 2490 D1C1 G 210 RF IN
*BO BTHFB72HBA
SPP1 AA 2490 D1C1 L 1209 RF 7/8 120
G XWAANZZT 6
SPP1 AA 2490 D1C1 S 1261 GS RF |
GA KWAANZZT 10
SPP1 AA 2490 D1C1 S 1788 GS RF IN




Piping) drawings:: piping) drawings: (Isometnic:/ take: offfmaternial))

 Piping material take off

Ratin | Thickne Weig
g SS Qty. ht Description
SCH/M (ka/p
M S)
80 1 15.35 | 90 DEG. LR ELBOW, A234 GR.WPB SS SEAMLESS, B16.9
150 80 1 10.6 WELDING NECK FLANGE, ASTM A105N SS, B16.5.
80 4.8 95.74 | SEAMLESS PIPE, API 5L GR.B SS
80 1 59.8 90 DEG. LR ELBOW, A234 GR.WPB SS SEAMLESS, B16.9
150 80 2 23.9 WELDING NECK FLANGE, ASTM A105N SS, B16.5.
STUD BOLT, A193 GR.B7, WITH 2 HEAVY HEX.NUTS, A194 GR.2H, PTFE
12 0 COATED
FLAT GASKET, TANGED GRAPHITE/AISI 316 INSERT,ANSI B16.21 (B16.5),
150 1 0 THK = 1.5MM
FLAT GASKET, TANGED GRAPHITE/AISI 316 INSERT,ANSI B16.21 (B16.5),
150 1 0 THK = 1.5MM







Welding,

 Whatis Welding?

— Welding is a joining process in which metals are
heated, melted and mixed to produce a joint with
properties similar to those of the materials being

Joined.
Parent Metal Weld Pool |
\\ Weld Reinforcement
Heat Affected 7 Penetration Depth
Zone (HAZ)
\ Weld Root




Welding,

 Pass Name:
— Root Pass
— Hot Pass
— Fill Pass
— Cover Pass (capping pass)




Welding,

* Weld type:
— Fillet

» Used when joining two pieces of metal without preparing the
surface of the metal first.

— Groove
» used when preparing the metal before welding it into place,
include:

— Square

— Bevel

— Single or double V

— Single or double U

— Single or double J



Welding,

* Fillet

— Approximately triangular
— Most common weld in structural work

| S

TEE JOINT

CORNER JOINT

Figure 6-24. Applications of fillet welds--single and double.




Welding)
¢ groove

— Square

» Penetration difficult with single; double used to ensure
strength

« Sometimes root is opened and a backing bar is used




Welding,

¢ groove

— Bevel
« Single bevel is widely used
* Double preferred if metal thickness >3/4




Welding,

* groove
— Single V
* Both members beveled
 Butt joints for plate thickness greater than 1/4 inch

— Double V:

* welds reduce distortion




Welding,

¢ groove

— Single and double U:

« Rounded base allows larger electrodes for narrower groove
angles

« Machined or carbon arc gouged preparation




Welding,

* groove
— Single or double J

« Single well suited for butted corner and T joints
« Machined or carbon arc gouged preparation




Weldi

—

Edge Joint

—1

—

Corner Joint

E * Type of jOintS:
— Butt joint

% — T joint
Lap Joint _ Lap joint

— Corner joint

—1
@ T _ Edge joint

. Butt Joint
‘T’ Joint



Welding,

* Type of joints:
— Butt joint

) (e
\\/

~
|

#

o951
1
/

N0 S¥Ymg,
$/®/ \O/
\ || ;

< /

Square-Groove

Y

V-Groove

Bevel-Groove



Welding,

* Type of joints:

— T joint
S
%,9}9 m’é{,/ / 95@769/ g,\gsm%/
\ r\ ’ N \/ l\i
| | |
| ' +
_/\/_ —/\/-—

; IS S S

Flare-Bevel-Groove
J-Groove Bevel-Groove




Welding,

* Type of joints:

— Lap joint

Bevel-Groove

J-Groove

Flare-Bevel-Groove



Wielding;

* Type of joints:

— Corner joint

S 28 5¥mg 2 S¥img

$/q,\9 g, > o £
! \ |\ ' \ | I l

\
<~ __ 7 ~ 7 .~ __ 7

T | I

| ' &

— "\ v

N

Bevel-Groove J-Groove Square-Groove



Welding,

* Type of joints:

— Edge joint
oS S¥mg, SO S¥ng
28 SY, $/ <& §/ <
o L N
~ _ 7 | |
1 + +
Ao N\ N N o N




Pipe welding position



Welding,

* Position:
— Flat
— Horizontal
— Vertical
— Overhead

VERTICAL

(A) Flat Position (B} Horizontal Position
1G Position 2G Position
3
WELD AXIS
(VERTICAL}

l ,, \ J
80° g i
.L/ J\

VERTICAL

(C) Vertical Position {D) Overhead Position
3G Position 4G Position

[EIPG T



Welding,

* Position according to standards:
- 1G
- 2G
- 5G
— 6G

—1F
— 2F
— 2FR
— &F
— 5F



Welding,

 Position:
- 1G

* Pipe rotated, Electrode is always at the top
- Either a split bead or weave technique may be used




Welding,

* Position:
- 2G
* Pipe Axis Vertical, Weld is Horizontal, Pipe is considered
in a “fixed” position.
« Always use a split bead technique
« Always work from the bottom up.




Welding,

* Position:
— 8G
— Axis of the Pipe is Horizontal, The weld in vertical.
— Progression may be up or down.
— A weave bead is best used.




Welding,

 Position:
— 6G

* Pipe axis is fixed in position at a 45 degree incline. The
position includes flat, horizontal, vertical, and overhead

welds.
« A split bead technique is best used.



Welding,

 Position:
- 1F

* Pipe is rotated. The pipe axis is at a 45 degree
incline. Welding is to occur at the top of the pipe.

« Split bead or weave technique may be used.



Welding,

 Position:
~ 2F

* Fixed Position
- Best to use a split bead technique




Welding,

« Position:
— 2FR
— Rotated
— A split bead technique is best used.

/

| —



Welding,

* Position:
— 4F
— A split bead technique is best used




Welding,

 Position:
— 5F

* Not Rotated. Progression may be up or down.

« Split beads or weaves can be used on 5F-up welds,
split beads are best used on 5F-down welds.




Welding,

* Type of welding:
— Oxy-fuel gas welding

— Arc welding
« SMAW
« GTAW



Weiding,

Oxy-fuel gas welding




Welding,

« Basic Oxy-fuel Gas Welding Equipment

(a) Mixer Tip

Walves

Enlarged
viow

Mixing chamber

Oxygen LUnion nut Mixer Tip

(<)

=" Gas control
valves ——=fk

- Welding
forch
eylinder H
~ Combustible Flame

gac cylinder



Welding,

* Pressure
Regulators

Station 7/ Cylinder



Welding,

* Acetylene and oxygen cylinder

{1256 m

!

24417 (P0PL) Capacity Dxygen Cylasdar



Welding,

« Carburizing, Neutral, and Oxidizing Flames

(a) Neutral flame (b) Oxidizing flame
. . Outer envelope
2100 °C (3800 °F) (small and narrow)

J}ZBU °C (2300 °F)

Inner cone Outer IHDEI." cone
3040-3300 ©°C (5500-6000 ©F)envelope (pointed)

(c) Carburizing (reducing) flame
Acetylene feather

Bright luminous Blue envelope
inner cone



Welding,

* Applications of Oxy-fuel Gas Welding

— Recommended for material up to 3.2mm (1/8in) Most
steels, rolled, wrought or cast

— Root opening
* Up to 4.8mm (3/16in) square butt O.K.
* Up to 6.8mm (1/4in) root opening and filler
» Above 6.8mm parts must be beveled




Welding,

* Applications of Oxy-fuel Gas Welding
— Most steels, rolled, wrought or cast
— Aluminum and copper

— No reactive metals
 titanium, zirconium, hafnium

— No refractory metals
« tungsten, molybdenum, tantalum, niobium



Welding,

* Advantages of Oxy-fuel Gas Welding
— Very portable
— Low cost
— Gentle flame

« Disadvantages of Oxy-fuel Gas Weld.
— Poor air protection
— Low heat input
— Safety issues



weiing, SNlelded Metal-Arc Welding
( MMAW, SMAW, Stick
welding)




Welding,

« SMAW process:

Electrode
lead

Electrode
Coating

\

Base material

Weld pool






Welding,

» Electrode numbering:

Impact properties (n) Hydrogen level (HR)
0=47J at0°C H; =5 ml/ 100g of WM

2=47J at -20°C R = low moisture
3 =47J at -30°C
4 =47J at -40°C

EXXyz

Tensile strength

41 =410 MPa min
48 = 480 MPa min

positions (y) Flux type (z)
1=all positions 0, 1 = cellulosic
2=flat + horizontal 2, 3, 4 = rutile
4=vertical down 9, 6, 8 = low hydrogen
7/ = iron powder + iron oxide




Welding,

« Advantages
— Equipment simple, inexpensive, and portable
— Process can be used in any position
— Shop repairs, pipelines, building construction

« Disadvantages

— Limited deposition rate relative to other welding
processes due to stubs and slag

— Weld not well protected form the atmosphere

— Welds have more inclusions than welds made with
other processes



« SMAW usually restricted to metals between

3 to 19mm (1/8 to 3/4 in) thick.

« Typical pass 3mm (1/8

ick

in) th




Gas Tungsten Arc Welding




Welding,

« GTAW process:

Inert
gas

Tungsten
electrode

Torch - Collet
shroud (optional)
Filler

~— _’ Weld metal
- Weld pool/




Weelding,
« SMAW process:

Gas Tungsten Arc Welding

CURRENT

il
DIRECTION OF CONDUCTOR
WELDING
SHIELDING
- GAS IN
NOZZLE
NONCONSUMABLE
TUNGSTEN
ELECTRODE
FILLER .
. A
METAL -ar=—GAS SHIELD

B wlh g 0. 0.0.0.0202070 0707070

XL

ARC

SOLIDIFIED
WELD METAL



Welding,

« Shielding gases:
— Pure argon, Argon-helium, Argon-2% hydrogen
— Torch gas must not contain oxygen or CO,

« Backing (or purge) gas

— Used for all single-sided welds except in carbon
steel

« Supplementary shielding
— Reactive metals: Ti, etc




Welding,

 TIG Process features :

— can also be used to weld dissimilar metals (but not
very well)

— Slower and more costly than consumable welding
— Independently added filler

— Used for root, pass runs in pipe or thin sheet

— High quality, Clean process, no slag

— Low oxygen and nitrogen weld metal

— Defect free, excellent profile even for single sided
welds



Welding,

 Filler metals:

— Filler wire or rod of matching composition
* C-Mn & low alloy steel
» Stainless Steel
« Al, Mg, Ti
« Cu&Ni

— Consumable inserts - filler replaced in joint

INSERT RINGS AND
COILS-SPECIFICATIONS AND PRODUCT DATA

Consumable
Insert ‘ ‘ l
Ring

Shaper. Inverted "T™ S K" Rectangular

FIG.1 FIG.2 FIG.3 FIG.4
Class 1 Class 2 Class5 Class 3



Weldin Svmbols




Welding symbols::

 The welding symbols devised by the AWS
has 8 elements
— Reference line
— Arrow
— Basic weld symbols
— Dimensions and other data
— Supplementary symbols
— Finish symbols
— Talil
— Specification or others reference



Welding symbols::
 Reference line and arrow pointing to the
joint
« the reference line has two sides:
— Other side, above the line

— Arrow side, below the side
OTHER SIDE ATow  OTHER SID&

ARROW SIDE \,{ ARROW SIDE

OTHER SIDE / OTHER SIDE
ARROW SIDE ARROW SIDE /




Welding symbols::

 Basic welding symbols

SOUARE VEE BEVEL I J :.I;\HE EE C{JH.‘.!E:HGE —

BEAVARVARVERTE N N S
r

FILLET ;:g? OR BACKING MELT THROUGH SURFACING
J—
.V
| N — A a
i i |

zIN U’ T
7/




Welding symbols::

= Z 4 Y 34 f T L W
’%/ccl ] _n_/r.cu D)

=

T 4 N W
 If a bevel groove is required the use broken

arrow
5:3 e ﬁ =
_lL ﬁj LLLLLL

: u LE _ /j N
; : f '
BYa I S




Welding symbols::

 Dimensions and other data

0.4 mm ("% b r"_
ﬁdmm ("m in.) 6.4 mm (%in)
6 (3 gm,
64x9.6(%in. x%in R/[J LK {Yain.)

o # ' Tﬁd[uinj

R |
64~ 32 {%in. - 18in, \L/ T 320%in

NO ROOT OPENING (GAP!




Welding symbols::

 Dimensions and other data

50"
3.2 mm (Y= in.) ‘IE j

\/ S

AN / FILLET
)

SINGLE BEVEL

&l/ r)-
N

"y
2

FILLET




Welding symbols::

 Dimensions and other data

152 (6 in.)

50 (2 in.) bease]

< 7

I
MR, TR ETUI
64 0%ind N 501(2in.)-152 {6 in.i ,
| %8 !

(—

- —

100 (4 in.) 152 {6 in.}

< ¥

84 0%in) [N\ 50{2in) - 152(67n) /U

“_
840%inl N 50(2in) - 152(6in. /LJ

N\

N\ g (2ind
N \

% -

7

Vv




Welding symbols::

* Supplementary symbols

WELD ALL FELD (STEI CONTOUR
A — FLUSE CONVEX | coscne
O r — |~ | v
I .
M o G
\V4 \V AN B\ G
CONVEX FLAT CONCAVE




Welding symbols::

 Acircle at the tangent of the arrow and the
reference line means welding to be all
around.

for a fllist weid In pipe

N ST Bt K pikbs o pipe I pd iy b Libed & Shiwn.



Welding symbols::

A flag at the tangent of the reference line
and arrow means Field Weld.

1

N

Va\




Welding sg;_mimfs:

. -II-'ﬁel ItaiI of the welding symbol is used to
indicate the welding or cutting processes,
as well as the welding specification,
procedures, or the supplementary
information to be used in making the weld

- AN A~
e Al.lf \ {w "__ {G‘Im

Figure 3-5., Definite process reference,



Welding) symbols::

FINISH SYMBOL ANGLE OF COUNTERSINK
CONTOUR SYMBOL FOR PLUG WELDS

ROCT OPENTNG; DEPTH OF FILLING

FOR PLUG AND SLOT WELDS

EFFECTIVE GROOVE WELD SIZE LENGTH OF WELD

DEFTH OR PREPARATTON; / /Vgﬁﬁfﬂ-ﬁ:{‘j CF WELDS

&IZE OR STRENGTH
FOR CERTAIN WELDS E H & o FIELD WELD SYMBOL
J=1
SPECIFICATION ,—~ A E ARROW CCRINECTING
PROCESS, OR REFERENCE LIME TO

OTHER FEFEFENCE

ARROW SIDE
MEMBER OF JOINT

(BOTH
.n..nm-:
EIEI-E

TAIL

(TAIL OMITTED WHEN [:N} -

REFERENCE IS MNOT USED)
MUMBER OF SPOT OR EEFERENMCE LINE
FROJECTION WELDS

WELD=-ALL-ARCUND SYMBOL

BASIC WELD SYMBOL
OR DETAIL REFERENCE ELEMENTS IN THIS

Figure 3-2. Standard locations of elements of a welding symbol.



—_fi '?— .r-‘ﬁﬁﬁuﬂ-’{ﬂ.'{m* 'E' -F:J':E:'.'- . |
f’lr‘.




Anrangement:: Flexibility

« Design flexible arrangement for piping to
reduce

— thermal stress (induce stress in piping, support
and attachment equipment)

— settlement strain (foundation of large tanks and
heavy equipment may settle or tilt slightly in
course of time)

FLE}HBLEJ

" <o







Anramgement:: Flexibility
 Avoid cold spring of pipe

— Cold spring used in to manner

* To reduce stress
» To avoid an interference

(a) TO REDUCE STRESS

N\

/

!

HOT rosmor~17 | COLD POSITION
|

" S v

COLD SMING

77

(b) TO AVOID AN INTERFERENCE

o COLD POSITION
COLD LINE —a

b COLD LINE
—EXPANSION ' HOT LINE

L
- Ll)-'ﬁ s
’ l Anchored and

r
'
|

HOT POSITION ——

h
|




Anrangement:: Flexibility

 Flexible pipe connection should have
a length of 6 to 10 NPS




Anrangementt:

 Take gas and vapor branch lines from
tops of header where it is necessary to
reduce the chance of drawing off
condensate or sediment which may
damage rotating equipment

‘ «¥]
s Tl >
LA
|~ '
7 dl
T
S -,
= . W
I B
= -]1- el
| s
it | s
L :
- .



Anrangementt:

 Allow room for the joint to be
made

not less i
than 100

| ! D: outside diameter of
i underground
{  plping

filling

ioht _ : A4 — , | |
E;inssrgg% { 1; % ”//% : i,&_w |
| e T

| Room fﬁr Welding

|

e \ w _
o Sleeper (sand bag)

, st

100

hd

®: Room for Welding 500 - 600 mm



Annangement::

« Establish sufficient headroom for ductwork,
electrical run

« Consider vertical clearance (don’t route piping)
over pump compressor to permit removal for
servicing (maintenance), consider headroom for
mobile crane

! Tr— R Tht
* P O W T L B T T
m,o ey Pel-DRr N L L

SPACE FOR STAUCTURAL STEEL 2-2% It

SPACE FOR DUCTING 2-3 h
i

mEEmEL,  SpPACE FOA ELECTRIC CONDUIT, wic. § 1 1t

m SPACE FOR PHPES 34 h
o® o i

SPACE FOR EQUIPMENT,
ACCESS & PERSONNEL oL

IR
&k
e
e = g
', -1
Y ore e
j?.
s T "‘ P T Y O T T TR TP P S
R - T e i e T R B o
s m % e, L= MR = ey - A &




Anrangementt:

« Centrifugal Pump arrangement:
— Suction: eccentric reducer are used in 2%,” line and larger




Annangement::

« Centrifugal Pump arrangement:
— Suction (socket weld)

VALVE OM STRAUNER V
1O PEREDORC
WL OwDOnely

SOCKET-WELDED PIPIN



Annangement::

« Centrifugal Pump arrangement:

— Suction arrangement

"PUMP WITH SIDE SUCTION

N

:d T WHNH

0o RLODs)CE R SHE
B30 i m
A W 1M



Anrangementt:

Don’t use globe valves at suction and
discharge for isolating pump

Route suction line as directly as possible
Don’t route piping over the pump, as this
interferes with maintenance

If pump positioned close to supply tanks
and are on separate foundations, avoid
rigid piping arrangement, for settle of tank
in course of time

Locate the pump as closely as practicable
to source of liquid to be pumped from
storage tank



Anrangementt:

Centrifugal Pump arrangement:

— Discharge: Concentric reducers are used in 2” line and
smaller




Anrangementt:

 Centrifugal Pump arrangement:
— Discharge (socket)




Anrangementt:

« Centrifugal Pump arrangement:
— Discharge (manifold)




Anrangementt:

 Provide %.” to '2” drain between ball valve
and check valve at discharge of pump to
drain

 Drain can be provided on above disk of
check valve




Anrangementt:

The outlet pipe for pump is chosen to be of
large bore than the discharge port in order to
reduce velocity and equipment pressure drop

Concentric reducers are used in 2” line and
smaller




Anrangementt:

« Each pump is usually provided with a
drain hub 4” to 6” positioned about 9”
in front of the pump

R DO TR

(TRt P PLY4 1
L

WACIND FOR BOLTS | ¥ 10T

N CONCAETE, ALLOW

[ENMBOLT CENTERLINE |



Anrangementt:

 Positive displacement Pump arrangement:

— Install PRV at discharge line before isolating
valve

— pump PDP don’t change velocity so, reducer at
discharge and suction not used

35@%5 X ey




Anrangementt:

 PDP have pulsation discharge, so used
standpipe (reservoir to damp vibration)




Anrangementt:

Compressor arrangement:

(2] SINGLE-STAGE COMPRESSOR




Anrangementt:

« Compressor arrangement

— suction

B M min,

AAIN COVER
& MCRAEEN




Anrangement::

« Compressor arrangement
discharge

' e
P BN (O OFF T 0P (5
—— ! 0F THE KRVEADERFOR =~ |
3 ' | LINES T0 PRESSES ( @ N
T
L I g

\Qﬁ THE 108 06 AR /
I-I.i.IHHF{H:IErLEEIHH.HT E

UAKE LD LMES. -

\x\

-

Pr
P | AR COMPRES 508
wearss
Py |" ‘h_ y
] e
}1 ' PITCH A HEALIERS, i}
DRAN E FEMARY & SECONRAY "l"---ll]"w.]l:ﬂ_' EPLRETOR
o WITH ALTTD DRAN
TOPRESS AURAYS CORE OFF THE
~ BOTTOM OF THE AR W

RM HEADER FOR THE DRI E {Eﬁ‘?
TOPRESS
T PRESS
ey TR e
' ~JoPhESS

x\\ : — GLOBE VALY
i -

FETER REGULATOR ASSY
WITH AL DN
CUFFLED WTH MATHKL)




Anrangementt:

 Turbine piping arrangement

CDL D oA TEN

4—(9—__'5“!
TO Ol PEYDWEATL A TAJ




Anrangementt:

Piping may have thru concrete floor as
walls, inform the civil and architectural to
avoid cutting exciting reinforcement

Don’t run piping under foundation

If there is no possibility of future road or
site development, lay piping such as

— Line to outside storage

— Loading and receiving facilities

At grade on pipe sleeper

Avoiding burying steam line that pocket,
due the difficulty to collecting condensate

Burying line (water, gas, drain) bellow the
frost line to avoid freezing water and
solutions, save the expense of tracing long
horizontal parts of the line



Anrangementt:

Vent all high point and drain all low point
on lines, place vent and drain valve to
permit easily drained or purged during
shutdown period (important for reducing
cost of winterizing)

Avoid pocketing lines. Arrange piping lines
to drain back into equipment or into lines
that can to be drained

Run piping beneath of platforms, rather
than over them.

If need removing equipment, cleaning line
provide

— Union

— Flanged

— Removable spool

— Cross instead elbows to permit removing solid



Anrangementt:

« Don’t obstruct access ways (doorways,
escape road, ...)
« Consider vertical clearance (don’t route

piping) over pump to permit removal for
servicing (maintenance), consider headroom

for mobile crane



Anrangementt:

 Nearly all valve will be line size, one
exception is control valve, which are

1einalhvs Ana Av fuara cizra cma"nr than lina

I

* THELE ANR,
FOA LEOMI
CARRYING
PASE VALY
THE CONTR
AN OF TH

FLUGGED,
e

T O O T IO
OF WL WwE wi T
P W Ml E T

Er-OEMEE ™ \

] ]
ALTERMATE Y BYPASS VALVE ‘ ALTERAMATY
FREDS 1 e I OUTLETS
] I

1SOUATIMG
YALWYE

("}* * TN
""b"'""" > ‘ - "
(2 -




Anrangementt:

 Provide isolating valve

— in all small lines branching from header, place valve in
horizontal rather than vertical run, so that lines can drain
when the valve are closed

— At all instrument point for removal of instrument




Anrangementt:

« Utility station
— Steam line NPS > 34, use globe valve
— Air and water > 1” | use gate valve
— Terminate with house connection

prs 0.12:

E VALVE

BE VALVE
OBE VALVE
SE COUPLING
E COUPLING




Anrangementt:

 Arrange valve so that support will not be on
removable =~~~

o L
L

 In critical application, use two pressure relive valve

gﬁ =

Z Z

Y

-



Anrangementt:

 Arelive valve that discharged to into a header
should be placed higher than the header in order to
drain into it

DISCHARGE
I—I FOR SAFETY
VALVE

TING VALVE




Anrangementt:

« Required space between pipes

[_A+INSU._| r.A__I
MIN.25 b MIN.ZD |
QENDTESDJ& T Sﬁﬁ
50 F 50 | T |
f i 7 ‘ ; |
1 N I ' |
, %—,5— = | |—
7 i ‘ = 7 | | %
TRENCH | | | 0 TRENCH 4 |1 !
WALL\”’ i Sy WALL 1 11 L =
" % i : !
H NI T
j | WINE
‘“’.k: C:i__)
| |
MItL.25
(NOTES) @, MIN.25




Pipe Work




Pipe: work

 Material work:
— Fabricate, test, certificate
— Test (spectrograph), marking

« Storing

— SS shall be separated from other steels and
without any contact to zinc material



Pipe: work

 Person who are engaged for
— Tack welding
— Welding
Shall be qualified according to ASME SEC. IX

— Pipe fitting

— Assembling

— Erection

— Control weld temperature

fully trained and have certificate (license, pass) of
employer



Pipe: work

e Cutting method:
— Shear
— Milling
— Planer
— Flame cutting
— Flame gouging
— Arc gouging



Pipe: work

« Cutting:
— In the case of thermal cutting

« Cutting surface shall be ground to remove any
edge and roughness (dross, scale, .. At HAZ)
and to be made flush and smooth

« Cutting slag stuck to the inside of the pipe shall
be completely removed

« After thermal cutting
— Machining for C.S, SS not require
— for other material required (3 mm of HAZ)
— In the abrasive disk case

 Abrasive disk for SS shall not be used for C.S or
vise verse

— Plasma jet cutting may be applied for SS, etc



FPipe work

End preparation:

— According to WPS

Thickness of Pipe

Type of End Shape of Groove
. —= 7
t=3 4 . t | S .
b -
37.5 :I:‘-.?./Sj_y '
t=22 A" \ Ve iy
t 4 . 3
I } | 4 a
- _ ry
1.6 +0.8
10+ 2.5
‘1> 22 Double-V | _ j
- - . t 1 oo
“Pigsa g
s




FPipe work

« Trimming:
— When having unequal wall thickness (the difference is

more than 3 mm for outer surface and/or 1. 5 mm in
Anner surface ®) -

Max. 30° 3Il} or Over
T\\ " b
l 7 % ) A y2tm 7
T NE
(c) |
In . case

ultrasonic

. _ / .
% E-tm'v \1'\| ! L ‘ ar. |

» - B Max. 30°
1.5 or . . _

fm: _reqi.lir'e'd minimum wall
“thickness of pipe. -




Pipe: work

 Trimming for making branch connection

— Shall be inserted at least as far as the inside
surface of pipe run

T~ T~
g7 |'_ e N 0O
- @ T B T N

g = Root gap per WPS - _
m= Thelesserof3.2mmor 5 Th



Pipe: work

 Alignment:

— When a pipe having a longitudinal seam is
used in a horizontal line, the pipe shall be laid
so that the longitudinal weld seam is not on
bottom or top of the pipe

IIIIIIIIIIIIIIIII FTETad 14

| = : _ =
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII L

L shall be three times the plpe thickness or over.

L, shall be five times the pipe thickness or over.



FPipe work

=

9 LI. - Llh
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. Welding




Pipe: work

- -
| T“

= = (TT1s — \

] ] mEEERENNEENENEEEEN

1 I R = D(MM)

| ] LT TP ITTT I T £

SIS | = | 1

H i ' H(MM)

DESCRIPTION MINIMUM DISTAN BETWEEN WELD TOES
OF WEDL TYPE (WHICHEVER GREATER)

A" 120" OR V/ (DT)™QR 5t(1)

8" 120" OR / (DT) OR S¢(1)

" 100MM OR 2t(3) N

"D 50MM OR 2t SN

"



FPipe work

To measure root opening use taper

gauge

Figure 43 — A Taper Gage



Pipe: work
 To measure internal misalignment of joint
use hi-low mismatch gauge

— T>19mm, 2.5 mm
— T<19mm, 1.6 mm

Figure 44 — Hi-Lo Mismatch Gage



FPipe work

Tolerance

Dlameter s NPS10 S NPS 36 < NPS 48 < NPS 80 < NPS 72
Dimansion A" %
‘Toleranceas (mm) 3.2 4.8 S8 8.4 7.2

Misalignment across any diameter at weld preparations
Misalignment acrass any diameter at flange faces

shall not exceed 0.25mm per 100mm diameter

PO iierances on Dend proties see Fipe

Fabrication lnstitute Standard ES-24

A

\

=

L

Mispignment across any diamelsr at weld preparations
shall not wecesd 2.4mm 10.8mm for GTAW/GMAW welds)

+1- 3.2mm mox. ol centroling

Rotation of flanges from indicated position
m meagured o3 shown - 1.6mm max.

o *
*||*

Bl

Misaligment acioss any diamater at Nango faces
shall not exceed 0.25mm per 100mm diameter

Oaram L e LT T i (L] 4P T2




Pipe: work

 cleaning:
— The bevel shall be fully clean so that there is no rust,
oil, grease, ... (50 mm from bevel edge)

« Solvent:
— Non-injurious to the material
— Halide free

— Material of wire brush shall be properly selected for
working CS and SS respectively

* lIron free
» Grinding wheel (or disk) shall be organic resin bond



Pipe: work

* Preheating:

— Shall be performed by propane prior to tack welding
and welding

— Valve shall be open during preheating, ...

— Where the ambient temperature is below 5C,
preheating temperature = 40 (except Cu-Ni, Ti)

Material Specification - Nominal wall | Preheat
) : thickness Temperature
L . T{mm) " {°C)
ASTM NPS '
AP 5L Gr,B t<25 Not required ™
A106 Gr.B : '
A333 Gr.6 ALL
A671 Gr.B65. CL22 '
AB72 Gr.B60. CL22 | t= 25. . 80 and above
_ ' )
A0 GLB _ t<25 Not required
A333 Gr.6 CALL S _
AB71 Gr. BE5CL22 | . tz25 80 and above
A312.TP. 316L | S
A358.Gr.316L.CL3 ALL Al Not required
ASTM B466 o
C70600 - ~ALL Al | . Not required
90-10CuNi : _
TITANIUM ALL NA NA




FPipe work

* Preheating:
— Extend 50 mm or 4T beyond each edge

A

L|
d

— Temperature measure by surface thermometer or
crayons

Figure 37 — Temperature Sensitive Crayon Figure 38 — Surface Contact Thermometers



Pipe: work

* Preheating:

— Preheat temperature shall be measured based on 2
minutes per 25 mm thickness



Pipe work

« Tack weld
— Use internal or external clamps before tack weld







Pipe: work

 Tack weld

— Ensure the contact surface of the clamps are made of
same base metal

— Before welding of the root, both ends of the root tack

weld bead shall be prepared with a grinder as shown

in the followina illustration
, finish into this
shape with grinder

shape .  before

— Type of tack weld
 Root

- Bridge (Bridge tack shall never be hammered,
removed by grinding or gas cutting)



Pipe: work

Welding:

WPS, PQR shall be approved
Welder shall be qualified according to ASME SEC. IX

All welding processes shall be protected from adverse
weather (use shelter)

All welding equipment shall be calibrated

When preheat is applied, welding shall not be
interrupted or stopped until 30% of the final weld has
been completed

Bolts hole:

« symmetrically from a vertical center line
« Symmetrically from plant north



FPipe work

 Welding:
— Consumable:
« Consumable manufacture shall be approved by third party
« Shall be close matching with base metal
« Control the storage, handling, conditioning

« Electrode:
— Low hydrogen electrode stored in oven and don’t re-dried more

than twice
CODE SMAW GTAWIGMAW/PAW SAW FCAW
=
Materials to be % 2 | & E ETXT-X,-XM
Welded g5 | 2|8 EBOYY® ERT0S-2,-3, 6
3 8 | F A FIXELXEMX gy E70C3, 6
E70YY™ i
=]
Titani_mn D
90-10 Cu-Ni c B E31aL-x¢" ER316L ER316L ® ES1BLTXX ™
36 L B ;
Carbon stesl | AP C ECu-Ni ERCUNI ERCUM m
' D m ERT2 m. ]




Pipe: work
 Welding:

— Consumable:
 Purge gas, shielding gas:
— Check Mixture tolerance, Purity, Dew point
— moisture <10 PPM

— Nitrogen not used for SS

— Before tack weld and root pass welding monitoring the oxygen
content < 5000 PPM

— Use purge gas for
» Thin wall tubing or piping T < 5.5 mm
— Root pass without backing, single sided for all weld metal



FPipe work

 Use following fitting format:

(1) ) ’ — = - - (2) . - —_— —_—

@ - N @

'3 - 5 ¢ Vent hole

3 - 5 ¢ Vent hole
: | &
v
. £

- . r . . .
;\S i I A i
0.5 Tr \y/ ' -
(5) Outlet
e Bra.ncﬁ.Pine Size _ . _
T - =1YNPS | =2 NPS *:  Specified as per WPS
=3 mm =6 mm ' '




FPipe work

 Use following fitting format:

— Perform at least 2 layer weld and end point of weld at
each layer shall change

(a) Slip-on B - ® Slip-on

1.4 T min,

1.4 T min.

1.4 T min.

Any weld metal into the bore of the pipe shall be removed by
. grinding or filing to make it flush with the ilmi_dé diameter.

{c) Socket Weld

- - —1— 14T min.
: 1.4 T
_LG_&Z_.. L_ - concentnca]ly set
Notes: 1. T thickness of pipe L - Fig. 5.8.4

t: thickness of flange hub

2. If 1.4 Tis larger than t,-t shall be taken.



FPipe work

e Post Weld Heat Treatment

ASTM Pipe Nominal | Temp | Holding Min Max Max
Material Size Wall (°C) | Period | Holding | Heatingrate | Cooling Rate
(NPS) | Thickness at Period (*Cih) (°C/H)
' " Temp. : Rh Rc
{h) -
APl 5L.Gr B : ‘Rh<220x25/T | Rc<280 x 25/T
A106,Gr B 593 2.5min N
AJ333 Gr.6 ALL | >1%mm to - per 80min | Max.220 °C/h | Max. 280 °C/h
A671 Gr.B65. CL22 : 540 mm
| AB72 Gr.B60. CL22 ' Min. 55 °Cth Min. 55 °C/h
A106 Gr,B ] :
A333GrB AlLL ALL 371 1 1 1 11
ABT1 GR. B65 CL22 - o :
D < NPS 4" « one thermocouple at 12 o'clock position

NPS 4" < D < NPS 12"

D = NPS 12"

« one thermocouple at 12 o'clock position and one

at 6 o'clock position

« four thermocouples equally spaced around

circumference -




Pine: wark
 Weld Test include:
— Tensile
— Bending
— Impacting
— Hardness



Pipe: work:: Tensile:

« Material is sectioned and edges rounded of
to prevent cracking. Punch marks are made
to see elongation.







Pipe work:: Bend]testt

« Shows physical condition of the weld and
Determine welds efficiency
— Tensile strength
— Ductility
— Fusion and penetration



Pine: work:: Bend/ testt
0
 Bend through 180

* the specimen should be a minimum of 30mm

wide

 The fulcrums diameter is 3x thickness of the
plate

 The bottom rollers have a distance of the

diameter of the former + 2.2 times the thickness
of the plate

 Upper and lower surfaces ground or filed flat
and edges rounded off.

* the tests should be one against the root -
another against the face ,and in some cases a
side bend.



Pipe work:: Bend|testt




Pipe: work:: Bend/test: face: bend)




Pipe work:: Impactt
« CHARPY AND IZOD:

— Gives the toughness and shock loading of the
material and weld at varying temperatures with a
notch such as under cut

— The measurement is the energy required to
break a specimen with a given notch

— 2mm depth at a 45 bevel or a “U” notch.



Pine: work:: Impactt: charpy




Pine: wark:: Impact:: chany

TUPP OR STRIKER




Pipe: work: Impact: 1zod)

\TEdeg

L.l __—-10 deg

Striking
height
22mm

Clamping dewvice



Pipe: work:: ftandhess tests

* This gives the metals ability to show
resistance to indentation which show it's
resistance to wear and abrasion.







ASMEB311 3

« ASME B31.3 provides requirements for:
Design
— Materials
— Fabrication
— Erection
— Inspection
— Testing

« process plants including
— Petroleum refineries
— Chemical plants
— Pharmaceutical plants
— Textile plants
— Paper plants
— Semiconductor
— plants
— Cryogenic plants



ASMIE- B3 3: Seope: off ASMIE- B3H.3

« ASME B31.3 applied to piping and piping
components of all fluid services:
— Raw, intermediate, and finished chemicals
— Petroleum products
— Gas, steam, air, and water
— Fluidized solids
— Refrigerants
— Cryogenic fluids



ASMIE: B3 .33 Scope: exclusions; specified)

v' The following are excluded from the scope of
ASME B31.3

v Piping system that design according to BPV and
other B31

v

This item not exclude vacuum system

v Tube, ... inside a fire heater
v Fire protection system (NFPA)
v Plumbing, sanitary sewer (AWWA)



ASMIE B31.3: Mateniall

v' The factors that affect piping material selection
are:

v’ Strength
v Yield & Tensile strength
v" Creep strength
v' Fatigue strength

v Corrosion resistance

v Material fracture toughness
v" Fabricability

v" Availability & cost



ASMIE B31.3: Mateniall: Stress; - Straim Diagram

S A B
A
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temperafure:

ASME B16.1 Flange Ratings - Gray lron

Pressure (psig)

600
—#— Class 125, NPS
1-12
500 = »
—m Class 125, NPS
14-24
400
— —Class 125, NPS
30-48
300 =
—%— Class 250, MPS
1-12
200
—— Class 250, NPS
14-24
100

100

—— Class 250, NP5
30-48

200 300 400 500
Temperature (F)




/ANDWHa UDDI-2D . WD If . WK TRHIMNI Y| DUINTD RS W ELR]

temperafure:

ASME B16.5 Flange Ratings - Carbon Steel

7000

6000 F—
— 5000
E" ——Class 150
2 == Class 300
S 4000 — —Class 600
5 —¢~ Class 900
§ 3000 == Class 1500
2 —8—Class 2500
O- 2000

1000

0
0 200 400 600 800 1000
Temperature (F)




/ANDWHa UDDI-2D . WD If . WK TRHIMNI Y| DUINTD RS W ELR]

temperafure:

Flange Ratings - Multiple Materials for Class 300

Pressure (psig)

800

700

=]
=
=

v

n
=
=

400

300

200

100

—ip— Carbon Stes|

7?

(B16.5)

/

-a— 316
Stainless

Steel (B16.5)

—A—Mickel Alloy

400 {B16.5)

=

200

400

—— Copper Alloy
B61 (B16.24)

—=¢— 60E61-TE
Alurmi rum
(B31.3)

600 800 1000 1200 1400

Temperature (F)




ASMIE B31. 3 Mateniall: creep

 Below about 750°F for a given stress, the
strain in most materials remains constant
with time. Above this temperature, even
with constant stress, the strain in the
material will increase with time. This
behavior is known as creep

ASME B16.5 Flange Ratings A

Tooo

6000 § .. / \
= 5000 ——Class 150
w =il Class 300
o
— 4000 — —Class 600
Q
E \ —&Class 900
il == Class 1500
o —8—Class 2500
0. 2000
e i
1000 - A A&,
0 MEERA S L — '
0 200 \/409 600 80O 1000
Temperature (F)




ASMIE B3H.3: Material: fatigue:

 The type of fatigue are:
— Static:

specimen breaks under a load that it
has previously withstood for a length of
time. Examples of static fatigue are: creep

fracture and stress corrosion cracking.

— Cyclic:
specimen breaks during a load cycle that it has
previously withstood several times.



ASVIE- B31.3:: Mateniall: Connaesiom resistance:

« Corrosion of materials involves
deterioration of the metal by chemical or
electrochemical attack and include:

— General or Uniform Corrosion:

Characterized by uniform metal loss over entire
surface of material. May be combined with
erosion if material is exposed to high-velocity
fluids, or moving fluids that contain abrasive
materials.

— Pitting Corrosion:

Form of localized metal loss randomly located
on material surface. Occurs most often in
stagnant areas or areas of low-flow velocity.



ASWIE B31.3: Mateniall: Carnnesiom nesistance:

— Galvanic Corrosion:

Occurs when two dissimilar metals contact each other
in corrosive electrolytic environment. The anodic metal
develops deep pits or grooves as a current flows from it

t t h t Rectifier or Other External
o e ca Source of Direct Current
Surface of Earth Surface of Earth
or Water or Water ‘\ _,_,1||I| ||_|
Insulated Wire to Allow :
Complete Circuit
The Cathode - A Pipe
Other Metal Structure
Being Protected -~
From Corrosion e ~
~ . S~ -
Electric Current Flowing /\ s S~
Through the Electrolyte RN -
Other Suitable Metal Which Has
a Naturally Higher Potential Than The Anode of Cast Iron or Other
the Metal Being Protected Suitable Material Which Will Best

Discharge the Impressed Current

a. Galvanic Anode System b. Impressed Current System

— Crevice Corrosion:

Localized corrosion similar to pitting. Occurs at
places such as gaskets, lap joints, and bolts,
where a crevice can exist.



ASVIE- B31.3:: Mateniall: Connesiom resistance:

— Concentration Cell Corrosion:

Occurs when different concentration of either
corrosive fluid or dissolved oxygen contacts

areas of same metal. Usually associated with
stagnant fluid.

— Graphitic Corrosion:

Occurs in cast iron exposed to salt water or
weak acids. Reduces iron in the cast iron and
leaves the graphite in place. Result is
extremely soft material with no metal loss.



ASMIE: B31.3: Material:: Materiall fracture: toughness;

« Itis the amount of energy necessary to
initiate and propagate a crack at a given
temperature.

The addition of manganese or nickel
improves fracture toughness.

Mostly of concern for carbon steels

Generally decreases as temperature

decreases

Factors affecting fracture toughness include:
« Chemical composition or alloying elements
 Heat treatment
* Grain size

The impact energy required to fracture a
material sample at a given temperature can be
measured by standard Charpy V-notch tests.



ASMIE: B31.3: Maternial:: Materiall fracture: toughness;

Striking
height
22nmm

Clamping device



ASMIE B31.3: Mateniall: Costf

CPVC, Sch 80

Carbon Steel, Sch 40
Stainless Steel, 304, Sch 105
Stainless Steel, 316, Sch 108
Aluminum, 6061 Ta, Sch 40
Fiberglass - Vinyl Ester
Folypropylene Lined Steel
Fluoropolymer Lined Steel
Alloy 20, Sch 103

Alloy 400, Sch 103

Alloy C276, Sch 10
Arconium, Sch 10

Relative Installed Cost - NPS 4 Complex System

10



ASMIE B31.3: Matenial: Moedes: of failuress

« FAILURE BY GERNRAL YIELDING: Failure is
due to excessive plastic deformation.

— Yielding at Sub Elevated temperature: Body
undergoes plastic deformation under slip action of
grains.

— Yielding at Elevated temperature: After slippage,
material re-crystallizes and hence yielding
continues without increasing load. This
phenomenon is known as creep.

« FAILURE BY FRACTURE: Body fails without
undergoing yielding.

— Birittle fracture: Occurs in brittle materials.

— Fatigue: Due to cyclic loading initially a small crack
is developed which grows after each cycle and
results in sudden failure.



NIV LOAD [\, IWEARZ [1C] . TWNAIRZOS W T TN \Z0s . LA LLIND

Defonmatiom




ASVIE- B31.3: Matenial: Modes; of failunes:: Brittle:
Fnactune:




ASMIE: B33 B33 Fluidi Senvice: Defimitions:
« Category D
« Category M
 High Pressure
* Normal



ASMIE: B31.3: B3N 3 FHuid Senvice: Definitionss

« Category D:

— The fluid handled is nonflammable, nontoxic
and not damaging to human tissue. The
design pressure does not exceed 150 psig
(1035 kPa). The design temperature is greater
than -20°F (-29°C) and does not exceed 366
°F (186°C).

— Often characterized as “utility”



ASMIE: B31.3: B33 FHuid Senvice: Definitionss

« Category M:

— A fluid service in which the potential for
personnel exposure is judged to be
significant and in which a single exposure
to a very small quantity of a toxic fluid,
caused by leakage, can produce serious
irreversible harm to persons upon
breathing or on bodily contact, even when
prompt restorative measures are taken.

— Often characterized as “lethal”



ASMIE: B31.3: B3N 3 FHuid Senvice: Definitionss

 High Pressure:

— A service for which the owner specifies
the use of Chapter IX [of B31.3] for piping
design and construction... considered to

be in excess of Class 2500 (PN 420).
Characterized as “high pressure”

 Normal: Everything else.
— Often characterized as “process”



ASMIE: B31.3: B33 Defimitions;

Normal operating conditions:

Are those expected to occur during
normal operation, excluding failure of any
operating device, operator error, and the
occasional, short-term variations stated
in the applicable code.

Design conditions:

Are those which govern the design and
selection of piping components, and are
based on the most severe conditions
expected to occur Iin service.



ASMIE: B31.3: B33 Defimitions;

« Loading classification

— Primary loads: These can be divided into two categories
based on the duration of loading.
« Sustained loads: These loads are expected to be present
through out the plant operation. e.g.
— internal & external pressure
— weight of system (piping material and operating pressure).

 Occasional loads: These loads are present at infrequent
intervals during plant operation. e.g.

— Wind, ice and snow load
— seismic load

— Dynamic load (pressure surge, water hammer, energy release
by pressure relief valve, ...

— Hydrostatic leak test load
— Wheel load (traffic load)



ASMIE: B31.3: B33 Defimitions;

— Expansion loads: These are loads due to
displacements of piping. e.g.
« thermal expansion:

— are created when the free expansion and
contraction of the piping is prevented at its end
points by connected equipment, or prevented at
intermediate points by supports and/or restraints
that are installed. pipe thermal loads can be from
the thermal expansion of equipment at pipe-to-
equipment nozzle attachment points, causing
displacements in the piping system.

 seismic anchor movements
* building settlement.



ASMIE: B31.3: B33 Defimitions:: nesultt

* Principal pipe load types
— Sustained loads

« Act on system all or most of time
« Consist of pressure and total weight load

— Occasional loads
« Act for short portion of operating time
« Seismic and/or dynamic loading

— Thermal expansion loads
« Caused by thermal displacements
* Result from restrained movement



ASMIE B3 3 B3N 3 Definitionss: Stress: Categorizatiom

Primary Stresses: These are developed by the imposed
loading and are necessary to satisfy the equilibrium
between external and internal forces and moments of
the piping system. Primary stresses are not self-limiting.

— Direct
— Shear
— Bending

Secondary stresses: These are developed by the
constraint of displacements of a structure. These
displacements can be caused either by thermal
expansion or by outwardly imposed restraint and
anchor point movements. Secondary stresses are self-
limiting.

— Act across pipe wall thickness

— Cause local yielding and minor distortions

— Not a source of direct failure



ASMIE B31.3: B33 Definitionss: Stress Categorizatiom

Peak stresses: Unlike loading condition
of secondary stress which cause
distortion, peak stresses cause no
significant distortion. Peak stresses are
responsible for causing fatigue failure.

More localized

Rapidly decrease within short distance of
origin

Occur where stress concentrations and
fatigue failure might occur

Significance equivalent to secondary
stresses

Do not cause significant distortion



ASMIE B33
Requined Walll Thickness: forr Intennal| Pressune: off
Straightt Pipe:
PD o
2 (SE + PY) " 0.875

— t = Required thickness for internal pressure,
in.

— P = Internal design pressure, psig

— S = Allowable stress in tension, psi
— E = Longitudinal-joint quality factor
— Y = Wall thickness correction factor

— tm = Total minimum required wall thickness,
in.

— tnom = Minimum required nominal pipe wall
thickness, in.



ASVIE B31.3: Allowahle Stresses

* Function of
— Material properties
— Temperature
— Safety factors

Basic Allowable Stress 5, ksi. At Metal Temperature, °F.

Spec. No/Grade

Material 100 200 300 400 500 &0O YO0 BOO 900 10O 1100 1200 1300 1400
Carbon Steel Aldé B 200 200 200 200 189 173 165 108 | &35 23 1.0
C - Mo A33F R 123 183 175 169 163 137 151 1335|127 4 24
1% - 4o A33F Pl 200 187 180 175 172 167 156 150 128 63 28 12
18Cr - EM1 pipe A312 TP304 200 200 200 1B7 173 164 160 152 146 138 | 97 &0 3723
16CT - 12M1-20o A312 TP316 200 200 200 193 179 170 183 139 155 1533 (124 74 41 23

pipe



ASMIE- B31.3;: Wiall/ thickmess: connectiom factarn

Spec.  Class [or Type Description E;

Carbon Steel

APL A Seamless pips 1.00
5L A Eleciric resistance welded pips 0.85
Electric fusion welded pipe, doukls butt, straight or 0.95

spiral seam
Furnace but weldad

AS3 Type 5 Seamless pips 1.00
Type E Electric resistance welded pips 0.85
Type F Furnace butt welded pipe 0.&0
A 106 A Seamlesc pipe 1.00

Low and Intermediate Alloy Steel

A 333 A Seamless pips 1.00
Electric resistance welded pips 0.85
A 3355 - Seamless pips 1.00

Stainleas Steel

A 512 - Seamless pipe 1.00
Eleciric fusion welded pipe, doukls uit seam 0.85

Electric fusion welded pipe, single butt seam 0.80

A 558 1,3 4 Electric fusion welded pipe, 1008 radicsraphed 1.00
5 Electric fusion welded pipe, spot radiographed 0.90

2 Electric fusion welded pipe, doukls butt seam 0.85

Nickel and Nickel Alloy
B 161 - Seamless pipe and tube 1.00
B 514 - Welded pipe 0.80

B 675 A Welded pips 0.50



ASMIE B33 Wialll thickness cormectiom facter

Temperature, °F
Materials 900 & lower | 950 1000 1050 1100 1150 & up
Ferritic 04 0.5 0.7 0.7 07 0.7
Steels
Austenitic 04 04 04 04 035 0.7
Steels
Other 04 04 04 04 04 04
Ductile
Metals
Cast iron 0.0




ASMIE- B31.3: Desigm temperature:

 Uninsulated component:
— T <150F:

* the metal design temperature of the pipe and component
taken as the fluid temperature unless solar radiation or
other effects result in higher temperature

— T>150F
« pipe =0.95 FT (Fluid Temperature)
 Flange=09 FT
« Lapjoint=0.85FT
« Bolt=0.8 FT

 Externally Insulated:
— Metal design temperature = FT

9 -

Heating Fluid

L

Process

="

=

T

"§Jacket-8ize Flange

— Where piping is heated or cooled by heat tracing or
jacketing, the effect shall be included in the determination

of the metal design temperature.

* Internally insulated:
— Require heat transfer calculation



« The design pressure of a piping system is the
pressure at the most severe condition of
coincident internal or external pressure and
temperature expected during service. unless all of
the following criteria are met.

— The piping system have no pressure containing
components of cast iron or other non ductile metal.

— Nominal pressure stresses shall not exceed the yield
strength, Sy data in [ASME] BPV Code, Section Il, Part D,

Table Y-1).

— The total number of pressure-temperature variations
shall not exceed 1000 during the life of the piping
system.

— Increased pressure shall not exceed the test pressure



— Occasional variations above design conditions shall
remain within one of the following limits for pressure
design.

» Subject to the owner's approval, it is permissible to
exceed the pressure rating or the allowable stress for
pressure design at the temperature of the increased
condition by not more than:

— 33% for no more than 10 hour at any one time and no more
than 100 hour per year; or

— 20% for no more than 50 hour at any one time and no more
than 500 hour per year.

* When the variation is self-limiting (e.g., due to a
pressure relieving event), 20% for no more than 50 hour
at any one time and no more than 500 hour per year.



ASMIE B31. 3 [Desigm pressurne:

— The combined effects of the sustained and
cyclic variations shall have been evaluated.

— Temperature variations below the minimum
temperature shown in Appendix A [of ASME
B31.3] are not permitted.

— The application of pressures exceeding
pressure-temperature ratings of valves may
cause loss of seat tightness or difficulty of
operation. The differential pressure on the
valve closure element should not exceed the
maximum differential pressure rating
established by the valve manufacturer.



ASMIE B31.3: Load!: Weightt

 For buried piping, dead weight is not a
factor. However, a sustained load that is
analyzed is the load from the earth above
the buried piping. The earth load on rigid
piping may be calculated using the
follo r . wH

= 1

where:
Fz = earth load. kPa (psi)
o= soil weight, ke/m® (Ib/f): typically 1.922 kg/m’
(120 Ib/f)
H = height of cover. m (fi)
a = conversion factor, 102 kg/m*kPa (144
Ib/ft/psi).



ASMIE B31.3: Load)

. Wheel load

_CRPF

" h D
F,; = wheel load, kPa (ps1)
C = surface load factor, see AWWA C150, Table
10.6M/10.6
F. = reduction factor for a AASHTO H20 truck on an
unpaved or flexible paved road. see AWWA C150.
Table 1040104
P = wheel weight, kg (Ib); typically 7.257 kg
(16.000 Ib)
F = impact factor; typically 1.5
b = conversion factor, 0.031 kg/'m/kPa (12 1b/ft/psi1)
D, = pipe outside diameter, mm ().




ASMIE B31.3: Load)

« Wind load:

— Wind load can cause other loads, such as
vibratory loads, due to reaction from a
deflection caused by the wind. The design

wind speed is determined from ASCE 7
Fo = Gy Ve Cp D,
where:
F = design wind load per projected pipe length,
N/m (1b/ft)
WV = design wind speed. m/s (miles/hr)
Cp, = drag coefficient, dimension less
D, = pipe (and msulatnon) outside diameter., mm (1n)
Cyn = constant, 2.543 x 10 (N/m)/[mm(m/s)] (2.13

L]

x 10™* (Ib/ft)/Tin(mile/hr)]).

R, = Cy, V. D,

where:
R, = Reynolds Number
Vy = design wind speed, m/'s (nmules/hr)
D, = pipe (and msulaton) outside diameter, mm (1n)
Cy, = constant, 6.87 s/mm-m (780 hr/in-mule).



ASMIE B31.3: Load)

« Snow load (ANSI A58.1)

— Assuming that snow laying on a pipe will take
the approximate shape of an equilateral

triangle with the base equal to the pipe
diameter.

— For most heavy snow climates, a minimum
snow load of 1.2 kpa (25 psf) is used in the
desig W, =% nD,S§,

where:

W = design snow load acting on the piping, N/m
(1b/ft)

D, = pipe (and msulation) outside diameter, mm (in)
S. = snow load. Pa (Ib/fi)

n = conversion factor. 10~ m/mm (0.083 fi/in).



ASMIE B31.3: Load)

e Jce load:

— Unless local or regional data suggests
assumption of 50 to 75 mm (2 to 3 in)
maximum ice accumulation to calculate an
ice loading

W,=nn, S;t,( D, +1)

where:
Wi = design 1ce load. N/m (lbs/ft)
S, = specific weight of ice, 8820 N/m’ (56.1 lbs/f)
t; = thickness of ice, mm (1n)
D, = pipe (and msulanon) outside diameter, mum (1n)
n; = conversion factor, 10° nf /mnt (6.9 x 10
fi'/in”).



