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1. GENERAL
1.1.  Scope

These instructions apply to pipelines in chemical and petrochemical plants equipment,
machines and accessory such as strainer & safety valve. Included are instrument
tube, instrument leads, instrument gauge & transmitter, plastic or ceramic pipelines
and pipelines which are subject to special regulations.

Necessary working Documents

The following form the basis for the working documents ~ Piping and Instrument
Diagram sheet with the following contents:

a

Numbered pipelines, diameters, pipe classes, type and thickness of insulation,
design pressures and temperatures.

b

Equipment specifications.
c) Machine drawings (dimensioned).

d

Plot plans (stating which areas are to be kept clear).

€

General specifications for foundations.
f)  General specifications for structural steel.

General specifications for insulation and painting.

Q

h) Piping manual with following contents: Pipe classes, overall lengths of valves,
measurement ranges, minimum spacing of pipelines, etc

i) Area classification plan (site limits)
j)  Layout of cable routes
Drawing Concept

It is recommended that the same scale be used for the piping study and for the
construction model, if any. Apart from the fact that all details shall be drawn to scale,
there are no further specifications as far as size of paper or extent of description are
concerned. The diagrammatical representation of all main pipelines, platforms,
ladders, equipment, machines and “bottle necks” is important. Bottle necks are e.g.
pipelines near concrete constructions, valve spindles near emergency exits,
accessibility of spades and safety valves, etc. Each piping study must have a heading
containing job number, site area, name of system under study, scale and name of
designer.
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1.4.  General Points Concerning Piping Layout

All pipeline runs should be as short as possible and have as minimum of turns as
possible. The following points to be concerned :

a) Easy assembly and dismantling of piping and equipment, e.g. E-motor.

b) Easy accessibility for operation and maintenance of the plant. Sufficient support
and guiding for the pipeline, so that vessels, exchangers, columns, and machine
nozzles are protected from too much stress. The stresses on the pipelines shall
remain within the permitted limits and vibration shall be minimised.

c) Sufficient flexibility of the pipelines in all temperatures and the taking into
consideration of the movements at the distribution points on the equipment, e.g.
at the connections on steam turbines, high columns, etc.

d) The permitted limits for the forces and moments at the distribution points on the
machines are to be adhered to as well as on the equipment if limits are applied
hereto. The following assumptions are to be made.

e) Machines and equipment nozzles are to be considered as inflexible fixed points,

deflection of the equipment nozzles caused by thermal expansion must be
considered.

f)  For larger diameters and temperature differentials the flexibility of the equipment
nozzle shall be calculated and entered in the stress calculations.

When planning the run of the pipeline the following sequence shall be adhered to:
1) The linear connection of two end points in the major axis, the direct linear
connection is only possible in a few cases, e.g. large pipelines which are

connected to smaller adjustable equipment such as re-boilers on columns.

2

L-shaped piping laying

As compensation for the thermal expansion or contraction the pipelines will be
laid in L-form. The shorter arm must be long enough so that the stress resulting
from the distortion is within the allowed stress limits of the respective pipe
materials (taking into consideration the stress through internal pressure).

3

Compensators

The installation of compensators (e.g. bellows, etc.) in pipelines carrying
hydrocarbons is fundamentally forbidden. In particular cases, exceptions are
possible, but the approval of the customer must be obtained.

Pockets in pipelines are to be voided where possible. If not possible, drains and
vents must be incorporated.
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Pipe Diameter Trunnion Diameters

1-1/2" Same diameter as pipe

2to 12" One commonly available diameter smaller than pipe
14" to 24” Two commonly available smaller than pipe

Above 24" CONTRACTOR Stress Engineer to advise

Requirement of reinforcing pad shall be determined by CONTRACTOR stress
engineer.

For pipes require PWHT, attachments required for supporting purposed shall be
indicated on the piping isometric drawings and welding shall be performed in
workshop before PWHT.

All bolts for pipe support shall be hot dipped galvanized in accordance with ASTM
A153. All bolts shall be supplied complete with nut, lock nut and 2 plain washers.

To protect corrosion under pipe support, when design pipe supports avoid the used
of Saddle/Clamped clamps wherever possible. If clamped support are use where
corrosion may be expected, to avoid water trap and easy to inspection and
maintenance the PTFE plate, or other approved material, or other protection method
such as I|-rod (Fig below) or put 20 mm diameter round bar on top of pipe support
(refer to ShellDEP 31.38.01.29) should apply between clamp support and the pipe,
the synthetic rubber is not allowed.
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1.5 Distance between Pipelines and between Pipe, Concrete and Steel Constructions

The minimum distance is generally 50mm. When deciding the spacing of the pipes,
the thermal expansion and contraction must be considered.

2.0 CRITERIA FOR EXECUTION OF FLEXIBILITY CALCULATIONS

The criteria for execution of flexibility calculations shall be referred to ES-50.08 Pipe
Stress Analysis.

3.0 PIPE SUPPORTS

Al pipe line, which are running on supports, shall be supported with steel shoes and
reinforcement pads. Piping shall be suitably support to prevent sagging, mechanical
stress vibrations and consequent fatigue, while allowing for thermal and structural
movement.

Large piping, 350 mm. (14 in.) and over, Piping which is equal or larger than 350
mm.(14 inch) and have thin wall shall be supported using adequate methods, to
reduce local stresses at the supporting point.

Piping at valves and mechanical equipment, such as pumps and strainer, requiring
periodical maintenance shall be supported so that the valves and equipment can be
removed with a minimum requirement of installing temporary pipe supports.

Variable support spring hangers shall be provided as required to support piping which
undergoes significant vertical deflection. In cases where the movement is very large,
or the limitations of reactions and stresses are very severe, constant effort support
spring hangers shall be used.

All branch connection 12" and smaller which continue with routed pipe work (included
vent and drain connections), shall have bi-directional gusset. The gusset is not
required if connections are made of integrally reinforced extended body valve.

Standard drawing for pipe support in attachments #1 shall be applied. Standard
supports may be used for pipe sizes above the limits stated only if a design check has
first been carried out by CONTRACTOR .The addition of the larger pipe size written
after the support type thus, PS-16(14"0/D), shall be taken as an indication that the
CONTRACTOR has carried out this check.

Standard support may be specified from larger or smaller sections then those list in
the standards provided a design check has first been carried out by CONTRACTOR.
The addition of the different steel section shall be written after the support type thus
PS-3A (150X150X31.5UC )

Pipe Trunnions and dummy legs shall be made from pipes of the same material type
as the parent pipe, pipe schedule or pipe wall thickness also same as the parent pipe
unless noted otherwise. Trunnions size shall be in accordance with the following
except where advises different:
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To prevent galvanic corrosion, carbon steel clamps on pipe other material shall be
separated from the pipe by using layer of synthetic rubber, glass fiber paper tape or
other insulating material between the clamps and pipe.

Sliding supports, to reduce the friction forces of sliding supports, low fiction element
such as PTFE sliding plate shall provide.
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4.0 VALVE LOCATIONS

4.1 General

Piping lay out shall ensure that valves can be operated from either:

1) the floor )

2) Permanently installed platforms* )

3) contractor provided mobile platforms ) see also Para 9
4) temporary platforms )

5) permanently installed ladders )

Notes

An extra platform can often be avoided by use of a spindle extension.

When positioning check and shut-off valves, the sequence must be so that at shut-
down, the check valve can be removed or disassembled.

Layout of valves for general and specific conditions is described in section 4.2, 4.3
and 4.4 .

4.2 Spindle Position
Spindle position horizontal or vertical with the hand-wheel pointing upwards. In the
case of gate valves with a split wedge, jamming is fairly well excluded when the wedge
is arranged suspended.
In all cases: Cold valves for fluid gases, (used under —50°C) must be arranged with
the spindles directed upwards (a spindle position of at least a 15° angle above the
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which carry solids which can be deposited and eventually cause blockage (as coke
out of quench oil), the following should be considered, with regard to the valve layout
and spindle position:

a) Branch lines pointing downwards or side wards are to be avoided or kept very
short, if they are not always being used.

Main pipe
Wrong not so good better

- Branch of line, which carries very dirty medium.

b) Shut-off valves in a vertical pipeline are disadvantageous as the deposits would
completely cover the wedge (applies only when large quantities of dirt can come

from above).
Sedimen\

Sedimen:::

c) In case of cracked gas gate valve after transfer heat exchanger purging facilities
for the valve seats are to be incorporated for spindles in a vertical position.

R

H Purging nozzles

Purging
L~ medlurr.1
(e.g. quench oil
;3 4 Z 3
T T <

Deposits prevent the valves from closing tightly unless removed.
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horizontal). These cold valves have insulated mountings. The valves must not be in
an inverted position so that an insulating layer of gas forms in the stuffing box. See
diagram.

Valves for Cold Fluid Gases

a) correct b) incorrect

4.21

Gas pocket

Seal Liquid
Insulation

Ice build-up

Spindle position
correct

15 degree
incorrect

Exceptions are the block valves on the safety valves, which can be installed in cold
areas for fluid gas without insulated mountings. As it is assumed that the safety valves
are leak-proof, icing is not expected.

Valve Layout

In general valves can be installed in horizontal and vertical pipelines, but with certain
mediums particular aspects have to be taken into consideration. With flow mediums
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4.3

d) Layout of Check Valves : Check valves are not to be installed in line which have
vertical (or sloping) down wards flow.

e) Wherever possible, valve size greater than 6” shall be located in horizontal
position for ease of installation.

Valve Operational Position

The best operation height is between 1,000 mm. and 1,350 mm above the level of
operation. Hand-wheels at eye-level as well as at knee-level are to be avoided where
possible because of the danger of injury. The lateral distance between the edge of the
platform and the hand-wheel outside a platform shall be a minimum of 300 mm and a
maximum of 600mm. 450mm is recommended. Chain drives shall only be installed in
exceptional cases, chain shall clear operating level by 1,000 mm.

The operation position relates only to the valves which have to be operated during the
running of the plant.

277300
29/52



DESIGN

INSTRUCTION FOR ES-50.01
PIPING PTT PUBLIC CO., LTD PAGE: 11 OF 59
ARRANGEMENT ENGINEERING STANDARD REV: D4
DESIGN

INSTRUCTION FOR ES-50.01
PIPING PTT PUBLIC CO., LTD PAGE: 13 OF 59
ARRANGEMENT ENGINEERING STANDARD REV: D4

4.4  Safety Relief Valves shall be provided as Follows

a

b

c)

d

e

9

h

The installation of Safety valve shall comply with AP1520 latest revision.

Safety relief valves, which are not connected to flare or other disposal systems
and discharge to atmosphere, shall have the pipe extending at least 3,000mm
above any platform or working area within a 7,500 mm radius of the point of
discharge. A 10mm minimum weep-hole shall be provided at the low point of the
discharge piping when discharging to atmosphere. Drain piping shall be provided
in discharge piping when necessary.

Safety relief valves design shall minimise the length of piping between the
protected line or equipment, the valve inlet and the flare header. EN ISO 4126
recommends that the pressure drop be kept below 3% of the set pressure when
discharging. The inlet pipe work must be at least the same size as the safety valve
inlet connection

Safety relief valves, which are connected to flare, The horizontal pipework should
have downward gradient at least 1 in 100 away from valve outlet to the flare
header. The outlet pipe work should be maintain below 10% of set pressure.

Safety relief valves on boiler installations shall not have a block valve between
the boiler and the safety valve.

When possible safety relief valves are to be made accessible for lifting using a
20-ton telescopic crane.

Check valves shall not be installed in pressure relief device inlet or outlet lines
since these devices are normally closed and the check valve can become stuck
in the closed position causing an obstruction in the pressure relief device path.

Incorrect , check valve is not allow at inlet and outlet relief valve

The safety valves should provide isolation valves both inlet and outlet valve for
online maintenance purpose. When gate valves are used for safety relief valve
inlet and outlet Isolation valves, they shall be installed with stems oriented
horizontally or, if this is not feasible, the stem shall be oriented downward to a
maximum of 45°, from the horizontal to keep the gate from falling off and blocking
the flow.
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4.5.

Typical Safety valve Inlet/outlet isolation valve installation

Manifold discharge system must be sized so that in the worst case (i.e when all
manifold valves are discharge), the pipe work is large enough to cope without
generating unacceptable level of back pressure. The volume of the manifold
should ideally be increase as each valve outlet enters it, and these connection
should enter the manifold at an angle of no greater than 45 degree to the direction
flow.

A typical manifold discharge system

Control valve installation

a)

b)

c)

Globe control valves shall be installed with their diaphragm actuator stem in the
vertical position, with sufficient clearance above the actuator and under the
bottom flange to allow the control valve to dismantle without removing the valve
body from the pipe.

There shall be sufficient clearance to lift and remove the valve. Control valves
shall be located so that they are accessible for hoisting equipment or 20 tons
mobile crane where needed.

If required for operational reasons, control valves shall be provided with block
valves and a bypass valve, except that a bypass valve shall not be provided in
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safety shut-off or depressurizing service or in applications where solids
suspended in the stream may collect and block the bypass valve.

d) The block valves at each side of the control valve shall be of the straight-through
type and should be the same size as the control valve, except in the following
situations where the block valves should be the same size as the
upstream/downstream piping

1) if the additional strength of the larger pipe size is required for proper
supporting;

2) if the size of the upstream/downstream process piping is DN 50 or
smaller (NPS 2 Or smaller).

e) The bypass valve shall have a nominal capacity factor at least equal to, but not

more than twice, the capacity factor of the control valve. The bypass valve shall
be capable of proper throttling. For critical applications, the bypass valve shall be
of the same type as the control valve, but with hand wheel operation only.

Provisions shall be made for draining and/or depressurizing the control valve manifold.
At least one drain valve shall be provided just upstream or downstream of the control
valve, depending of the physical lay-out. Shut-off valves shall have a drain valve on
the downstream side so that the shut-off valve can be leak-tested. More extensive
provisions may be required in corrosive or very toxic service.
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4.6 Equalizing of pressure around valves

Quick opening of a large valve holding high pressure may cause a significant shock
wave travelling true the pipe at sonic speed causing damage to internals, flanged
connections bellows etc. Since controlled opening (crack a valve open) is easier with
a small valve than with a big valve, large valves should be provide with a small by-
pass in order to allow controlled equalizing of the high pressure. As a guide line a DN
50 (NPS 2) by pass should be provided when the run pipe is larger than DN 150 (NPS
6) and the pressure difference is larger 15 Bar (218 psi). A bypass is not necessary in
case a control valve is installed downstream that can be opened gradually after
opening of the block valve. The decision to install an equalizing by-pass is a part of
the process design.

5.0 LAYOUT OF INSTRUMENT CONNECTIONS AND MEASURING DEVICES
5.1 Level Gauges, Magnetic Level Indicators
5.1.1 General

Conventional level gauges are relatively weak and vulnerable. For equipment
containing hydrocarbons or very toxic fluids, the possibility shall be considered early
in the design stage of eliminating level gauges where they are not essential for the
safe operation of the facilities. If level gauges are essential in these services, the
installation of blow-out preventers (excess flow valves) on the isolating valves
between the equipment and the level gauge should be considered. Blow-out
preventers are more likely to remain effective when applied in clean product service.
Where level gauges are essential but blow-out preventers are not used on isolation
valves in clean product service or in case the product is of fouling service, high
integrity level indicators of the magnetic type shall be installed. Alternatively, multiple
level transmitters (where one transmitter provides a local reading) may be fitted.

5.1.2 Level gauge types

5.1.2.1 Magnetic-type level gauges
Magnetic-type level gauges have high integrity due to their enclosed construction.
Long magnetic-type level gauges are available which eliminate the need for multiple
level gauges.
Magnetic-type level gauges shall be of the magnetic-coupled level indicator type.
Each level gauge shall have a DN 20 (NPS %) flanged vent and drain connection,

each with a cap or blind.

The following points shall be taken into account if magnetic type level gauges are
applied:

a) if a stainless steel flange is fitted into a carbon steel system, the flange shall
have a suitable rating (the mechanical strength of stainless steel is lower);
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b) the specific gravity of the fluid to be measured shall be specified by the
Principal;

c) pressurized floats shall not be used;
d) flanged vent and drain connections shall be provided;

e) floats shall be bottom-inserted (top-mounted floats can become damaged or
stick in the bottom);

f) a bottom float stop (e.g. a spring) shall be provided;

g) bottom housings shall not be conical (to prevent the float from sticking);
h) level gauges shall be shipped without the floats installed;

i) floats shall be installed after hydrostatic pressure testing;

j)  the housing shall be designed so that no moisture or dirt can enter (e.qg. filled
with inert gas and hermetically sealed);

k) the level gauge shall be located so that there is sufficient space for
maintenance.

5.1.2.2 Plate-type level gauge

Plate-type level gauges shall be restricted to ASME rating classes 150, 300 and 600
and the design temperature shall not exceed 265 °C (510 °F). Reflex-type level
gauges without lighting shall be used wherever possible. Through-vision type level
gauges with lighting shall only be used for adhesive liquids which give unclear
readings on reflex-type level gauges (i.e. where a liquid film remains after the level
has dropped).

5.1.2.3 Wall-type gauge glass
Wall-type gauge glasses may be used only up to a design pressure of 41 bar (ga)
[595 psig] and a design temperature of 300 °C (570 °F). Transperant type gauge glass
shall be used for indicating the interface between two liquids. Reflective type gauge
glass shall be used for indicating the interface between clear (non fouling liquid) liquid
and gas / vapour. Transparent glass shall be used for indicating the interface between
fouling liquid and gas or vapour.

5.1.3 Installation of level gauges

5.1.3.1 General

The span of a level gauge shall cover the required operating range
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If the required level range is too large for a single gauge, multiple level gauges shall
be used, with the connection nozzles staggered for a visible overlap of at least 25 mm
(1in).

If the visible level range in a gauge is continued in a second (staggered) level gauge,
or the level is used to check another level instrument, both levels shall be readable
from the same location.

The pressure and temperature rating of the level gauge shall be same as the pressure
and temperature rating of the vessel.

To ensure clear visual access for the operator, level gauges shall not be placed behind
pipes or other obstacles. The level gauge shall be positioned so that it can be read
from ground level, platforms or ladders.

the level gauge shall be less than 1 m (40 in) away from where the operator is
standing.

Example

Operable/readable from the platform

Location A (example page 13)

Operable/readable
from the
ladder

Location B (example page 13)

Drain valves on level gauges shall be accessible.
5.1.3.2 Connections

Flange pairs of level gauges shall be aligned within the tolerances specified in ASME
Section VIII Div 1., as applicable.
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Head line
/lnstall transmitter box at
handrail height
T _Install pressure measuring
points below transmitter
Platform Highest pressure

measuring point on

5.4 Temperature Measurement
Access according to Point 9.2.

The minimum pipe size for thermowell protection sleeve installation is 80 mm NB.
Piping smaller than 80 mm NB. Shall be locally increased up to 80 mm NB.

5.5 Flow Measurement
5.5.1 Position of orifice runs for installation of Orifice Assemblies

Orifice runs shall be installed horizontally. In certain cases a vertical installation is
permitted. The table below gives a general picture of the possibilities.
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Level gauges SHALL [PS] be connected with block valves between them and the
equipment.

If there are more than two pairs of level gauge connections, one or more stand pipes
shall be used. Stand pipes SHALL [PS] satisfy the specifications of the relevant piping
class. The minimum diameter of a stand pipe shall be DN 80 (NPS 3) and the
equipment connections shall be DN 50 (NPS 2). The block valves shall be fitted in
either of the following configurations:

1) between the level gauges and the stand pipe;

2) between the stand pipe and the equipment.
Loads on equipment nozzles, caused by the weight and/or thermal expansion of stand
pipes with level gauges or by magnetic type level gauges, shall be checked. To check
the thermal expansion forces it shall be assumed that the equipment is at design
temperature and the stand pipe or magnetic type level gauge is at ambient
temperature.

5.2  Level Controllers

Level controllers must be operable and adjustable from the floor or platform. The

regulator shall not be higher than 1,800 mm above the position of the operator.

- Alternative positions
Normal position P

vessel
vessel

~450 =175

5.3  Measurement of Differential Pressure on Columns

The positions for pressure measuring on columns shall be in accordance with ES-
60.01 Instrumentation General Specification. The position of the pressure points in
the head line are to be chosen by the pipeline designer so that the power line can be
laid up towards to the transmitter box.
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Fluid Characteristics Status in differential | Direction of Remarks
Pressure flow (see key)
transmission pipe
=l
vy
el ABIRD
Gas dry, no contamination gaseous 1 2 |2
(pollution)
Gas damp; at condensation Gaseous 2 3 2 A
point for water droplets | condensation
build-up possible
Steam liquid 1 3 2 B
Liquid without evaporation liquid 1 2 3
Liquid with gas or steam yield liquid 2 2 3 C
low temperature liquid | gaseous 1 2 3
gas
Key: 1. Preferred
2. Acceptable
3. Not allowed
Remarks
A Possible segmented orifices from above in descending pipes (minimum slope 3%).
B In vertical piping: different levels of condensation level in the differential pressure
transmission pipe.
[} Possible segmented orifices from below in ascending pipes (minimum slope 3%)

W
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5.5.2. The orifice tapping are to be arranged pointing upwards for air and gases. Horizontal

or min. 45° pointing downwards, for steam and liquids.
5.5.3. Orifice Runs
For the accuracy of measurements the required orifice runs are to be noted.
5.5.4 In attached sheet # 3 is general design for orifice installation .

5.5.5 Position of Transmitter Box

Transmitter above orifice

Centre line transmitter

Nominal distance from 5.7

floor or platform

Min. soJ

1500
\

From instrument

From instrument

Transmitter below orifice

Transmitter centre line

Min. 800, / ‘

—— Nominal distance from
floor or platform

Sample Taking

Sampling nozzles must be installed at an operable level. Where possible, the points
should be accessible from the floor or from platforms with stair access.

f specs 6.0 DRAINS AND VENTS OF PIPELINES
Pockets in pipelines are to be avoided, where possible. If not possible, drains and
vents must be incorporated.
Al of type Vent and Drain branch shall be applied bi-gusset support as per
attached # 3
Minimum pipe wall thickness for vent / drain connections in carbon steel piping
systems shall be maintained as Sch. 80.
6.1 General
6.1.1  Areas of Application
This section deals only with the drains and vents which are not use for continual
withdrawal of the medium.
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6.1.2 Layout
Drainage in a closed system
Drains and vents are to be placed at all the lowest and highest point of the non-self-
draining (and non-self-ventilating) pipelines.
Drains are to be placed directly upstream of the control valves.
Drains must have a minimum space of 250 mm between the blind flanges (or in
horizontal pipes, to the pipe center line) to floor or platforms. It must be checked if
there is enough space between the nozzles and the support foundations.
Normal position Alternative position
Drainage in an underground pipeline system
> 250 ‘17 > ZSOT
6.1.3 Layout Examples
Drains and vents through pipelines and vessels
Emptying of a low area in the same pipeline system
31/300



DESIGN

INSTRUCTION FOR ES-50.01
PIPING PTT PUBLIC CO., LTD PAGE: 27 OF 59
ARRANGEMENT ENGINEERING STANDARD REV: D4

6.2.  Testdrain and vent connection

Test drain and vent connections shall be installed, without valves, at all low and high
points in piping. The following minimum branch pipe sizes shall be used for test vent
and drain connections:
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Run Size Branch Size

Vent Drain
DN 15 (NPS %) DN 15 (NPS %) | DN 15 (NPS %)
DN 20 (NPS %) DN 20 (NPS %) | DN 20 (NPS %)
DN 25 and greater (NPS 1 and greater) DN 20 (NPS %) | DN 25 (NPS 1)

Minimum pipe wall thickness for vent / drain connections in carbon steel piping
systems shall be maintained as Sch.80.

All drain and vent points shall be closed with a blind flange. In wet galvanised systems
closing with a cap is allowed.

Vents and drains shall be as short as possible. If long connections are required (e.g.
due to thick insulation on the main pipe), supports/bracings and/or a larger branch
size shall be applied.

Connections for pressure testing a piping system shall be provided where required.
Drains and vents should be used for this purpose. The location of the connections
shall permit the complete removal of the test medium after the test

The supply connection shall be of a size which will allow the system to be filled within
a reasonable time and it shall have a temporary, flanged globe valve which shall also
be used for depressurizing.

Test connections shall be closed with a blind flange after completion of the test as per
typical in attached sheet.

6.3.  Process drain and vent connections

If required for operation/maintenance, valve drain connections shall be installed at low
points, and valve vent connections at high points in piping systems. These
connections shall be hooked up to a closed drain system and be shown on the PID.
For drain and vent provisions on equipment, see (4). Valve vents and drains to
atmosphere SHALL [PS] satisfy the double barrier concept. In this context, a blind
flange on an outlet to atmosphere counts as one barrier. This means that a blind flange
on a single valve should only be removed after de-pressuring. Where process
requirements demand a quick outlet to atmosphere, the double barrier SHALL [PS]
be obtained by installing two valves in series. If the effluent will flash and cause sub-
zero temperatures, the distance between the two valves shall be at least 0.6 m (24 in)
and the last valve SHALL [PS] be of the spring loaded, self-closing type. The number
of vent and drain connections with valves shall be minimised.
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7.3 Flanged Joint Parts (Nuts, Bolts, Gaskets)

Attention should be paid to the fact that at in all positions the bolts are mountable and
removable. On machines and valves there is usually only just enough space between
the housing and flange plate to allow the nuts to be mounted. Only stud bolts can be
used in these positions where valves connected, or a valve is directly mounted onto
a machine.

For example, block valves for safety valve isolation-see below.

Bolts must be removable from
underneath. Therefore
connecting pieces between
safety valve and block valve
upstream must match

The size and installation of process drains and vents shall be decided as a part of the
process design and depends on required drain time. From mechanical point of view
the following minimum branch pipe sizes SHALL [PS] be used for process vent and
drain connections:

Run Size Branch Size

Vent Drain
DN 15 (NPS %) DN 15 (NPS %2) | DN 15 (NPS %)
DN 20 (NPS %) DN 20 (NPS %) | DN 20 (NPS %)
DN 25 and greater (NPS 1 and greater) DN 20 (NPS %) | DN 25 (NPS 1)

7.0 FLANGED JOINTS
71 General

Flanged joints in pipelines should be kept to a minimum. Flanges will be installed on
removable equipment e.g. vessels, columns, exchangers, reactors, machines, blinds,
valves, etc. Further flanges should only be planned in cases where the pipes are not
flexible enough to be removed.

Flanges must not be placed over paths and roads. There must be enough space to
enable construction and maintenance of the flanges. Flanges in oil lines must not be
installed above hot pipelines, even if they are insulated, due to the risk of fire.

Flanges shall be raised-face in accordance with ASME B16.5 or calculated in
accordance with ASME VIII. Flanges over DN 600 (NPS 24) shall be in accordance
with ASME B16.47 series B, Except flange for Pipe line equipment . The use of other
types of flanges is subject to the approval of the Principal.

Flange bolt holes shall straddle the centre lines.

If a flat face flange is required (e.g. GRE piping in ASME rating class 150) the counter
flange shall also have a flat face in accordance with ASME B16.5. Flat face flanges
shall be provided with full-face gaskets.

In case special flange joint like small tongue /grooved ,ring joint as per ASME B16.5
shall follow typical flange joint as per appendix 3

7.2 Use of Flanged Joints as Pipe Joints
In special cases, e.g. by rubberized or galvanized pipelines with normal diameters,

welded joints are not possible without damaging the protective surface. In these cases
all pipes, fittings and valves are flanged.
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Example of flanged control valve with a block valve downstream.

Use stud bolts for this flanged joint

When several nozzles are arranged closely, e.g. compressor nozzles, and this applies
especially when machined or stud bolts are intended to be used, check to see if any
blinds are also to be used on these connections.

7.4  Gasket

741 General
The gasket selection shall be based on piping class requirements.

Spiral wound, AISI 316(L), graphite-filled gaskets shall be considered as the first
option for gasket selection. The gasket size shall according to ASNI B16.5 for
diameters up to 24-inch and ASME B16.47 series B for diameters larger than 24-inch.
Spiral wound gaskets shall always have stainless steel inner and outer rings to provide
sufficient strength. Spiral wound asbestos filled gaskets shall not be used.

Spiral wound gaskets shall have a colour code in accordance with ASME B16.20

Covered serrated metal gaskets (Kammprofile) should be used for flanged
connections above DN 600 (NPS 24), covered serrated metal AISI-316(L)/graphite
gaskets with a "lateral" profile height shall be selected. Covered serrated metal
gaskets with a convex profile shall only be used in special cases, e.g. if covered
serrated metal gaskets with a lateral profile cannot provide an adequate seal (e.g. in
weak flanges or where the flange facing is not perpendicular to the design plane).
Covered serrated metal gaskets with a convex profile may be used only if approved
by the Principal.

For the slip-on flange type, size 1 inch and lower the Inner ring of spiral wound gasket
is smaller than slip-on flange inner diameter, that may cause of flow obstacle, the
Kammprofile type gasket will be preferred for this case.

2
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7.4.2 Installation of gaskets shall be as per the following:

Prior to installation, a visual inspection is required on both the gasket and the flange
facing. Corrosion/pitting of the flange face shall be removed when possible. Severe
corrosion and/or damage of the flange facing shall be re-machined. Especially radial
grooves shall be avoided: they shall be no deeper than 0.3 mm (0.012 in) and/or
longer than 3 mm (0.12 in). The gaskets themselves should be free from any visible
defects (‘new’ condition)

The pressure over the gasket shall be uniformly distributed in order to achieve
satisfactory sealing. To accomplish the flange tightening, the bolts shall be tightened
in the following sequence:

1. Hand-tighten all nuts.

2. Tighten two bolts diametrically opposite each other to 50 % of the required
bolt stress.

3.  Tighten another pair of bolts approximately 90° further round the
circumference.

4. Continue until all bolts have been tightened to 50 % of the required bolt
stress.

5. Repeat steps 2, 3 and 4 to 80 % of the required bolt stress.

6. Repeat steps 2, 3 and 4 to 100 % of the required bolt stress.

The threads shall be clean and in good condition. The application of lubricants will
have a substantial impact on the torque applied. The lubrication properties vary from
one lubricant to the other and shall be taken into account when torque is applied.
Hydraulic bolt tensioning provides more uniform bolt stress and eliminates variations
due to different lubricants.

Gaskets used for the installation of orifice assemblies and between flanges located
within the required straight length of pipe upstream and downstream of these
assemblies shall not protrude into the free area of the pipe.

7.4.3 Selection and installation of bolting materials

Stud bolts and nuts shall be completely threaded in accordance with ANSI B1.1. Sizes
1 inch and smaller shall be Coarse Thread Series (UNC) and sizes larger than 1 inch
shall be 8-Thread Series (8 UN). Threads shall be machine cut or rolled.

The stud bolt length shall be determined as shown in ASME B16.5 or ASME B16.47.
Where spectacle blinds, wafer valves, etc., are installed, the stud bolt length shall be
increased by the thickness of such devices and the extra gaskets.

Nuts shall be semi-finished, heavy, hexagon. Nuts shall have a height equal to the
bolt diameter.

Bolt & nut shall be coating by Fluor polymer (Xylan 1014 or eq).
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9.0. POSITIONING OF PLATFORMS, STAIRWAYS AND LADDERS

Table of Access Requirements Minimum requirements for access 1)
| Il m (v v VI Vil
1.Pressure measurement point
local x3) | x
remote | x
2.Temperature measurement point
local x3) | x
remote | x
3.0rifice plate assembly X
4.Level indicator local X
remote X
5.Analysis sample point local X
- Analysis sample point remote | x
-Analysis sample point (with
maintenance) remote X
6. Differential press. trans. and all
other transmitters X
7. safety valve X
8.Control Valves
a) Hand control valves X
b) Automatic control valves X X
9.8hut off valves
a) Spared equipment X
b) Safety equipment 4) X
c) Drain and vent for hydro. Test X
Other d) DN < 2" X
e)DN>3" X
10.Check valve with maintenance X
Check valve without Maintenance X
11.Steam trap X
12.Strainer x2) | and | x
13.Blinds for process reason X
14.Manhole, Davit X x3)
15.Compressor overhead crane X

8.0. SCREWED CONNECTIONS, COUPLINGS

8.1 Screwed Connections (see pipe classes to be used on job)

Screwed connections are to be used only in special cases.

When welded joints are not possible, threaded pipes with screwed sleeves and fittings
can be used, e.g. drinking water supplies, foam extinguisher, UA supplies. Special
pipe classes will be created for these situations.

In many cases the couplings for utilities will be screwed. Tubing for power supplies for

measuring devices will also be screwed.

8.2  Couplings

Couplings will be used for quick release connection on utility equipment where
constant consumption is not required. Therefore, couplings will be used at utility

stations and on fire extinguishers.

Flexible hose or pipe

\

couplings
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Minimum requirements for access 1)
Table of Access Requirements
I nm v v VI Vil
16. Elevated hydrants and monitors X
17. Cooling tower X
18. Elevated flare X
19. Compressor, turbine, large x5) | x
pumps, generator
20 Air cooler X
21 Reactor, Dryers, packed columns X and | x
22 Blinds for maintenance X
t
1) | Temporary access

] Permanent ladder

1Ll Movable platform if operation height < 3.6m

\2 Permanent platform access with ladder

\% Permanent platform access with stairway

VI Access for power operated equipment (compressor overhead crane, fork

lift)
Vil Accessible at grade

Operation height > 3.6m

gLen

Included strainer for plate fin exchanger

E.g. for steam curtain, water spray except safety valve
Platform required all around machinery /enclosure/auxiliary skid
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10.0 REQUIREMENTS FOR INDIVIDUAL PIPING SYSTEMS

10.1

10.2

10.2.1

General
Piping and pipe supporting structures shall be designed so that access is provided for
maintenance or removal of valves, in-line instruments, tube bundles and shell/channel
covers (e.g. cranes and trucks) and for operational reasons (e.g. filter cleaning).
Removal or replacement of equipment shall be possible with a minimum dismantling
of piping. Removable pipe spools may be required. Small pieces of equipment and
ancillaries which need regular supervision or maintenance should be installed on
elevated plinths in order to improve access.
Drain and vent provisions:
a)  Valves shall be installed on all equipment drains and vents;
b)  Equipment and piping containing slurries shall have minimum size 1-inch
drain connections, unless the type of drain valve dictates a larger size (e.g.
ram-type valve);

There is no need for an equipment drain or vent if the equipment can be adequately
drained or vented via connected piping.

If equipment flanges deviate from the standard sizes selected from the piping classes,
the matching pipe flanges shall be ordered with the equipment.

Pump, Compressor and Steam turbine piping system

General

Piping at pumps, compressors and steam turbines shall be sufficiently flexible and
adequately supported to prevent the equipment nozzles from being subjected to any
stress that could disturb their alignment or internal clearances or otherwise affect the
equipment and jeopardise its operation.

Excessive vibration of piping connected to reciprocating compressors shall be
avoided. A study shall be carried out according to API 618 to determine the optimum
support location. Results of the study shall be submitted to the Principal for approval.

The allowable loads and moments on equipment nozzles shall be in accordance with
the relevant ES and their associated standards (e.g. API) for the equipment.

The equipment requisitions shall specify whether flanged vent and drain nozzles are
required.

Auxiliary piping shall be neatly routed along the base-plate and shall not extend across
the operating floor. This piping shall not obstruct inspection covers, bearing caps,
upper halves of casings or any other items which require access for operation or
maintenance.

In order to avoid a fire hazard, lubricating oil, control oil and seal oil pipes shall not be
routed in the vicinity of hot process or hot utility pipes.
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TYPE OF PUMP

POSITION OF SUCTION PIPING | MINIMUM STRAIGHT
LENGTH

Vertical close-coupled in same plane as pump shaft 1.5D*

perpendicular to pump shaft 4D

Single suction, not applicable 4D
end suction type

Single suction, at top of pump 4D
top-top connection

in same plane as pump shaft 1.5D

Double suction

perpendicular to pump shaft 3D
(preferred situation)
any position other than 5Dto10D
perpendicular **

* For vertical close coupled pumps with 1.5 D straight length, eccentric reducers
(bottom flat) are preferred.

** |t shall be studied how unequal flow to the impeller eye can best be avoided.
The advice of the pump Manufacturer should be sought in this respect.

10.2.3 Compressor

To prevent fatigue failure of compressor piping, the effect of vibrations and pressure
surge shall be considered.

Butt-welding components shall be lined up accurately and weld roots shall be ground
smooth wherever possible. Gas tungsten arc welding (GTAW) should be used for the
root pass of welds. GTAW shall be used for the root pass of welds if it is not possible
to grind the root smooth.

Inter-stage and discharge piping shall be sufficiently flexible to allow expansion due
to the heat of compression.

Block valves shall be installed in the suction and discharge pipes, except for
atmospheric air compressors, which shall have block valves in the discharge pipes
only. The block valve in the suction pipe, if present, and the piping to the suction
nozzle shall have the same rating as the discharge piping.

The ASME rating class of the suction piping, valves and suction pulsation dampeners
(if fitted) of a reciprocating compressor shall have the same rating as the discharge of
that stage.

Except for reciprocating compressors, compressor discharge pipes shall have a check
valve between the block valve and the discharge nozzle as close as practical to the
compressor discharge nozzle.

In each compressor suction pipe, suction strainer shall be installed downstream of the
block valve of the compressor and as close as possible to the compressor suction
nozzle. Screens and filters shall be reinforced to prevent their collapse or failure and
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10.2.2

Cooling water pipes to pumps and compressors shall not be less than DN 20 (NPS
%). Pipes DN 25 (NPS 1) or less shall have the take-off connection from the top of the
water main pipe in order to prevent plugging during operation.

Pump

Suction piping shall be as short and as direct as possible, avoiding high spots where
pockets of gas or air could accumulate. Only eccentric reducers (top flat) may be used
for pipe diameter changes in horizontal pipes. For horizontal suction pipes, a drain
shall be provided upstream of the reducer. In vertical pipes, eccentric or concentric
reducers may be used.

Each individual pump shall be provided with a strainer in the suction pipe. A block
valve shall be installed upstream of the strainer in the suction pipe of each pump. This
position enables the strainer to be cleaned without draining the complete suction pipe.
The piping components from the block valve to the suction nozzle of the pump shall
have the same rating as the discharge piping in order to accommodate overpressure
due to backflow from the discharge side. This also applies to multi-stage pumps.

The discharge pipe shall also have a block valve. A check valve shall be installed
unless there is no possibility of backflow or pressure surge under any conditions. This
check valve shall be installed upstream of the block valve to enable maintenance of
the check valve without draining the discharge pipe. The liquid volume between the
check valve and the pump discharge block valve shall be as small as practical.

Unless the pressure drop would be too high, the discharge valve, suction strainer and
suction valve should be of the same size as the pump nozzles, for economic reasons
and also to minimise the weight of attachments.

For pump alignment purpose, adjustable type of supports shall be provided in suction
and discharge piping. Adjustable supports shall be at a minimum distance from the
pump suction and discharge nozzles.

The length of the straight pipe from the last elbow to the suction nozzle shall be
sufficient to ensure minimum turbulence at the pump suction. The minimum length,
which shall not include any reducer, strainer or stop-flow valve, shall be as stated
below:
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subsequent entry of debris into the compressor. Provision shall be made to measure
the pressure difference across the strainer in order to monitor fouling.

To protect against a blocked outlet, reciprocating compressors shall have a pressure-
relieving device installed in a bypass between the discharge pipe upstream of the
block valve and the suction vessel. Interstage sections shall also be protected by relief
valves.

The suction pipe between a knock-out drum and the compressor shall be as short as
practicable, should have no pockets and should slope down towards the knock-out
drum.

The following straight length requirements apply to compressor inlet and outlet piping:

TYPE OF COMPRESSOR INLET OPENING
PRECEDED BY:

MINIMUM STRAIGHT
LENGTH BEFORE INLET

Centrifugal compressors, | Straight pipe 3D
Axial compressors or Elbow 3D
combinations thereof and Reducer 5D
compressors with interstage | valve 10 D
side stream inlets Flow device 5D

TYPE OF COMPRESSOR OUTLET OPENING MINIMUM STRAIGHT

FOLLOWED BY: LENGTH AFTER
OUTLET
Centrifugal compressors, straight pipe 3D
axial compressors or Elbow 3D
combinations thereof and Reducer 5D
compressors with interstage | valve 5D
side stream outlets flow device 10D

For further information on this subject see ASME PTC-10, section 4.3

Flow straightening devices to reduce the required straight length of compressor inlet
piping, such as vaned elbows or other piping internals, may be used only with the
approval of the Principal.

If two or more compressors are combined, their suction pipes should enter at the top
of the header, except that suction pipes at least one pipe size smaller than the header
may enter at the side of the header.

Compressors in hydrocarbon or very toxic service shall have:
a)  Purge facilities, and
b)  Spading capability provided by spectacle blinds, removable spool pieces or
elbows

34/300
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10.2.4 Steam Turbine

10.3

The set pressure of the relief valve in the turbine exhaust system shall not exceed
either the turbine design pressure or the pressure of the exhaust piping, whichever is
the lesser. The relief valve shall be installed between the turbine outlet and the check
valve.

The calculation for the relief valve orifice shall be based on the turbine inlet nozzle.
Warming-up facilities shall be provided for the turbine inlet piping and the turbine.

Piping shall be designed to permit steam-blowing up to the inlet and outlet flanges of
the turbine before start-up.

Steam vents shall be routed to a safe location and shall not be combined with any
lubricating oil, seal oil or process vent.

Branch connections from steam headers shall be taken off from the top of the header.
A single block valve shall be provided in branches, adjacent to the headers.

A single block valve and check valve shall be provided adjacent to the point of junction
of steam piping with process streams.

Steam traps or drain valves shall be provided at the lowest points. Traps shall
discharge to ditches or other suitable locations.

Heat Exchanger piping

Sufficient space shall be kept between adjacent heat exchanger inlet and outlet valve
manifolds.

Shell and channel piping shall be provided with vent and drain connections unless it can be
vented and drained via other equipment. Drain and vent nozzles on heat exchangers shall
have a valve and a blind flange.

When a heat exchanger has been identified as designed to allow for in-service
chemical cleaning or isolation to allow for disassembly for mechanical cleaning and/or
inspection, sufficient isolation devices and/or by-pass valves shall be provided for the
shell and/or tube sides as applicable.

Piping connected to shell-and-tube exchanger channel box shall be self supported or
provided with permanent supports so that the channels can be removed without
having to provide temporary supports for the piping.

Design the piping to provide wrench room for unbolting exchanger channels. Maintain
150 mm minimum clearance between the following components:

a) pipe flanges and the exchanger shell or insulation; and,

b)  pipe or insulation and the exchanger flanges.
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10.4

177 um (80 Tyler mesh) strainer is recommended for plate-fin exchangers. A pressure
differential measuring device across the strainer shall be installed, typically with a
range of 0.1 bar (1.45 psi) to 0.5 bar (7.25 psi). The design differential pressure of
the strainer filter element should be between 5 bar (ga) and 10 bar (ga) (73 psia and
145 psia) to avoid collapse of the filter if any debris is collected. Furthermore, the
design of the strainer shall be such that it could withstand a reverse-flow condition.
For plate-and-frame heat exchangers, strainer requirements shall be specified by the
Vendor of the PHE in consultation with the Contractor or the Principal.

Collecting and processing facilities shall be used in order to avoid product spillage
during maintenance.

If shell-and-tube exchangers can be blocked in by valves, causing trapped
liquid/vapour, attention shall be paid to:

a) preventing exposure of the low-pressure side piping to the maximum
pressure of the high-pressure side, regardless of whether caused by
internal failure or otherwise;

b)  potential increase of pressure difference between the high and low pressure
side.

The danger of over pressurising arises in the event of a tube burst with different design
pressures on the shell and tube side, see API Standard 521. The correct design
practice for such a case is outlined in ES-20.01.

Heat exchangers shall have a check valve in the steam inlet if the normal steam
pressure is less than 110 % of the process relief valve set pressure or, if there is no
relief valve, 110 % of the process design pressure. The design shall take tube burst
into account and shall include facilities to prevent undesirable effects, e.g, back-flow
of hydrocarbons into steam systems, hydrocarbon entry into condensate or water
systems, and entry of water into hot hydrocarbon systems.

Piping arrangement of air cooled heat exchanger in two phase flow shall provide
uniform distribution of the phases to inlet manifold.

Pressure Vessel Piping

Vertical pipes branching from columns and other vertical vessels shall have a resting
support near the nozzle and shall be guided at regular intervals to protect the pipe
against vibrations, wind load and/or buckling. If the loads on this resting support are
too high a spring support should be positioned at a lower elevation in order to reduce
them. For the required flexibility of the piping, attention shall be paid to the location of
the lowest guiding support.

Pipe supports on pressure vessels shall be bolted to cleats welded to the vessel.
Cleats shall be designed by the Contractor and form an integral part of the pressure
vessel. Where practical, cleats shall be standardized. Cleats and the connected pipe
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Arrange the channel piping with a removable section between the exchanger and
block valves so that full access is available for bundle pulling and tube cleaning.

Thermosiphon re-boiler shall be located as close as possible to the columns that they
serve. Thermosiphon piping shall comply with the following:
a) Al piping runs shall be as short as possible, dictated by process and
mechanical stress requirements and not for layout convenience.

b)  The party responsible for the thermal/hydraulic design of thermosiphon and
kettle reboilers shall be responsible for determining the conceptual design
of the hydraulic piping system including the required relative equipment
elevation difference, size of inlet and outlet piping and manifolds, equivalent
piping allowances, and any other special requirements. These shall be
indicated on the exchanger data sheets. The final piping arrangement and
layout shall be verified by the exchanger designer.

c)  Thermosiphon inlet piping shall include a manual throttling valve for
systems which are not designed as once-through process operation. When
more than one re-boiler is used in parallel arrangements, manual throttling
valves shall be provided at the inlet to each exchanger regardless of the
circulation system design.

d)  Thermosiphon outlet piping shall not include any pocketed or downward
sloping sections. Re-boiler return piping shall be free-draining.

e)  For vertical thermosiphons, including printed circuit and plate-fin exchanger
types, the re-boiler return piping shall contain no more than one 90° long
radius bend and one horizontal section of minimum length.

f) When more than one re-boiler is used in parallel arrangements, each shall
have its own re-boiler return piping and they shall not share the two-phase
column re-boiler return nozzle (i.e. multiple nozzles on the column shall be
provided).

Due to the inherently small flow passages of plate-and-frame (gasketed and welded
styles), printed circuit, and brazed aluminium plate-fin heat exchangers, a temporary
strainer shall be provided for commissioning to prevent construction debris (mill scale,
rust ,welding electrodes etc) from accumulating in the heat exchanger. For printed
circuit and plate-fin exchangers, permanent strainers shall be provided at the inlet of
each stream entering the exchanger unless otherwise approved by the Principal.

Consideration should be given to the use of readily serviceable strainers if regular
cleaning is anticipated or required, such as ‘bucket-type’, ‘Y-type’, ‘wedge wire’ or
‘duplex’ strainers. Duplex strainer designs allow for continuous filtration of the process
stream while one filter is being cleaned, and should be considered for critical services.
The maximum aperture size for the strainer should be determined by the heat
exchanger manufacturer. Unless otherwise specified, a maximum 300 pm (48 Tyler
mesh) strainer is recommended for printed circuit heat exchangers and a maximum
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10.5

supports and/or supporting steel shall be designed so that there will be no ingress of
water under the insulation.

To allow removal of covers, heads, channels, bundles and shells, pipes shall not be
supported on heat exchanger shells or heads. To satisfy vapour disengagement
requirements for liquid pipes from draw-off trays in columns, there shall be at least
1500 mm (60 in) from the draw-off flange down to the reducer. This 1500 mm (60 in)
also applies if more than one liquid draw-off nozzle is connected via an equal tee.

A tall, slender vessel (L/D < 10) may be susceptible to aerodynamic excitations, and
piping, platforms and ladders at the top third of the vessel should be located so that
they will act as aerodynamic stabilisers and reduce cross-wind vibrations.

Where practical, pressure vessels which are grouped together shall have platforms
and interconnecting walkways at the same elevation. The number of stairways and
ladders to the platforms shall be sufficient to meet safety requirements. Where
practical, pressure vessels grouped together shall have their level gauges at a
common level.

The pressure vessel auxiliary nozzle shall have a valve with blind flange. The valve,
bolts and gaskets shall satisfy the requirements of both the utility and the process
conditions.

Pressure vessels that do not have a drain located directly on the vessel shall have a
drain on the bottom outlet pipe. The drain valve shall be outside the skirt. The size of
the drain shall be equal or higher of either the branch size connections mentioned in
section 6 or the drain size requirements of ASME section VIII Div 1.

Drain pipes for pressure vessels shall be sized to empty the vessel volume, or the
volume below a column bottom tray, by gravity within two hours.

Large transfer pipes from furnaces should have welded instead of flanged connections
to columns in order to avoid leakage. In those cases, the spade or spectacle blind
shall be located at the furnace side of the transfer pipe, where the diameter is normally
smaller.

Miscellaneous

The use of pipe trenches shall be avoided as much as possible.

Normally main lines of cooling water, fire water, and oily sewer lines shall be
underground piping.

All process cooling water lines shall be installed so that the equipment being cooled
will remain full of water in the event of shut-down of the cooling water pumps.

Oily sewer shall be drained separately from rain water and non-oily sewer.
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10.6

10.7

Utility hose station required shall be specified by the Principal. Where utility hose
stations are specified they should be located so that all points of use in the area can
be reached by 15 m (50 ft) long hoses.

Sampling rack

All sampling point shall be connected to flare system with valve isolation . Connection
between sampling storage with process piping shall be locking dog mechanism with
large contract area used to stem retention stainless steel quicked coupling

Strainer
Permanent strainers shall be installed in all pump suction pipes.

It should be bucket type or T-type (Y type / cone type is not acceptable for pump
suction application). The installation of a strainer in the suction of double-suction
pumps shall not disturb an even flow to the suction nozzle of the pump

Strainer and its component (including but not limited to wired mesh ,perforated plate)
shall be made from stainless steel.

Unless otherwise specified, type / mesh size / open area of strainer shall be in
accordance with strainer application table below as minimum requirement.

Opening of wired mesh which is supported by the solid part of perforated reinforced
plate shall not be considered as strainer open area. Mesh 4 per inch or finer shall be
supported by perforated reinforced plate.

Strainer element shall be designed to withstand the differential pressure at least of 2.0
barg.

Strainer cover (to access strainer element) which made from blind flange (or the like)
shall be provided. Flanges size as per ANSI B16.5 (for body size < 24-inch) or ANSI
B16.47 Series B (for bode > 24-inch).

Lifting lug shall provide on strainer cover for flange size 6-inch and larger.

Vent/Drain point shall be provided on the strainer cover. The opening size shall be ¥%-
inch schedule 80 furnished with valve and blind flange, the valve and blind flange may
not shown in the P&ID but shall be provided.

Collecting and processing facilities shall be used in order to avoid spillage during
withdrawal or replacement of strainers and maintenance of pumps.

Each inlet stream of brazed aluminium (plate-fin ) heat exchanger shall be furnished
with duplex strainers and shall be able to on-line switching to another strainer ,and
maintenance the other without process interruption.
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Distance between pipes

a)  The minimum distance between pipes or the insulation of pipes in pipe
tracks and trenches and on pipe racks shall be 75 mm for tools access.

b)  The minimum distance between flange (with insulation) and a pipe or the
insulation of pipes in pipe tracks and trenches and on pipe racks shall be
30 mm for tools access.

c)  The minimum distance between flange (without insulation) and a pipe or the
insulation of pipes in pipe tracks and trenches and on pipe racks shall be
75 mm for tools access.

d)  The minimum distance between pipe flange (without insulation) and any
equipment, column or building wall shall be at least 75 mm.

Pipe flange size 12-inch and above, min. of 460 mm as standing room between flange
and any obstruction (e.g. equipment, guard rail etc.) shall be provided for locations
where the flange joint is meant for operations (e.g. vessel isolation) or maintenance
(e.g. removal of valves etc.).

The distance between the insulation of a low-temperature pipe and any other object
shall be at least 100 mm

The distance between pipes shall allow for the turning of a spectacle blind, if present.

h)  Adjacent pipes guides should be staggered, in order to minimize pipe space
requirements.

Adequate clearance shall be provided for manifold piping and between hand wheels
or wrenches of valves.

Valves and flanges shall be staggered whenever possible to ease operation and
reduce space.

These clearance above shall be increased to allow for movements cause by thermal
expansion.

Small bore piping

Since small bore branches (< 1 %4”) to large bore piping are relatively susceptible to
failure, the following points shall be incorporated in piping design for avoidance of
vibration induced fatigue of small bore piping and branch connections:

Minimize the number of small bore branches to piping.

All small bore nozzle welding shall be performed by Gas Tungsten Arc Welding
(GTAW) in the prefabrication yard or shop.
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Strainer application table
Application Type of strainer | Mesh no.(SWG) | Minimum
Open area
Suction of Pump
- Process Pump T 40 (32) or finer | 300 %
- Utility Pump T 40 (32) or finer | 300 %
- Pumping liquid lubricated bearing T 40 (32) or finer | 300 %
Pump
Suction of Compressor Cone 40 (32) or finer | 300 %
Inlet of Plate-fin Heat Exchanger Bucket or T or 80(40) 200 %
/Plate Heat Exchanger Cone
Fuel gas skid (for burner) T 40 (32) or finer | 300 %
Note

Perforated plate properties: @8 x 10P ,3 mm plate thickness.

11.0 SUPPLEMENTARY REQUIREMENTS
11.1  Piping Arrangement for Package Facility
Piping which is furnished as a regular part of proprietary or standardized equipment
(or package facilities) shall be in accordance with the equipment manufacturer's
standard, as far as piping arrangement is concerned.
11.2 Minimum Clearance
11.2.1 Vertical minimum clearance to the bottoms of piping (or steel whichever is lower) shall
generally be as follows:
(1)  Above platforms and walkways : 2100 mm
(2) Inside building : 2100 mm
(3) Plant road, Pipe bridge : 6000 mm
(4) Mobil liting equipment access area H 6000 mm
(5) Sleeper : 300 mm
(6) Process pipe rack (Not cross over Road ) : 4500 mm
11.2.2. Horizontal minimum clearance shall be at least 0.75 m for access ways and
walkways, and 0.9 m for thoroughfares.
Piping shall be kept clear of equipment maintenance drop areas.
Around manholes, a minimum of 760 mm on each side of manhole and a minimum
1200 mm out in front of the manhole shall be provide clear of obstruction to allow for
entry and exit.
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Small bore piping, including it's supporting spools, unless it is impractical to do
otherwise.

Branches shall not be located in removable spools, unless it is impractical to do
otherwise.

Branches shall not be located in high stress areas.

The unsupported length of the branch and associated fittings should be as short as
possible.

The mass/weight of the assembly should be as low as possible. Avoid installation of
heavy components (e.g. flanged valves) on the end of the connections.

The distribution of weight along the cantilever branch of the connection should be
chosen to minimize reduction of the natural vibration frequency of such assembly.

Branch shall be avoided downstream of high capacity gas pressure reducing systems
such as compressor recycle systems, steam de-super heaters, high-rate de-
pressuring valve and safety relief valves. If this is not possible, branches shall be
located well away from these sources of vibration. Also for flow induced vibrations,
special attention shall be paid to the bracing of these branches. Special attention shall
be paid to the branching of these branches. Special attention shall be paid to the
bracing of these branches to the run-pipe (see support typical drawing)

Maximize the diameter of small bore terminal connections. Connection on piping
between compressor and pulsation bottles and for all piping directly connected to the
compressor should be avoided. If such connections cannot be avoided, their size
should be maximized. The preferred size of a nozzles for branches is 2-inch.

For piping systems in vibrating service, all branch connections of size 1.1/2-inch or
smaller shall be reinforced in two perpendicular directions (see typical drawings). The
bracing of complex geometries of connections or branches with heavy valve or flange
weights shall be checked by pipe stress engineer or vibration analyst.

In branches with flanged valves, branch fittings with flanged outlets shall be used
wherever possible, in order to reduce the number of weld.

Branch (including direct mounted instrument connections) to run pipes shall not be
smaller than the sizes as shown below.

Run Size Branch Size
% - 2inch Y- inch
3 and Greater 1-inch

Non direct mounted instrument connections should be simple minimum length (fitting
—to-fitting) with isolation valve as per latest piping classes (e.g. monoflange/slimline

36/300
38/52
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11.5.1

11.5.2

(DB&B) valve where design temperature is lower than 150 C) with only tubing or
pressure gauge to be connected to the isolation valve.

For situations where vibration of piping may be expected, like near compressors,
connecting point should be locate at positions where vibration are less, such as near
fixed points. The use of larger piping for situations where increased mechanical
strength is required.

For critical situations e.g. where vibration of piping may be expected the mechanical
strength of instrument connection can be improved by using reducing nozzles, e.g.
weldolet 1 %%-inch —recuder 1 %-1/2 inch- welding neck flange %z inch

Further information on the avoidance of vibration induced fatigue can be found in *
Energy institute guidelines for avoidance of vibration induce failure in process
pipework”

The 2-dimension bracing for small bore pipe shall installed.
Isolations

General

Isolation of equipment and pipes may be required:

a)  Forindividual pieces of equipment in an otherwise live plant.

b)  For a production unit as a whole.

c)  To carry out maintenance.

d)  For safe entry of personnel.

e) To avoid flammable or toxic release to atmosphere.

f) To avoid contamination of products.

g) Toavoid unwanted transmission of products
(flammable/toxic/asphyxiates/utilities).

h)  To divert a product elsewhere.

i) To quickly stop a product flow in case of emergency.

j) To quickly release/divert a product flow to flare/blow down/safe location.

From the process/safety requirement for isolation, the desired tightness and the
desired speed of isolation can be derived.

Standard Isolation

Valve isolation is the standard way of separating systems. This type of isolation is
provided in all cases where no specific tightness requirements are justified and where
planned use of the isolation can be foreseen during the design stage.

Where a bleed valve is provided, the purpose of the bleed is to verify if the valve has
seated and tightness has been reached before spading and to provide a means of
draining or depressurising the volume between spade/blind and isolation valve.
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11.5.3.

c)  where double block valves with a bleed are used to safely turn a spectacle
blind or insert a spade while both process ends remain under process
conditions;

d)  where large valves in fouling service are frequently switched.

For double block valves with bleed connection, see figure 11.5.2.2

Figure 11.5.2.2

Positive isolation (“Spading”)
1 General

Positive isolation is a procedure whereby physical separation between systems is
achieved.

The need for positive isolation is dictated by special safety and/or process
requirements.

Positive isolation shall be provided when:

a) Hot work is to be done; or

b)  Equipment is to be pressure tested; or

c)  Entry by personnel is required for inspection or maintenance; or

d)  Equipment is to be opened or removed whilst the remainder of the unit is

still in operation.

If personnel are to enter the equipment, the points of positive isolation should be as
close as possible to the equipment.

Positive isolation can be achieved by:
a)  Spectacle blinds incl. quick-acting blinds;
b)  Spades;
c)  Removable spools with blind flanges;
d)  Blind plates.

Spectacle blinds, spades, spacers and blind flanges shall have the same ASME rating
class as the piping. Spectacle blinds, spade and spacer shall conform with APl 590-
Steel line blanks.
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The preferred take off point of the bleed is at the top of the line, especially in fouling
systems.

11.5.2.1 Single valve isolation

Single valve isolation shall be limited to:
a. Fluids not classed as very-toxic and fluids not containing hydrogen and
fluids that are non-flashing, in pressure classes 600# and below;
b.  Flashing fluids (as defined in IP 15), in pressure classes 300# and below.

Single valve isolation shall be complemented with bleed valve(s) for the following:

a. Unless the normal operating temperature is ambient, a blanked bleed valve
SHALL [PS] be provided at the downstream side of isolation valve and
spade/blind.

b. A blanked bleed valve shall also be provided between an isolation valve
and spade/blind for line sizes DN 150 (NPS 6) and above.

Single block valves with bleed connection, see figure 11.5.2.1.

Figure 11.5.2.1

11.5.2.2 Double valve isolation

As a minimum double valve isolation shall be provided for the following:
a) Piping systems containing very-toxic fluids, in all pressure classes;
b)  Piping systems containing flashing fluids or fluids containing hydrogen, in
pressure classes 600# and above;
c)  All piping systems, in pressure classes 900# and above;
d)  Battery limit isolation between process plants;
e)  Permanent utility connections to process systems;
f) Where valves are the sole isolation of equipment to be opened;
g)  Frequently switched large valves in fouling service.

Double valve isolation shall be complemented with bleed valve(s) for the following
cases:

a) between an isolation valve and spade/blind for line sizes DN 150 (NPS 6)
and above;
b)  at control valves with a by-pass;
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Unless designated otherwise in Piping Material Specification the following table shall

apply:
Rating 150 300 600 900
Fig. 8 16" 12" 8 &

Blanks & Spacers ~ Over these sizes

In order to prevent icing problems, spectacle blinds shall not be installed in pipes with
operating temperatures below 0 °C (32 °F). In order to avoid excessive condensation
in high humidity locations, spectacle blinds should not be installed at places where the
temperature is below the dew point. In both situations, spades should be used instead
of spectacle blinds. Spades and spacer also to be used for high temperature services
due to loss of temperature to the surrounding.

Piping shall be designed, supported and installed so that the flanges do not move
when the bolting is removed for spading purposes. The piping shall be sufficient
flexible to be able to install the required isolation fittings (spades, blind plates etc.) and
there shall be sufficient space to turn spectacle blinds, where provided.

Each spacer shall be provided with its companion blank as a pair,each spacer(or
blank) installed in the project, the other remaining blank(or spacer) shall be handed
over to PTT warehouse.

11.5.3.2 Ergonomic aspects

Spectacle blinds and spades shall be located so that they are accessible from ground
level or from platforms or walkways. The need for scaffolding shall be minimised.

For easier handling, spading points should not be installed in vertical piping; if this is
unavoidable, special precautions shall be taken to improve access and handling.

To remove a spacer (or its replacement spade) half of the bolts need to be removed
and the flanges opened slightly.

Spades and their corresponding spacers shall be clearly tagged and properly stored
in adequate facilities when not in use.

Toinstall a spade between two flanges that did not have a spacer requires the flanges
to be opened by a distance equal to the thickness of the spade plus one gasket.
Spades without a spacer may only be applied in relatively flexible piping systems and
shall not be used for spading rotating equipment in order to avoid distortion problems.

Spacers and spades exceeding a weight of 250 N (56 Ibf) should be provided with a
lifting lug. A mobile crane or, if this is not possible, special hoisting facilities should be
used for handling such items.
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Spades having a weight of more than 250 N (56 Ibf) are tabulated below.
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ASME rating class Size

150 DN 350 (NPS 14 and larger
300 DN 300 (NPS 12) and larger
600 DN 250 (NPS 10) and larger
900 DN 200 (NPS 8) and larger

1500 DN 200 (NPS 8) and larger

2500 DN 150 (NPS 6) and larger

A removable spool and blind flanges shall be used in the following situations:
Where the nozzle is used for entry into the equipment;
Where the nozzle is used for hoisting purposes (e.g. top nozzles on

a)
b)

c)

d)

columns);

Where the nozzle (e.g. the head of a heat exchanger) is used to remove
internals (e.g. the tube bundle);
Where the nozzle is used for loading/unloading of solids (e.g. catalyst).

Spade or spacer handling method shall be consider but special handling device shall

not be provide for this project.

11.6 Thread connection

No thread pipes and fittings are allowed in this project except instrument connection
and Fire protection equipment connection only.

11.7 Piping vibration acceptance criteria

To avoid vibration induced fatigue failure of pipe work, contractor shall carefully design
piping system by concerning both pipe stress analysis and vibration study especially
for two-phase flow process stream

The vibration assessment criteria for both the main pipe and small bore connections
are given in below figure, using the measured RMS levels and peak frequency of the
measured response.
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APPENDIX 1 PIPE SPANS FOR PIPES RESTING ON MORE THAN TWO SUPPORTS

1. CARBON STEEL AND HEAVY WALL STAINLESS STEEL

The data below are applicable to:

Carbon steel pipes, STD wall and heavier, with a maximum temperature of 350 °C
(660 °F).

Austenitic stainless steel pipes, schedule 40S and heavier, DN

with a maximum temperature of 350 °C (660 °F).

400 (NPS < 16),

Duplex stainless steel pipes, schedule 10S and heavier, with a maximum temperature
of 280 °C (535 °F).

Pipe Size

Maximum Span (NOTES 1 and 2)

Vapour service

Liquid service

Bare

Insulated (NOTE 3)

Bare

Insulated (NOTE 3)

DN25 (NPS 1)

3850mm (12.6 ft)

2300mm (7.5 ft)

3450mm (11.3 fi)

2250mm (7.3 ft)

DN 40 (NPS 1 %)

4750mm (15.5 ft)

3000mm (9.8 ft)

4100mm (13.4 fi)

2800mm (9.1 ft)

The «Concern-+Problem-and criteria can be calculated from the following

Concern Vibration > 10*log()+ 048017)2.127612)

Problem Vibration > 10*logd) + 1.871083)2.084547,

Both of “Concern~and “Problem-region are unacceptable. Contractor shall correct pipe
work and pipe support to reduce vibration level into acceptable region prior initial
acceptance of the project. In case of high frequency vibration region, contractor shall
design 20 year service lifetime for approval

11.8 Package specification compliance

ES-50.xx shall be applicable to all pipe work and instrument fitting within skid of major
package equipment such as generator set, gas compressor package, turbo-expander,
waste heat recovery and etc. Any deviation(s) from package vendor shall be summited

for approval prior construction.
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STAINLESS STEEL, SCHEDULE 10S

The data below are applicable to austenitic stainless steel pipes, schedule 10S with a
maximum temperature of 350 °C (660 °F).

DN 50 (NPS 2)

5350mm (17.5 ft)

3600mm (11.8 ft)

4550mm (14.9 ft)

3300mm (10.8 ft)

80 (NPS 3)

6550mm (21.4 ft)

4600mm (15 ft)

5450mm (17.8f)

4200mm (13.7 ft)

100 (NPS 4)

7500mm (24.6 ft)

5550mm (18.2 fi)

6100mm (20 ft)

4900mm (16 ft)

150 (NPS 6)

9150mm (30 ft)

6800mm (22.3 fi)

7100mm (23.2f1)

5800mm (19 ft)

00 (NPS 8)

10500mm (34.4 ft)

8050mm (26.4 ft)

7950mm (26 ft)

6700mm (21.9 ft)

50 (NPS 10)

11800mm (38.7 ft)

9050mm (29.6 ft)

8700mm (28.5ft)

7400mm (24.2 ft)

00 (NPS 12)

12900mm (42.3 ft)

9800mm (32.1 ft)

9150mm (30 ft)

7800mm (255 ft)

g|g|g|g|g|g|g

50 (NPS 14)

15150mm (49.7 ft)
(NOTE4)

11850mm (38.8 ft)

10850mm(35.5ft)

9300mm (30.5 ft)

DN 400 (NPS 16)

16250mm (53.3 ft)
(NOTE4)

12850mm (42.1 ft)

11200mm (36.71t)

9750mm (31.9 ft)

DN 450 (NPS 18)

17250mm (56.5 ft)
(NOTE4)

13750mm (45.1 ft)

11500mm (37.7ft)

10150mm (33.3t)

DN 500 (NPS 20)

18200mm (59.7 ft)
(NOTE4)

14450mm (47.4 ft)

11750mm (38.5ft)

10400mm (34.1t)

DN 600 (NPS 24)

18950mm (62.1 ft)
(NOTE4)

16050mm (52.6 ft)

12150mm (39.8ft)

10950mm (35.91t)

NOTES:

1. Spans are based on straight pipe, other configurations shall be multiplied by a shape factor (see sketch below).

2. Free draining pipes with a slope less than 3:2000 require an additional check of the span.

3. The weight of insulation and sheeting is based on insulation thickne
200 mm (8 in) for DN 600 (NPS 24) and a density of 190 kg/m? (12 Ib/ft?).

4. Spans limited by deflection. All other spans are limited by longitudinal bending stress

iess varying from 70 mm (2.75 in) for DN 25 (NPS 1) to
)

Pipe Size Maximum Span (NOTES 1, 2 and 3)
Vapour service Liquid service

Bare nsulated M9TE 4 Bare nsulated M4
DN25 (NPS 1) 3900mm (12.7 ft) 200mm (7.2 ft) | 3450mm (11.3 ft) | 2100mm (6.8 ft)
DN 40 (NPS 1 %) | 4850mm (15.9 ft) 800mm (9.1 ft) | 4000mm (13.1ft) | 2600mm (8.5 ft)
DN 50 (NPS 2) 5450mm (17.8 ft) | 3300mm (10.8 ft) | 4300mm (14.1ft) | 3000mm (9.8 ft)
DN 80 (NPS 3) 6700mm (21.9 ft) | 4050mm (13.2 ft) | 4950mm (16.2 ft) | 3500mm (11.4 ft)
DN 100(NPS 4) 7650mm (25 ft) 4800mm (15.7 ft) | 5300mm (17.3 ft) | 4000mm (13.1 ft)
DN 150 (NPS 6) 9400mm (30.8 ft) | 5750mm (18.8 ft) | 5950mm (19.5 ft) | 4600mm (15 ft)
DN 200 (NPS 8) 10750mm (35.2 ft) | 6800mm (22.3 ft) | 6450mm (21.1 ft) | 5200mm (17 ft)
DN 250 (NPS 10) | 12000mm (39.3 ft) | 7600mm (24.9 ft) | 6950mm (22.8 ft) | 5650mm (18.5 ft)
DN 300 (NPS 12) | 13000mm (42.6 ft) | 8250mm (27 ft) 7350mm (24.1 ft) | 6050mm (19.8 ft)
DN 350 (NPS 14) | 13750mm (45.1 ft) | 8700mm (28.5 ft) | 7600mm (24.9 ft) | 6300mm (20.6 ft)
DN 400 (NPS 16) | 14700mm (48.2 ft) | 9450mm (31 ft) 7750mm (25.4 ft) | 6550mm (21.4 ft)
DN 450 (NPS 18) | 15650mm (51.3 ft) | 10150mm (33.3ft) | 7850mm (25.7 ft) | 6750mm (22.1 ft)
DN 500 (NPS 20) | 16450mm (53.9 ft) | 11000mm (36 ft) | 8400mm (27.5 ft) | 7300mm (23.9 ft)
DN 600 (NPS 24) | 18050mm (59.2 ft) | 12700mm (41.6ft) | 9050mm (29.6 ft) | 8050mm (26.4 ft)

Notes:

1. Spans are based on straight pipe, other configurations shall be multiplied by a shape factor (see sketch below).

2. Free draining pipes with a slope less than 3:2000 require an additional check of the span
3. Spans are limited by longitudinal bending stress.
4. The weight of insulation and sheeting is based on insulation thickness varying from 70 mm for DN 25 (NPS 1) to 200

mm for DN 600 (NPS 24) and a density of 190 kg/mS (12 Ib/ft%).
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APPENDIX 2 FLANGE FACE ALIGNMENT

1. TYPES OF ALIGNMENT
Two types of alignment are recognised:
Lateral alignment, that is the off-set of the aligned flange centrelines, applicable to the
complete flange set as well as the relative positioning of bolt holes.
Parallelism of the aligned flange faces, sometimes referred to as angular alignment.

2. SET UP PRIOR TO MEASUREMENT

The flanges shall be lined up so that the bolts can be inserted without force.

A gasket and 25 percent of the bolts (with at least four) shall be inserted. The bolts
shall be uniformly fastened using manual spanners to take out the free slack, to ensure
the real misalignment will be measured.

ACCEPTANCE CRITERIA FOR MISALIGNMENT

31 Lateral alignment

For standard flanges, the free insertion of the bolts is generally sufficient to
demonstrate acceptable alignment. Lateral alignment may also be checked by laying
a straight edge along the outside diameter of the flange. Measurements should be
taken at locations 90° apart around the flange circumference.

The measured lateral misalignment shall not exceed the following values:

Pipe Size Maximum
misalignment
<DN 100 (NPS4) |2 mm (0.08 in)
>DN 100 (NPS4) |3 mm (0.12in)

Bolt holes shall straddle the natural centreline unless specified otherwise. The
maximum deviation from the required theoretical bolt hole position, as measured
along the bolt circle, shall be 1.5 mm (0.06 in).

3.2 Parallelism

Flange face alignment shall be checked by measuring the distance between the
mating flanges of the pre-assembled joint. Measurements shall be taken around the
circumference at equal distances from the centre line (the outside rim of the flange
will normally be the most convenient position).

The difference between the measurements shall not exceed the following values:

(a) ASME B16.5 flanges, all sizes all, all ratings:
2.5 mm/m (0.03 in/ft)

Note:  This is more stringent than the ASME B31.3 requirement of 5 mm/m (0.0 in/ft) but it has been found realistic
to achieve these limits with little or no additional manufacturing effort.

Table 1 gives these values computed for the flange rim outside diameter.
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Table 1 ASME B16.5 flanges, all sizes, all ratings

Maximum flange face misalignment:
- for a pre-assembled joint, maximum difference in measured values = 2.5 mm/m
(0.03 in/ft)

- for an individual flange, maximum difference to design plane =
mm/m (0.02 in/ft)
This results in the following figures for measurements taken at the outer rim of the flange:
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(b)

(c)

(d)

(e)

(U]

NOTE:

(9

NOTE:

ASME B16.47 flanges, all sizes, all ratings:
1.75 mm (0.07 inch) absolute (regardless of the diameter), measured along
the outside diameter of the raised face.

Tables 2 and 3 give these values computed for measurements along the
flange rim outside diameter.

Flanged pipe spools

The misalignment tolerances given in (a) and (b) above apply to pairs of pre-
assembled flanges. For the terminal flange of a pipe spool, the misalignment can only
be measured as the deviation from the design plane. Instead of simply halving the
allowed tolerance for pre-assembled flanges, allowance should be made for the
possibility that the misalignment of an individual flange can be in either direction and
the misalignment of its eventual mating flange may compensate. Therefore, a
statistical factor is appropriate, so that for the terminal flange of a pipe spool the

deviation from The design plane shall not exceed, where M is the
allowable misalignment for the pre-assembled flanges as given in (a) and (b) above.

Flanged accessories

Accessories are flanged items which are rigid in themselves (e.g. valves,

strainers etc.). The individual flange face misalignment from the design plane shall not
exceed 2.5 mm/m (0.03 in/ft). Also, the misalignment of the two flange faces shall not
exceed 2.5 mm/m (0.03 in/ft).

Face alignment for flange-less components (e.g. wafer type control valves,
sandwiched between flanges): Misalignment as per (a) and (b) above.

Nozzle faces on static equipment.
Alignment of nozzle flange face with the indicated plane shall be within 0.5° in any
direction.

This tolerance is in line with that specified in DEP 31.22.10.32-Gen. and
DEP 31.20.20.31-Gen.

Flanges connecting to rotating equipment (pumps, compressors etc)
The flange face alignment check shall be performed with bolting inserted loosely, and
the acceptance criteria shall be as given below:

Flange diameter Maximum misalignment at OD of
flange

< DN 300 (NPS 12) 0.2 mm (8 mil)

DN 300 to DN 600 0.3 mm (12 mil)

(NPS 12 to NPS 24)

> DN 600 (NPS 24) 0.5 mm (0.02 in)

The above figures are the practical implementation of the tolerances specified in the relevant rotating equipment DEP
(i.e. 0.05° in all directions).

DESIGN

INSTRUCTION FOR ES-50.01
PIPING PTT PUBLIC CO., LTD PAGE: 58 OF 59
ARRANGEMENT ENGINEERING STANDARD REV: D4

39/300
41/52



DESIGN

INSTRUCTION FOR ES-50.01
PIPING PTT PUBLIC CO., LTD PAGE: 59 OF 59
ARRANGEMENT ENGINEERING STANDARD REV: D4
Table 2 ASME B16.47 flanges, series B, all sizes, all ratings

Maximum flange face misalignment at raised face OD:
o for a pre-assembled joint, 1.75 mm/m (0.02 in/ft)

o forindividual flange, maximum difference to design plane,

mm (0.015 in/ft)

This results in the following figures for measurements taken at the outer rim of the flange:
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ATTACHMENT 1

/ \ / \
B N ' 2 T I
| T z N
) N A T
= = T
B’ (M\N.)
ROD| PIN . H | MAX.LOAD WELD
e DIA. | SIZE . : . ! DIA. (N.) SIZE "W
AT=1B [M12] 12 g0 | 80 | 60 | 10 | 14 9200 0
AT=1C [ M16| 16 g0 | 80 | 55 | 10 | 18 9900 0
AT=1D | M20| 20 90 [ 100 | 60 | 15 | 22 15500 3
AT=TE | M24 | 24 90 | 100 | 55 | 15 | 26 22350 38
AT=TF | M30| 30 | 1001100 55 | 15 | 32 35800 38
AT=1G | M36| 36 [ 1201100 65 | 20 | 38 52350 10
AT=1H [M42| 42 [ 130 [ 150| /0 | 20 | 44 /2550 10

NOTE

LUG REQUIRED FOR HANGER ATTACHMENT IS USUALLY SUPPLIED BY SPRING VENDOR, AND
MAY NOT NECESSARILY MATCH THE ABOVE STANDARD. ALL LUG SIZES TO BE PTT APPROVED.

INFORMATION FOR
ISOMETRIC
AT=1%

46 /300

PTT PUBLIC COMPANY LIMITED
ENGINEERING STANDARD

PIPE SUPPORT STANDARD
WELDING LUG 'AT-1

ES—50.01
ATTACHMENT-1
REV. 01
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TYPICAL ASSEMBLIES FOR AT-2
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NOTE
CHECK RE-BAR LOCATIONS & POSITION PLATE ACCORDINGLY
HANGER

TYPE |ROD D1A| B x T [ D MAX.LOAD | FIXING ANCHOR

AT-7B 12 250x10 25 14 5200 M172

AT-2C 10 250x12 25 14 9900 M1?2

AT-2D 20 290x12 29 18 15500 M16

AT-7E 24 500x20 50 27 22550 M26

AT=2F 50 500x20 50 26 55800 M24

AT=2G 50 525%x25 50 20 52550 M24

AT-2H 47 350x30 o0 SN 72550 M30
INFORMATION FOR
ISOMETRIC
AT—2%

ES-50.01

0}

ATTACHMENT MOUNTING PLATE

PTT PUBLIC COMPANY LIMITED

ENGINEERING STANDARD

PIPE SUPPORT STANDARD

ATTACHMENT-2
REV. 01
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C’ B
TYpE R g e | w | o | o | F |waxiow | BOLT SIZE | 50
0 DA | (N) | x LENGHT | O
AT-3B | 12 50x6 | 75 | 40 | 50 | 18 | 5200 | M16x80 | 6
sT-3C| 16 | 75x10 | 85 | 60 | 55 | 22 | 9900 | M20x110 | 6
sT30| 20 | 75x12 | 85 | 70 | 55 | 27 | 15500 | M24x130 | 6
AT-3E | 24 | 100x12 | 115] 75 | 80 | 33 | 22350 | M30x140 | 6
AT-3F | 30 | 130x15 | 135] 100| 80 | 38 | 35800 | M36x180 | 8
AT-3G| 36 | 150x20 | 165| 125| 100 | 44 | 52350 | M42x200 | 8
AT3H| 42 | 150x20 | 195] 135] 125] 50 | 72550 | W48x220 | 8

NOTE
1) SUPPLY ONE BOLT (SIZE AS NOTED) PER AT—3 FOR NORMAL CONNECTION,

487300
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PIPE SUPPORT STANDARD
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AT
45 ALTERNATIVE 45 MAX.
MAX. CONNECTION 120 MIN.
6 p— ‘ p—
JES 3,9 ‘
— A \
— 4 TYPE 1 i
Lo . \ |
1 , ‘
i /J %q \ TYPE 2 o
L 7777777777777777777 L
HOLE DIA. = ROD DIA.+2 % 90x90x 7L
ELEVATION (MAX. RODF SIZE = 16mm)
VIEW A
AT—4A
"
B 725
MIN. MIN
\ \ 14 DIA. HOLES
E1 | f . . // FOR TIE ROOS
e fH i
ALTERNATIVE I e aaii M12 DIA. TIE RODS.
HANGER ROD | HCUT & THREAD TO SUIT
ATTACHMENT | B ATTO CLAMP AROUD
POSITIONS. ! EXIST'G CONC.BEAM
e e oG REINFORCED CONCRETE
TYPE 2 : i s BEAM OR COLUMN
ffffff | ] 1
FELEVATION
AT—4B
NOTES

1) SAFE WORKING LOAD = 7100N.
2) WHENEVER TYPE AT—4 IS APPLIED.BEAM SHALL

BE INVESTIGATED FOR ADDITIONAL ECCENTRIC LOAD. JSE%E%EON FOR
3) FABRICATION TO SUIT ON SITE.OR AS
SPECIFIED ON GENERAL ARRANGEMENT DRGS.
ES—50.01

(‘) PIPE SUPPORT STANDARD
HANGER ATTACHMENT
PTT PUBLIC COMPANY LIMITED
ENGINEERING STANDARD

ATTACHMENT -4

REV. 01
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