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1.0 GENERAL 0
1.1 Scope

1l.1.1 Except as modified by this specification, centrifugal. com-

" pressors shall be in accorddnce with the API Standard 617
(Fourth Edition, November, 1979), '"Centrifugal Compressors
for General Refinery Services.” An exception to API-617
del2tes only the portion of the paragraph specifically noted
in the parentheses herein.

1.1.2 (Refer to Paragraph 1.1 of API-6l7 - Addition).

This specification covers the minimum requirements for centri-
fugal compressors in petroleum refinery and chemical plant
services. ' :

1.1.3 Data sheets defining the Buyer's requirements and service
conditions form a part of this specification. Copies of
these data sheets shall be completed by the Seller and

. returned to the Buyer.

1.2 Conflicting Requirements

(Refer to Paragraph 1.3 of API-617 = Exception).

In case of conflict between this specification and the accompanying
documents, the order of precedence is as follows? ’

1.2.1 1Inquiry or Purchase Order.
. 1.2.2 Data Sheets.

1.2.3 This Specification.
1.2.4 API-617.
1.2.5 Other Standards.

L.3 (Refer to Paragraph l.4.1 of API-617 - Additionm).
""Pressure Rise to Surge” is the absolute discharge pressure at the
flow corresponding to the surge point for the rated operating speed
and inler conditions minus :the absolute discharge pressure at the
rated operating point.

1.4 (Refer to Paragraph 1.3 of aPI-617 - additionm).
The publications referenced in this paragraph arae subject to the
modifications contained in the 3Buyver's specifications accompanying
this specification.

L.5 (Refer :o Paragraph L.3.2 of API-317 - Exception).

'

The Seller snall comply with Paragrapn. 2.1.13 of API-617.
ol grar
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2.2

P

2.1.1

2.1.2

2.1.3

2.1.4

Casing

©_2.0 BASIC DESIGN

2.1 General

(Refer to Paragraph 2.1.2 of API-617 - Additiom).

The surge capacity for the overall compression train (at
constant speed) shall be at least 20 percent below the
capacity required for the normal operating conditiomn.

(Refer to Paragraph 2.1.11 of API-617 - Exception).

All equipment shall meet the noise level requirements of
Specification 14222-aA-12, "Noise Levels of Equipment."”

(Refer to Paragraph 2.1.14 of API-617 - Addition).

The Seller shall accept full (unit) responsibility for the
engineering coordination of compressor and driver, including
gear unit, if needed, and for the avoidance of the critical
speeds or resonances of component parts which might adversely
affect the operation of the combined unit.

Prior to issuing the Purchase Order, the Buyer and ;ﬁe Seller
shall agree on a plan to satisfy the quality assurance

requirements of the equipment furnished.

Connections

2.2.1

2.2.2

(Refer to Paragraph 2.4.3 of API-617 - Addition).

Compressors with all inlet and outlet connections in the lower

half of the casing shall be provided with.valved vent _
connections. Valved drains shall be provided on each stage
nf horizoutallv split casings. ’
(Refer to. Paragraph 2.4.4 of API-617 - Addition).

All casing drains shall be valved.

External Forces and Moments

(Refer

to Paragrapn 2.5.1 of API-617 - Exception).

Compressors shall be designed to withstand the following external
loadings:

Vertical Component - Combined forces and moments due to all piping

connections or to any one piping connection resulting in a
vertical reaction (either upward or downward) at any support point
of at least one-nalf the dead weight reaction of the compressor

At rthe support doinc.

SPECIFICATION NO.
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Horizontal Transverse Component - Combined forces and moments due
to all piping comnections or to any individual piping connection
resulting in a horizontal transverse reaction at any support point
of at least one-~third the total dead weight reaction of the
compressor at the support point.

axial Component - Combined axial forces of all piping comnections
or axial force of any one piping connection resulting in an axial
force on the compressor casing of at least one-=sixth the com- .
pressor weight. / '

2.4 Rotating Elements

(Refer to Paragraph 2.6.13 of API<617 - Addition).

Balance piston return lines shall comply with this paragraph of API-
617, but other equalizing lines and passages on the compressor (such
as the reference gas line) shall be sized to limit veloecity to 25
fps at the most demanding transient condition. These requirements

shall apply when the labyrinth-to-rotor clearances are up to 1350
percent of the normal clearances. The gas reference line shall be
2" diameter minimum.

2.5 Shaft Seals
2.5.1 (Refer to Paragraph 2.7.3.1 of APT-617 - Addicion).

Labyrinth type shaft seals shall be designed to prevent the
possibility of any oil leakage into the compressor gas flow
under any operating condition.

2.5.2 The suction end labyrinths of any air compressor which draws
‘from atmosphere shall be pressurized with air from the
discharge. A connection shall be provided to pressurize the
suction end labyrinths temporarily with air from an extermal
source during startup.

2.6 Critical Speed

2.6.1 (Refer to Paragraph 2.8.1.6 of API-617 - Exceptiom).

No actual torsiomnal resonant speed shall be within 10 percent
of the first or second harmonic of the rotational frequency
in the operating speed range, including up to trip speed, nor

shall it be within 10 percent of gear tooth-passing frequencies
within the operating speed range.

i~

.50.2 (Refer to Paragraph 2.8.1.11 of API-617 - Exceptionm).

The Seller shall perZorm a composite torsional=-vibracion
analysis of the compressor-driver unit (and speed changing
zear, if used), and shall be responsible for the unit's satis-
factorv performance. Other manufacturers providing components
in the system shall srovide the necessary data to the Seller
2nd shall identifv sources or torsiomal excication. The
Seller shall submit a torsional analvsis report to che 3uver
for approval.

sPetIrIcaATION N0, L6222-K-1 aew__ 2 KT 4 o 8
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2.6.3 The Seller shall, when requested, supply all necessary infor-
mation to enable the Buyer to check the lateral and torsional
critical speeds.

2.7 Vibration and Balance
(Refer to Paragraph 2.8.2.1 of API-617 - Addition).

Shafts shall be dynamically balanced before assembling the impellers
and other rotating components.

2.8 Thrust Bearings

2.8.1 (Refer to Paragraph 2.9.2.1 of API-617 - Addition).
Thrust collars shall be replaceable.
2.8.2 (Refer to Paragraph 2.9.2.8 of API-617 - Clarification).

When specified, a minimum of two pads on both the active and
inactive side of .the thrust bearing shall be fitted with
embedded thermocouples to sense pad surface temperature.

2.9 Materiéls
2.9.1 General
2.9.1.1 (Refer to Paragraph 2.11 of API-617 - Addition). -

When specified by the Buyer, alloy steel, stainless
steel, or carbon steel castings shall be x-ray
inspected. The requirements for x-ray inspection
including the extent of radiography, technique, and
standards for acceptance will be covered by separate
specifications.

2.9.1.2 (Refer to Paragraph 2.11 of API-617 - Additiom).

The Buyer shall be informed in writing whenever a
proposed steel casting is to be the first one cast
from a new set of patterms. Such castings shall be
x-ray inspected as defined by separate specificatioms.

2.9.2 Welding

2.9.2.1 (Refer to Paragraph 2.11.2.2(6) of API-617 - Exception).

All welds on cast, forged, or fabricated parts con-
taining process gas under pressure shall be radio-
graphed.- Radiographs shall be made and judged
according to Paragraph UW-31 of the ASME Unfired
Pressure Vessel Code. Derects which exceed these
requiremencs shall be repaired and the part re-
radiogravohed.

speciricaTion no.__14222-K-1 w2 L G L
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2.9.2.2 (Refer to Paragraph 2.11.5.2 of API-617 - Additiom).

Repairs to castings by welding or by other means may
be made only on approval of the Buyer's repre-
sencative. The Buyer's approval .of welding and

lnspectlon procedures used for such repairs shall be .
obtained before the work is dome. Major weld repairs
shall be heat treated.

2.9.3 After completion of machine work, cast or forged parts subject
to process gas pressure shall be inspected over their entire
surface by the magnetic particle method. Tears and cracks
located by magnetic particle inspection shall be repaired or
the part replaced.

2.9.4 Shafts shall be ultrasonically examined in accordance with
Section VIII, Division I, UF-55 of the ASME Code.

2.9.5 (Refer to Paragraph 2.11.2.4, 2.11.6.1, and 2.11.6.2 of
API-617 - Addition).

Refer to Paragraph 4.2.7 of APi-él?.

3.0 ACCESSORIES
3.1 Drivers
3.1.1 (Refer to Paragraph 3.1.1 of API-617 - Addition).

Unless otherwise noted, drivers and drive equipment shall be
furnished by the Seller.

3.1.2 (Refer to Paragraph 3.1.4 of API-617 - Additiom).
Compressors driven by motors having drooping speed'charactet-
istics shall be rated at the actual motor speed for the load

condition, not at synchronous speed.

3.2 Mounting Plates ' .

(Refer to Paragraph 3.3 of'API-6l7 - Addition).

7hen sole plates are specified to be furnished by the Seller, they
3hall have rounded cormers (plan view) with a minimum radius of two
inches.

3.3 Controls and Instrumentation

3.3.1 (Refer to Paragrapn 3.4.l.1 of API-617 - additiom).

The Seller shall pjrovide a piping and instrument diagram
showing all required instruments and the connections between
2ach instrument snd the associated equipment. The diagram
snall indicace which devices are provided by the 3Buyer and
which are jrovided 5v che Seller. aAll flow ranges, temper-
stures and pressures. and all instrument and control specifi-
cactions shall be indicated on che diagram or an associaced
5ill of material.

semiricarion x0._ L4222-K-1 el 7 G or 38
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3.3.2' (Refer to Paragraph 3.4.3.1 of API-617 - Additon).
(Refer to Paragraph 3.4.3.4 of API-617 - Exception).

The instrumentation specified on the compressor data sheets
shall be provided in addition to that requlred by API Standard
617 and Buyer's appropriate specification.

3.4 Alarms and Shutdowns

(Refer to Paragraph 3.4.3.4 of API-617 - Additiomn).

Alarm and shutdown switches for high thrust bearing temperature shall
be provided by the Seller when these thermocouples are specified.

The preferred signal for this alarm and shutdown function for
excessive thrust bearing temperature is the differential temperature
hetween the oil to the thrust bearing and the thrust pad.

3.5 Auxiliary Piping

3.5.1 (Refer to Paragraph 3.5.2 of API-617 - Addition).

Casing drain valves shall be conveniently located at the edge
of the baseplates.

3.5.2 (Refer to Paragraph 3.5.3 of API-617 - Addition).
Beéring lube o0il from compressors, drivers, and speed changing

gears shall not be drained through the coupling guards when
non-lubricated couplings are used.

‘4.0 INSPECTION AND TESTING

4.1 Inspection
(Refer to Paragraph 4.2 of API-617 -~ Addition).

Rotors and stators (immediately adjacent to rotors) shall be checked
for residual magnetism. De-gaussing'shall be required if 'reading is
above 2-~1/2 gauss.

4.2 Testing

3.2.1 General

4.2.1.1 (Refer to Paragraph 4.3.1.2 of API-617 - Addition).

The Seller shall submit for the Buyer's approval.
written test procedures for all tests at least six
weeks before the scheduled test date.
4.2.1.2 Unless otherwise approved, the countract couplings shall
be used ior the mechanical and perrormance tests.
me—— - —

speciricaTiOn %0. 14222 -K-1 T -4 snexy 7 or 8




FOKM N-293 7/66

4.2.2

4.2.4

5.1.1

' L

Hydrostatic Test

(Refer to Paragraphs 4.3.2 and 4.3.6.1 of API-617 - Additionm).

In addition to the hydrostatic test, cast compressor casings
for hydrogen-rich or hazardous gas service, shall have a
helium leak test.

Mechanical Running Test

The four-hour running test shall commence when the bearing
temperatures and vibration readings have stabilized. Bearing
temperatures shall be considered to be stable when the oil
temperature rise across the bearings dnes not vary by more
than 29F over a lS-minute period. Vibration readings shall be
considered to be stable when a trend in vibration readings is
not evident.

Optional Tests
(Refer to Paragraph 4.3.6.1 of API-617 - Addition).

4.2.4.1. To determine the slope of the surge line, each per-
. formance test shall include, in addition to the five
points specified, at least one surge point at less
than 100 percent speed and one surge point at more
than 100 percent speed.

4.2.4.2 When a performance test is specified, the rotor and
casing used for this test shall be shipped cogether
as an assembled unit.

5.0 VENDOR'S DATA

5.1 Contract Data

Drawings
(Refer to Paragraph 6.2.2.3 of API-617 - Addition).

The Seller shall provide a composite diagram of all components
of .the compressor train showing the thermal and mechanical
movements (vertical and horizontal) anticipated when the train
is brought :from rest to normal operacting conditiomns. This
diagram is to be approved by the Buyer, and will be used as
the basis for setting the cold alignmenc of the ‘trainm.

Curves

(Refer to Paragraph 6.2.3.1 of API-617 - aAddition).

5.1.2.1 ‘“When specified, performance curves shall show the
discharge cemperatures at the end of each compression
seczion.

5.1.2.2 'M"Quadrant' curves shall be furnisned for all com-
Jressors which are required :o operace over a range of
succion and discharge counditions or with gases varying
in composition and molecular weight.

sPECIricaTIion NG, _14222-K-1 e 2 wxy 8 or 8




TABLE OF CONTENTS

1. GENERAL

2. BASIC DESIGN

3. PIPING AND APPURTENANCES

4. CON:].'ROLS AND INSTRUMENTATION:
5. MATERIALS

6. DRIVERS

7. SHOP INSPECTION

8. SHOP TESTS

9. PREPARATFON FOR SHIPMENT

10. DRAWINGS AND OTHER DATA

r-]
b
o~
o
~y
Z LA — - .
=2 V-N I REVISED SPEC. REFERENCE R ) g
S 1]¥0 | ISSUE FOR PHAST ZERQ \C HS  RIEA
5/80 | ISSUED FOR APPROVAL [72) e 1
ASFI THE BRECKINRIDGE PROJECT AECT | JO8 wo. 14222
U.S. DOE COOPERATIVE AGREEMENT NO. DE-FCO5-800R20717 108 __IREY
GENERAL SPECIFICATION
RECTIPROCATTING COMPRESSORS 14222-K-2 2
-
1 of 14

- SHEET




FORM W-293 7/66

1.0 GENERAL
1.1 SCOPE

1.1.1 Except as modified by this Specification, reciprocating
compressors shall be in accordance with API Standard 618
«(Second Edition ~ July, 1974), "Reciprocating Compressors for
General Refinery Services.'" An exception to API-618 deletes
only the portion of the paragraph specifically noted in
parentheses herein.

1.1.2 (Refer to Paragraph 1.1 of API-618 - Additionm).

This specification covers the minimum requirements for recipro-
cating compressors, drivers, and auxiliaries in petroleum
o refinery and chemical plant services. .

1.1.3 Data sheets defining the Buyer's requirements and  service con-
ditions form a part of this specification. Copies of these
data’ sheets shall be completed by the Seller and returmed to
the Buver.

1.2 Conflicting Requirements

(Refer to Paragraph 1.3, API-618 -~ Exceptionm).

In case of conflict between this specification and the accompanying
documents, the order of precedence is as follqws:

Inquiry or Purchase Order
Data Sheets

This Specification
APT-618

Other Standards

1.3 Referenced Publications

The publications referenced in this paragraph are subject to the
modifications contained in the Buyet s specifications accompanying
this specificacion.

1.4 Quality Control

Qualicty Control Procedures to be used for -the manufacture of
equipment included in this specificatiom shall be agreed between the
3uver and Seller prior to start of manufacture. Jany Seller's
Qualitv Control Procedures accepted by the Buyer shall be available
for review by the Buver or his authorized representative upon
requesct.

SPECIFICATION NO._ _L104222-K-2 ace seagy 2 , OF L4
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2.1

2.2

2.3

2.0 BASIC DESIGN

General
2.1.1 (Refer to Paragraph 2.1.2, API-618 - Addition).

P .
The entire compressor train, including driver, couplings and
gear unit, if needed, shall be designed to sustain full-load
emergency trip-outs without damage.

2.1.2 Compressors driven by motors having drboping speed character-
istics shall be rated at the actual motor speed for the load
condition, not at synchronous speed.

2.1.3 (Refer to Paragraph 2.1.3, API-618 - Additiom).

The Seller shall include, as a minimum, protective devices as
required by the specifications. In addition, the Seller shall
recommend, and quote separately, any protective devices he
deems necessary to prevent damage to the equipment covered by
this specification.

2.1.4 (Refer to Paragraph 2.1.5, API-618 - Exceptiom).

Noise level criteria for the equipment installation shall -con-
form to Specification 14222-A-12, '"Noise Levels of Equipdent."

Ailowable Speeds

(Refer to-Paragraph-2.2.1, API-618 - Additionm).

Preferably, the maximum average piston speed shall not exceed 850
feet per minute for oil lubricated cylinders and 700 feet per minute
for nonlubricated cylinders.

Allowable Discharge Temperature

A high discharge temperature shutdown or 100 percent unloader
actuating device set at 3500F shall be provided on any hydrocarbon
lubricated compressor. A synthetic lubricant is required for
lubricated compressors handling air or other oxygen-bearing gas at
discharge temperatures above 250°F,

Rod. Loadings
(Refer to Paragraph 2.4, API-5418 - Exception)

In the absence of accurate reciprocating inertial forces in the
Seller's quotation, rod loading shall be evaluated on the basis of only
gas pressures at ‘the operating condition redulting in the highest
loadings. At this condition, 110 percent of the discharge pressure
shall be used to calculate: the rod loading for each stage. Rod loads
calculacted in this manner shall not exceed 80 percent of the manu-
facturer’'s maximum continuous (not peak) load rating. Within one-
month arter ourchase commitment, the Seller shall submit actual net

rod loading Zor- 2ach load step of avery specified operating com-
ditions (see Paragraph 10.2.12 of API-318). These loadings shall oe
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based on the combined effects of the inertial forces and gas pressures.
At 110 percent of the maximum anticipated discharge pressure of each
stage, the resultant loads shall not exceed 90 percent of the manu-
facturer's maximum continuous rating.

2.5 Vibration and Critical Speeds

(Refer to Paragraph 2.5, API-618 - Addition).
All ctorsional studies. shall be submitted to the Buyer for approval.

2.6 Compressor Cylinders

2.6.1 - (Refer to Paragraph 2.6.2, API-618 - Addition).

All compressor cylinders shall be horizontal with bottom dis-
charge, unless other arrangements are specifically approved
by the Buyer.

2.6.2 (Refer to Paragraph 2.6.6, API-618 - Addition).

Liners shall be'providedﬂin.all cylinders. Liner design. shall
allow liner removal with a portable hydraulic puller. Liners
for services utilizing Teflon rings shall be Teflon burmished.
All liners for nonlubricated service shall be homed to a
finish of 6= to 8-micro inches RMS.

2.6.3 (Refer to Paragraph 2.6.8.1, API-618 - Addition).

Forced liquid cooling shall be provided for the jackets of
all cylinders which are nonlubricated. Thermosyphon systems
may be used subject to Buyer's approval.

When a forced liquid cooling system is required, it shall be
console mounted and consist, as a minimum, of the components
shown on Diagram 1. The air cooler shall be a radiator type
mounted on the compressor building roof, if possible.

2.7 Valves

2.7.1 Damped or cushioned valves shall be provided for -hydrogen-rich
services, and are preferred for other services. (Hydrogen-
rich is defined as any gas mixture containing 30 percent, by
volume, or more of hydrogen).

2.7.2 Valve clearances and valve gas velocities shall be selected to
suit the range of gas compositions and operating conditions
specified. If a compressor is required to handle gases with a
significantly nigher molecular weight than those specified for

. normal operation (such as for regeneration service), Seller
shall prrvide a spare set of valves suitable for loaded or
unloaded service with the heéavier gas.

2.8 Pistons and Piston Rods

(Refer to Paragraph 2.8.3, API-618 -~ Exceptions).
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The bearing load of wear bands shall not exceed 5 psi, based on the
weight of the piston plus one-half the weight of the rod divided by
the wear band area (A), where A = the lenght of a 120-degree chord
(0.866 x diameter) times the total width.of -the wear. bands.

2.9 Uistance Pieces

(Refer to Paragraph 2.10.1, API-618 - Substitution).

The compressor shall be equipped with an extra-long distance piece.
A single compartment is acceptable for non-hazardous or toxic gases;
two-compartment distance pieces are required for hazardous or toxic
gases with segmental packing provided between the two compartments
with lubrication provided as necessary.

(Refer to Paragraph.2.10.2, ‘API-618 - Exception).

Distance pieces shall be equipped with gasketed solid covers.

2.10 Stuffing Boxes and Packing

2.11 Compressor Frame Lubrication

- 2.10.1 (Refer to Paragraph 2.11.3, API-618 - Additiom).

2.10.2 (Refer to Paragraph 2.11.4, API-618 - Exception).

2.10.3 Liquid cooling shall be accomplished by either a thermosyphon

Vent piping inside the compressors shall be stainless steel.

Liquid cooling of packing is required for cylinders operating
in nonlubricated or hydrogen-rich services, in any service
above 500 psig, or when flurocarbon-filled packing is used.

system, if approved by the Buyer, or a forced circulation
coolant system provided by the Seller.

a)' Any packing cooling system shall be separated.from.the’
cylinder jacket cooling system.

b) A forced circulation system shall be console mounted and
included a reservoir with level gauge and vent connection,
motor driven pump, cooler, filter, amd all interconnecting
oiping and valves. Instrumentation shall include, as a
minimum, the following:

Packing coolant temperature indicators

Flow indicarors'at each packing outlet
Reservoir level gauge

Reservoir low level alarm

Pump discharge pressure gauge

Cooler discharge ctemperature gauge - coolant.

2.11.1 (Refer to Paragrapn 2.12.2, API-618 - Exception).

The compressor frame lubrication is not required to be in
accordance with API-614. ’

IPECIFICATION XO.
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2.11.2

2.11.3
2.11.4
2.11.5

S-'2.11.6

2.11.7

2.11.8

2.11.8

2.11.10

2.12 Cvlinder and 2acking Lubrication

_device provide to prevent the main driver from being started
" until the pre-lube requirements of the compressor have been

.
(Refer to Paragraph 2.12.3, API-618 - Addition).

A pressure lubrication system shall consist of a shaft-driven
main oil. pump;.a motor-driven- auxiliary pump, twa oil coclers and
twin oil filters with a four=way,. continuous’flow transfer valve.
Means shall be provided to pre-lube the frame and rod bearings
by using the auxiliary pump prior to start-up, and a pressure

satisfied. The control system shall also start the auxiliary
lube o0il pump on low lube pressure.

(Refer to Paragraph 2.12. 3 1&2.12.3.2, API-618 - Additiom).

Lube oil pumps shall be equlpped with mechanical seals where
shaft seals are required. . :

(Refer to Paragraph 2.12.3.1, API-618 - Addition and to
Paragraph 2.12.3.2, API-618 - Exception)

The capacity of each lube oil pump shall not be less than 125
percent of the lube system requirements.

Pumps shall have cast steel cases, except that oil pumps
driven directly by the compressor shaft may be of cast iron
or modular iron construction.

(Refer to Paragraph 2.12.3.3, APTI-618 - Exceptionm).

Shell and'Cube type cooler ghall bave removable bundles.
(Refer to Paragraph 2.12.3.3, API-618 - Additién).

Coolers shall be suitable for injection of saturated steam at
30 psig to facilitate a fast warm-up of the oil prior to

stgrt-up when specified site mlnlmum ambient temperature is
40°F or lower.

(Refer to Paragraph 2.12.3.4, API-618 - Addition).

Seller shall furnish twin full flow filters. Filters shall
be of the replaceable cartridge type.

Lube 0il systems shall not be subcontracted for design and/or
manufacture without the written approval of the Buyer.

Seller shall furnish a comsole type lube o0il cooling system
with réservoir sized for 8-minute retention time, electric
motor-driven 0il pump, single filter an single cooler for
the driver and gear when turbine dirvers are specified.

(Refer to Paragrapn 2.13.1, API-518 =~ iddition).

Yotor-driver iuoricators shall de incerlocked so that the
compressor cannot bse started without oil supply to the
¢ylinders.
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2.13 Soleplates and Rails

2.14

2.15

2:13.1 (Refer to Paragraph 2.15.1,API-618 - Addition).

Compressor frames having more than three crank spaces shall
be mounted on soleplates or rails. Cylinders or cross-head
guide pedestals shall be provided with soleplates. Drivers
and gears, if required, shall be mounted on a common base-
plate. All rails, soleplates, and baseplates shall be
supplied by the Seller.

+2.13.2 (Refer to Paragraph 2.15.2, API-618 - Additiom).

All components directly connected to .the compressor, such as
gear reducers and drivers, shall be provided with 1/8-inch
shims between the support feed and the top of the baseplate
or soleplate to facilitate field assignment.

2.13.3 Expoxy grout will be used on all reciprocating compressors.

Tools

(Refer to Paragraph 2.17.2, API-618 - Exceptiom). -

Pneumatically operated turning devices are required for compressors
rated at 1000 bhp and above.

The compressor shall be equipped with a flywheel of sufficient mass
and inertia to minimize rotational speed variations.

PIPING AND APPURTENANCES

3.1

Piping and Connections

1.1.1 Genggal Piping Requirements

a) (Refer to Paragraph 3.2.1.2, API-618 - Additiom).

If special flanges, not in accordance with ANSI Standards,
are unavaoidable, the Seller shall supply a welding neck
companion flange, bolting and- gasket, to be installed by
the Buyer. '

5) (Refer to Paragraph 3.2.1.4, API-618 - Additiom).

All pipe 2-inch nr larger shall be of seamless steel not
lighter than Schedule 40 and shall have flanged connectious.

¢) All pressure vessel connections shall be rflanged.

4) All control valves shall be flanged and control valve
manifolds shall be provided with bypass valves and a 3/4-
inch bleed wvalve. Shutoif valves shall be provided on
2ach side of the control valve. ’
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e) Seller shall indicate on piping drawings or diagrams all
lines which are subject to freeze-up. Steam or electric
tracing and insulation of these lines will be provided by
the Buyer.

f) Bolt holes on all flanges. including nozzles, shall be
back-faced or spot-faced.

3.1.2 Frame Lubricating Oil Piping Requirements

a) (Refer to Paragraph 3.2.3.1, API-618 - Additiom).

External reservoirs, pumps, coolers, filters, and countrol
valves not integral with the compressor shall be:furnished
in an assembled console. Consoles shall have a steel
baseplate with rim and drip lip for drain;ge.

b) (Refer to Paragraph 3.2.3.2, API-618 - Additiom).

All piping dowmstrean of the lubricating oil filters.
(between the filters and compressor) shall be stainless-:
steel. This material shall also be used for any branch
piping for gauges and instruments. Valves in stainless
steel lines shall have carbon steel bodies with stainless
steel trim. The gas tungsten-arc method using an
internal inert gas purge shall be employed for the root-
pass weld of all butt-welded stainless steel lube o0il

piping.

3.1.3 Coolant piping Requirements

a) (Refer to Paragraph 3.2.5.1, API-618 - Addition).

The seller shall supply all cooling water piping and mani-
folds for all equipment mounted on the compressor or com-
pressor base. o

b) (Refer to Paragraph 3.2.5.2, API-618 - Addition).

The Seller shall provide valves and unions in the coolant
inlet and outlet lines to each compressor cylinder.

c¢) (Refer to Paragraph 3.2.5.3, API-618 - Addition).
The Seller shall provide coolant piping including all incer-
connecting piping for any system components that are
console mounted. See Diagram 1.
d) (Refer to Paragraph 3.2.5.4, API-618 < Addition).
Drains with valves and plugs shall be provided at all low

points in the piping svstems. Plugged vent connections
shall Se provided at all high points of piping systems.
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3.2

3.3

—

Pulsation Suppression Devices

3.2.1

3.2.2.

3.2.3

3.2.5

3.2.6

(Refer to Paragraph 3.2.1, API-618 - Addition).

The Seller shall supply pulsation suppression devices and shall
have the overall responsibility for coordinating the selection
and design of same to adequately eliminate objectionmable
pulsations, excessive piping vibrations,; and to avoid harmful
system resonant conditiomns.

(Refer to Paragraph 3.3.2, API-618 - Addition).

The Seller shall*selecé:tﬁe,pulsatinnssuppressionddeﬁieesmuin
accordance with the applicable design approach outlined in
Paragraph 3.3.3, API-618, Table 1 or Table 2.

a) (Refer to Paragraph 3.3.2.1, API-618 - Addition).
(Refer to Paragraph 3.3.2, API-618 - Substitution).-

Design Approaches: Analog evaluation of any of the above
methods planned for pulsation suppres$Sion shall be accom-
plished, including study of mechanical and acoustical
‘interaction of compressor components, suppression devices,
and the piping system for all compressors rated at 500
horsepower or larger. .

This pafagraph shall apply.
(Refer to Paragraph 3.3.3, API-618 - Additionm).

This ﬁaragraph shall apply. See Paragraph 3.2.2 of this.
specification. '

(Refer to Paragraph 3.3.6, API-618 -'Substicution).'

Pulsation suppression devices shall have pressure ratings
consistent with cylinder design and shall comply with the

ASME Boiler and Pressure Vessel GCode, Section VIII. All vessels
in service where the gas contains H,S shall be fabricated of
copper-free alloys and shall be stréss-relieved.

(Refer to Paragraph 3.3.12, API-618 - Additionm).

Suction pulsation suppressors shall be of the combination
liquid-separator snubber type. Provision for liquid level.
indication and alarm shall be furnished.

(Refer to Paragraph 3.3.18, API-618 - Addition).

A vent -connection shall be provided in each chamber of each
oulsation suppregsor.

Iatercoolers and Aftercooliers

The Buyer will furnish all coolers in gas service except for standard
air compressors.

SPECIFICATION NO.




FORM M-293 7/66

| seecificaTion no._ 14222-K-2 ' e _ 2 . 10 -

4.1

4.2

4.3

4.4

Genéral
(Refer to Paragraph 4.1, API-618 - Additiom).

Provisions for controls and instrumentation shall be in accordance
with the acompanying specification for packaged equipment instrument-
ation. )

Capacity Control

(Refer to Paragraph 4.2.1, API-618 - Exception).

Capacity control shall be obtained by suction valve -unloading, using
five~-step unloading for 0,25,50,75, and 100% loading capacity.

Instrument Panels

(Refer to Paragraph 4.3, API-618 - Additiom).
A separately mounted instrument padél will be provided by .the Buyer.

Gauges

4.4.1 All instruments connected to lines under pressure shall be
provided with block and bleed valves.

4.4,2 -(Refer to Paragraph 4.4.3, API-618 - Addition).
all thermometers shall be provided with thermowells.

4.4.3 Level gauge glasses shall not be used for pressures above 1000
psig. Altermative level indication devices shall be provided.

4.4.4 A pressure gauge hall be provided on the discharge side of
each lube o0il pump and packing coolant pump (if any).

4.4.5 Packing temperature gauges shall be provided for cylinders
operating at 500 psig and above, and for all cylinders with
cooled packing.

4.4.6 Temperature indicators shall be provided on each bearing of any
speed-changing gear between the compressor and driver.

4.4.7 Compressors shall be provided with a protected crankcase oil
level zauge marked to show the required oil level.

4.5 Alarms and Shuctdowns

4.5.1 (Refer to Paragraph 4.5.2, API-518 - Addition).
The foilowing extra alarms shall be provided:
1. digh lube oil cemperacure at outlet of-cooler.

2.  Excessive pressure drop across lube oil Zilters.

4.5.

te

Each shucdown switch shall be provided wich additional contacts

4.0 CONTROLS AND INSTRUMENTATION
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4.4.4

4.4.5

4.5.6

4.5.7

5.0 MATERIALS

6.0 DRIVERS

4.5.3

. The trip system shall be suitable for actuation by remote

4.6 Tachometers
(Refer to Paragraph 4.6, API-618 - Exception).

Tachometers of the electrical or mechanical type shall be provided for
all variable speed compressors. Mechanical tachometers shall be
equipped with a disengaging clutch. Minimum tachometer range shall be
from the lowest control point to 115 percent of maximum continuous
speed.
shall be an analog signal suitable for the simultaneous indication of
speed at a local panel and in the control room. Vibrating-reed
tachometers are unacceptable.

5.1 (Refer to Paragraph 5.1.8.1 of API-618 ~ Addition).

Repairs to castings by welding or by other means, may be made only om
approval of the Buyer's representative. Buyer's approval bf welding
and inspection procedures used for such repairs shall be obtained
before the work is dome. Major weld repairs shall be heat treated.

6.1 Motor Drivers

I *
for an indicating device to show which switch caused the com-
pressor to shut down.

Pressure and temperature switches shall not be combined with
indicating devices, except for filter differential pressure

indicators.

Permissive start switches shall be separated from .shutdown
switches. ’

(Refer to Paragraph 4.5.8, API-618 - Additionm).

emergency shutdown system.

Separate switches are required for pre-alarms and shutdowns.
All switches shall be double thrown so that they can be used
either in normally-open or normally-closed circuits.

Buyer will provide all annunciator and audible alarm equipment.

g

The output of each electrical tachometer generator system

drop.

(Refer to Paragraph 6.2.2, API-618 - Addition).

Motor enclosures shall be specified Class I, Group D, explosion-proof
or totally-enclosed forced ventilated, suitable for Division 1 areas -
per APTI-RP S00A. Tror totally enclosed forcedfventilated enclosure,

a dual-blower arrangement with automatic switch-over and alarm shall be
furnished. The vendor shall specifyv the coolant air flow and pressure

(Refar to Paragraph 6.2.4, API-618 - Exception).
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Synchronous motor drivers:shall.be.mounted directly on the compressor
drive extension. If required, an outboard bearing to support the end
of the shaft extension shall be provided by the Seller. Induction
motor drivers shall be flexibly coupled.

6.2 Gas Engine ‘Drivers
(Refer to Paragraph 6.4.5, API-6i8 - Addition).
Gas engine ignition systems shall be of the low-fire hazard type.

6.3 Couplings
(Refer to Paragraph 6.6.1, API-618 - Addltion)
Seller shall supply all coupllngs “and guards between the compressor
and the driver. The manufacturer and type shall be subject to Buyer's
approval. e

6.4 Redecingﬁgears

(Refer EO'Patagraph 6.7.1 & 6.7.3, API-618 -~ Exceptiom).

Gear units, if required, shall be separated from the drivers and shall
have a service factor of at least 2.5.

7.d SHOP INSPECTION

7.1 (Refer to Paragraph 7.1.1 & 7.1.2, API-618 - Exception).

The responsibility for inspection rests with the Seller. The Buyer
reserves the right to inspect at any time during fabrication of the
equipement and to witness all hydrostatic, mechanical, and performance
tests. Inspection shall be bv the Burar or his authorized repre-

sentative, who shall have entry to
plants while work on or testing of
and shall have the right to reject
conform with the specifications or

plants,:inecluding- the. sub=Seller's
the equipment is being performed,
any equipment which does not

the purchase order.

FORM M-293 7/66

7.2  (Refer to Paragraph 7.1.2, API-618 - Additiom).
The Seller shall furnish notice to the Buyer approximately 5 days in
advance of any hydrostatic, mechanical, or perfromance test, or when

- 2quipmet is to be readv for inspection prior to shipment.

7.3 (Refer to Paragraph 7.2.1, API-518 - Addition).
?rovosed cleaning procedures shall be subject ta Buyer's review prior
to their use. '

7.4 (Refer to Paragraph 7.2.2, API-518 - Additiom).
A final cleanliness inspvection shall be performed on the compressor,
piping, and all appurtenances furnished by the Seller.

8.0 SHOP TESTS
8.1  (Refer to Paragraph 8.3.1, API-618- Additiom).
- IR
seecaricaTion xo.  L4222-K-2 e __2 . nEEY 12w __1t



FORM W-293 7/66

9.0

10.0

Shop tests shall include assembly and bar over to check fits and
clearances.

8.2 (Refer to Paragraph 8.3.6, API-618 - Addition).

Certified copies of test data shall be submitted to Buyer prior to
shipment. '

8.3 The Buyer reserves the right to conduct a field performance test under
the supervision of the Seller's representative. The Seller shall be
responsible for the satisfactory operation and performance of the
equipment.

PREPARATION FOR SHIPMENT

Equipment shall be prepared for shipment and/or storage in accordance with
Specification. 14222-A~13, "Shop Preparation of Materials for

Shipping & Storage." Any exceptions:to this specification

shall be stated in the Seller's proposal.

DRAWINGS AND OTHER DATA

10.1 (Refer to Paragraph 10.1.2, API-618 - Addition).

Any fabrication, installation, or comstruction work dOné prior to
Buyer's approval of drawings shall be at Seller's risk.

10.2 (Refer to Paragraph 10.2.1, API-618 - Additionm).

Installation, operation, and maintenance manuals shall also include
the following additional information:

1. A list of as-built clearances for all cylinders.

2. Alignment diagram showing thermal growths of components
(for other than direct comnected motor driven units).

10.3 (Refer to Paragraph 10.2.12, API-618 - Addition).

Crosshead-load reversal diagrams shall be furnished.-
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GENERAL NOTES

These notes pertain to all service classes, unless otherwise noted in the
individual Service Class Specification. Where in conflict, the Notes in
the Individual Service Class Specification shall goverm.

1.0 CODES AND STANDARDS

This specification applies to the following issue of Codes and Stan-
dards to the materials and work covered.

1.1 Codes
1.1.1 American Wational Standard Code for Pressure Piping:

ANSI B31.3, 1976, "Chemical Plant and Petroleum Refznery
Piping"

ANST B31.l1, 1977, "Power Piping"
1.1.2 The ASME Boiler and Pressure Vessel Code:

Section I, 1977, "Power Boilers"
Seetion  II, 1977, "Material Specificatiomns”
Section VIII, Div. 1, 1977, "Pressure Vessels"

2.0 DESIGN CONSIDERATIONS , [ -

T 2.1 Pressures and temperatures referred to are design conditions;
each service class shall be used only within the pressure-
temperatuyre range specified. :

2.2 API Publication 941 "Operating Limits for Steels ia Hydrogen
Service', shall be used for pipxng material selection in
hydrogen service above 450%F, (Hydrogen shall be considered
only where there is 100 psia parc1al pressure hydrogen or
greater,)

2.3 In hydrogen service vents and drains other thanm those shown in
P&ID's shall not be used.

2.4 Reference shall be made to the following Specifications, as
applicable: '

2.4.1 Project Specification L-3, "Piping Design Basis”

SPECIFICATION _14222-1-1 Rev._Q SHEET 2 oF 17
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2.4.2 Project Specification L-4, "Piping Design & Layout'

2.4.3 Projegﬁ Specification L-5, "Piping Fabrication"

2.4.4 Project Specification L-6, "Piping Installation and Testing"
2.4.5 Project Specification L-7, "Coatgd and Wrapped Pipe" .

2.4.6 Project Specification L-8, "Chemical Cleaning of Carbon
Steel Pipe at Jobsite"

2.4.7 Project Specification L-9, "Equipment Layout"

2.5 "Maximum Hydrotest'" pressure specified in individual service
classes is the maximum hydrotest pressure allowed for the pipe
sizes listed in the service class. Wall thickness for piping
sizes not shown in the service class shall be calculated to
meet specific design conditions in accordance with ANSI B3l.3
and B3l.l and Boiler Code (ASME Section 1) when applicable.

3.0 VALVES

3.1 Gear operators may be required where frequent and/or rapid
valve operation is required. The requirement for gear opera-
tors other than those specified in the individual service
classes and piping and ianstrument diagrams are as follows:

3éa? Uperaturs shall be provided on all ball valves size 8"
and larger, and generally for others as follows:

Class 150 - 16" and larger
Class 300 = 12" and larger
Class _600 - 10" and larger
Class 900 6" and larger

For infrequently operated valves in water service, gear opera-
ztors are only required for 24" and larger.

Gear operators shall be provided on all valves 8" and larger
operated once per shift.

SPECIFICATION _ :4222-L-1 Rev.___0 ' SHEET___3 0F_1Z
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3.2

3.3

3.4

3.5

3.8

4.2

P -

4.0 PIPE

Check valves that must be installed in one position only are
designated as horizontal or vertical, as applicable, in the
individual service class. Check valves that can normally be
used either horizomtally or vert::.cally shall not have
reference to positinn.

Conventional check valves, 2 inch and larger, shall be drilled
and- tapped at location "G", in accordance with MSS=SP-45.

- All check valves, other than conventional check valves covered

in paragraph 3.3 shall be drilled and tapped downstream of

- pressure block in accordance with manufacturer's standard.

All valves specified to be drilled and tapped shall have
tapped holes fitted with forged plugs, per MSS-SP-50, of same
basic material as the valve body.

Split disc wafer type check valves shall be installed with the
shaft in the vertical position.

When valves other than those specified in the individual ser-
vice classes are'required, they shall be indicated on the
P&ID's as specialty valves.

Intrinsically dampened, non-slam check valves shall be used

" in pulsating or compressor discharge applications.

All seamless or fusion welded carbon steel pipe shall be
ASTM-Al106 Grade B carbon steel seamless silicon killed
open hearth basic oxygen or electric furnmace.

Where calculated wall thickness are required, the following
letters or numbers shall be substituted for asterisks in the
material code numbers listed in section 4 of Specification L-1,
14222-L-1, to indicate the pipe schedule or wall thickness:

1 = SCH 10 € = SCH 140 X = SCH 808

2 = 8¢CH 20 D = SCH 160 P = 0.250" wWall
3 = scH 30 S = STD WT Q = 0.312" wall
4 = SCH 40 7 = XS R = 0.375" Wall
6 = SCH 50 9 = XXS S = 0.500" wall
8 = scd 90 ¥ = sCH 108 T = 0.625" Wall
A = SCH 100 J = sCH 408 U = 0.750" Wall
B = sCd 120

Other designations will be added as required.

Pipe sizes 3/8", 1%", 2%", 3%", &%, 5", 7", and 22" shall not
be selected.

sPeciFicaTion xo. _14223-[- agy. Q. SHEET 4 oFf L7
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5.0 FLANGES AND GASKETS

5.1

5.2

5.3

5.4

5.5

Class 150 flat face steel flanges with full face gaskets shall

.be used to mate with Class 125 face cast iron flanges.

Class 300 raised face steel flanges with:flat ring gaskets
shall be used to mate with Class 250 raised face cast iron
flanges, where they occur, such as at equipment.

Flanges shall .be in accordance with ANSI Standards.

ANST B16.5 flanges.used within the jurisdiction of ASME Code
Section I shall be de-rated in accordance with the provisions
stated in paragraph PG-42.6 and Table PG-42.

Letters or numbers (in accordance with paragraph 4.4) shall
be substituted for asterisks in the material code numbers to
indicate bore of weld neck flanges selected.

. 6.0 ORIFICE FLANGES

6.1 Flanges shall have AGA Standard Flange tappings:

%" for Class 300 and Class 600 flanges.
3/4" for Class 900 and Class 1500 flanges.

6.2 Flanges shall be ordered in pairs, without bolting or gaskets,
but with jackscrews.

6:3 Lattars nr numbers (in accordance with paragraph 4.4) shall
be substituted for asterisks in the material coéde numbers Lu
indicate bore of weld neck orifice flanges.

5.4 Orifice tap orientation shall be in accordance with Project
Instrument Standards.

7.0 FITTINGS
7.1 Long radius elbows shall be used. Short radius elbows may be

~4
(]

used only where space limits the use of long radius elbows.
Reducing elbows may be used for all carbon steel pump suction
lines in lieu of long radius elbows and reducers.

Letters or numbers (in accordance with paragraph 4.4) shall be
sustituted for asterisks in the material code numbers to indi-
cate the fitting scheduled or wall thickness selected.

SPECIFICATION NO.
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7.3

7.4

Plain end nipples shall be .cut from pipe.

Socket weld pipets, threaded pipets, elbow pipets, and welded
pipets, may be substituted for sockolets, threadolets,
elbolétg, and weldolets respectively.

8.0 PIPE BENDS

8.1
8.2

*8.3

8.4

8.5
8.6
8.7

8.8

All pipe bends, when permitted in the individual service class,
shall be limited to seamless pipe.

Pipe bends may be used in place of steel screwed or socket weld
elbows. Bending radius shall be a minimum of § times the
nominal pipe diameter, or as specified on piping drawings.

Pipe bends may be used in place of butt welding elbows as
follows:

8.3.1 Alloy piping including aluminjum over 0.500" nominal
wall thickness.

8.3.2 Carbon steel piping over 0.750 nominal wall thickness.
8.3.3 Carbon steel fuel gas, ring headers at heaters.

8.3.4 Field piping misalignments of up to 10..

Cold bends shall be limited to 6 inch size and smaller.

Bending radius shall be a minimum of five times the nominal
pipe diameter or as specified on the piping drawings.

Stainless steel pipe cold bent with a radius less than 20
times nominal pipe diameter and all hot bent stainless steel '
pipe shall be sclution annealed after bending.

Stainless steel pipe scheduled 10S pipe bends shall be limited
to lS

Impact tested pipe shall not be bent.

9.0 . MITRED ELBOWS

If mitred elbows are aconomically justified and approved by
engineering, they may be substituted for bends or wrought fittings
as follows:

9.1

9.2

Two-weld (90-degree) and one-weld (45-degree) mitre elbows may
be used for atmospvheric air compressor intake lines and vent
lines to atmospnere.

Three-weld (90-degree) and two-weld (45-degree) mitre elbows
may be used in low pressure process or ucility lines (not
higher than ANSI Class 130 racing) in sizes larger than

26 inch. The nominal radius of the mitre =2lbow shall not
be less than 1Y times the diameter of the pipe.

SPECIFICATION NO.

14222 L1 AEV. O SHEET bl oF 17




‘FURM 293

10.0

11.0

12.0

13.0

14.0

9.3  Mitred elbows shall not be used unless: specified .in:the
individual service class, or otherwise approved by
~ construction management contractor.

BRANCHES

10.1 Branch connections shall be made in accordance with ANSI B31.3
or Boiler Code (ASME Section 1) whichever is:applicable. See
individual service classes. ’

10.2 Branch congections referenced in the individual service classes
are for 90 branches only.

LINE REDUCTIONS

11.1 Line reductions in metallic piping shall normally be made as
follows:

For large end 2" and smaller - use swage nipples.
For large end 3" and larger - use reducer. .

11.2 The wall thickness of reducing fittings shall be that required
for the connection with the greater wall thickness.

PRIMARY CONNECTIONS

Unless otherwise detailed on piping drawings, primé& connections
shall be made in accordance with the following:

12.1 Connections for pressure/temperature probes, pressure test,
vents/drains, and orifice flange connections as per the
service élass speclflcation.

12.2 Sample connections - as perAthe service class specification,
or in accordance with the job Sample System P&ID's.

LINE BLINDS

Jackscrews shall be installed in one flange of line blind assemblies

3 inches and larger.

BOLTING

14.1 Machine bolt length. shall be measured from the bearing surface
of the head and includes the end point

14.2 Stud bolt length shall be the effective thread length,
axcluding the end points.

SPECIFIcATION No. _L4222-L-1 REV. Q CSHEET —7 oF 17




Funm 293

15.0 THREAD COUMPOUND ON PIPE THREADS

15.1 For services to 450°F teflon tape %" wide, .003/.004" thick
shall be used. It shall be applied starting about one and
a half threads from the ends.- The tape shall be wrapped
around in the direction of the’ threads.

15.2 For services above 450 F use Armite No. 250 "Lead Plate”
Molycote "G" or approved equal.

15.3 No thread compound shall be used on joints to be seal-welded.
16.0 SEAL WELDING

.16.1 All threaded joints used in socket or butt weld services

: classes shall be seal-welded, except the following shall

not be seal-welded:

16.1.1 Screwed. ends-of control valves, relief valves or steam
traps. :

16.1.2 Screwed ends of gauge glasses, gauge cocks, level
‘alarms and pressure gauges.

16.1.3: Thermowells screwed into line fittings.
16.1.4 Union nuts.

16.1.5 Ball valves or plug valves.

16.1.6 Tubing connections and tubing fittings.

16.1.7 Open end vent or drain piping (including vent plugs
and/or caps) downstream of last block valve.

16.1.8 Connections to pumps or other mechanical equipment.
16.1.9 Galvanized piping, malleable iron and bronze valves.

16.2 ?Pressure test venc.plugs or caps in hydrocarbon service shall
seal-welded after testing.

17.0 PROTECTIVE SHIELDING

Flange and valve bonnet covers shall be used on all lines handling
caustic, aydrachloric and sulphuric acids or aether hazardous fluids.

18.0 UNDERGOUND 2ROTECTION

Buried carbon steel pipe shall be extarnally protected in accordance
with Specification 14222-L-7.

SPECIFIGATION x0._14222-L-1 REV. O SHEET —& oF 4
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19.0 ITEM DESCRIPTIONS

The piping item description in the individual service classes are
not necessarily complete for purchasing. Complete purchasing
description are given in Supplement I, "Piping Stock Code Book".
to be provided during Phase I engineering.

20.0 Service Class Index.

SPECIFICATION wo. . 1£4222-1-1 REY. 0 © SHEET 7 of 17
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SERVICE CLASS INDEX |

T-1-22Z%1 "ON NOILIVOIJIDAdS

TEMP. PRESSAAI FLANGE GASKET NOMI NAL
CLASS COMMODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEG. F @ PSIG FACING TYPE ALLOWANCE MATERIAL FTGS. MATERIAL TRIM
D14 | Liquid Chlorine ~20 @ 720 300" RF 304/ASB 0.063 Carbon Steel] 3000 LB Carbon Steel| Mcnel &
100 @ 720 SP WD ) A106-B sW Hastelloy
Gen. HC with no Sulfur .
B15 | Fuel Gas, Boiler Flue Gas ~20 @ 285 150 RF 304/ASB 0.0625 . Carbon Steel 3000 LB Carbon Steel 11-13 CR
Purge Gas, Deriming Gas, 550 @ 155 SP WD A106-B SW
Acid Gas Recycle,Reducer
Gas, Flash Gas, Process
Air, Process Cond.
Merox Blend, Hydrogen,
Carbon Dioxide, Natural Gas
Bl6 General Hydrocarbans 20 @ 285 150 RF 304/ASB 0.125 Carbon Steel 3000 LB Carbon Steel 11-13 CR
Liquids with Low Sulfur 550 @ 155 SP WD A106-B sW
Content Gray Water, Sour Gas| :
Process Liquids (Solvent and
Amine Only
B17 | Steam, Condensate, ~20 @ 285 - 150 RF 304/ASB 0.0625 Carbon Steel-| 3000 LB Carbon Steel| 11-13 CR
Boiler Feedwater 750 @ 95 SP WD A106-B SW (Seal weld
: seat rings)
B18 | DEA/MEA -20 @ 285 150 RF 304/ASB 0.125 Carbon Steel.| 3000 LB Carbon Steel| 316 S.S.
Sour Water, Sour Steam 250°@ 245 L SP WD A106-B sW
Acid Gas, Syngas, Selexol
Prgcess Condensate, Recycled
Carbon
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SERVICE CLASS INDEX

TEMP. PRESS " FLANGE GASKET NOMI NAL .
CLASS COMMODITY LIMITS CLASS MATERI AL CORROSION PIPING SMALL VALVE BODY VALVE
. DEG. F @ PSIG FACING TYPE ALLOWANCE MATERI AL FTGS. MATERI AL TRIM
B2l | Hydrocarbon Slurry Coal and/| ~20 @ 285 150 RF 304 /ASP 0.125 Carbon Steel | 6000 LB Carbon Steel Carbon
or Catalyst, Slag Slurry 550 @155 SP WD A106-B W Plug Valve Steel
Stellited
B22 | Caustic (20%) 160 @ 267 150 RF Asbestos 0.250 Carbon Steel | 6000 LB Carbon Steel | Monel
Al06-B THD '
B23 | Sulfuric Acid (93% Conc.) -20 @ 235 150 RF Asbestos 0.125 Carbon Steel | BW Ducticle Iron Alloy 20/
130 @ 230 Al106-B Plug TFE
B24 | Caustic (50%) 141 @ 280 150 RF Asbestos 0.250 Carbon Steel | 3000 1lb Carbon Steel | Monel
200 @ 260 Al06-B SW
B25 Liquid Sulfur Product 15C RF Asbestos 0.125 Carbon Steel -— Ductile Iron| TFE/CS
400 @ 200 A106-B - Jacketed
Jacket
. 450 @ 100
B26 { Demineralized Water 100 @ 175 125 FF TFE Envelope | None Carbon Carbon D. I. Rubber | D.I. Rubber
Steel Steel Lined Lined
Saran Lined Saran Lined
B51 | Hydrocarbon Slurry 551 @ 154 150 RF 304/ASB 125 304L S.S. 6000 LBS.W.] 316 S.S. 316 S.S.
Coal and/or Catalyst, 800 @ 80 SP WD 304 S.S.
Slag Slurry
B52- [ Oxygen 100 @ 275 150 RF 304/A5B 304L S Monel BW 316 SS Monel
SP WD
H52 | Oxygen 200 @ 925 600 RTJ 316 S5 3041 85 Monel BW 316 SS Monel
: Oct. ‘RNG.
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TEMP. PRESS {47 FLANGE GASKET NOMI NAL
CLASS COMMODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEG. F @ PSIG FACING TYPE ALLOWANCE MATERIAL FTGS. MATERIAL TRIM
B53 Flagh Condensate -20 @ 275 150 RF 304/ASB None . 304L S.S. 3000 LB 316 Ss.S. 316 s.S.
Quench Water 300 @ 205 .SP WD : sW
BS54 | Liquid Oxygen -320 @ 150 150 RF Asbéstos None 304L S.S. BW 316 S.S. 316 S.S.
Liquid Nitrogen : (special) . (Cryogenic) (Cryogenic
B55 '| Stripper Reflux 20 @ 230 150 RF 30474sB None 304L s.S. 3000 LB Alloy 20 Alloy 20
R. 0. Feed 140 @ 230 SP WD
B56 | Lube 0il 20 @ 230 150 RF 304/AsB None 304L S.S. 3000 LB - 316 s.S. 316 s.S.
Neutral 041 SP WD sW -
Glycol
363 Gen, Hydrocarbon 551 @ 154 150 RF 304/ASB 0.0625 5 CR-1/2 MO 3000 LB 5 CR-1/2 MO 11-13 CR
| wich w,s/m, 650 @ 125 SP WD sW Stellited
B64 Gen. Hydrocarbon 650 @ 125 150 RF 304/ASB 0.125 5 CR-1/2 MO 3000 LB S CR-1/2 MO 11-13 CR
with H,S/H, 800 @ 80 SP WD : sW Stellited
B65 | Acid/Cas (Wet), Sodium 20 @ 230 150 RF 304/ASB None 304L S.S. 3000 LB 316 s.S. 316 S.S.
Hexamet aphos phate, 400 @ 160 SP WD . sw
Demineralizer Water, Ammonia .
Hydrazing Solution, Phos-
phate Solution, Demineral-
ized Water
20% Sodium Sulfite
B71 | R. 0. Stripper 141 @ 230 150 RF 304/ASB None Alloy 20 150 LB Alloy 20 Alloy 20
Sulfuric Acid (dilute) 250 @ 230 SP WD
Note: Class B63 & B64 apply to HRI plants only
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SERVICE CLASS INDEX

TEMP. PRESS FLANGE GASKET NOMI NAL .
CLASS COMMODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEG. F @ PSIG FACING TYPE ALLOWANCE MATERIAL FTGS. MATERI AL TRIM
B72 | VCE Conc. Bring Cystalizer -20 @ 275 150 LJ 304/AsB None Titanium BW D. I. D.I. TFE
Feed 480 @ 180 SP WD B-337 GR.7 TFE Lined
B90 | Effluent — Sulfuric Acid 147 @ 150 150 FF Neoprene None CPVC Socket CPVC TFE
(20% Conc.) 140 @ 110 . . Type
Polymer Water Treatment
Cherd cals :
B91 Vent Gas 160 '@ 40 150 FF 304 /ASB None CPVC/FRP CPVC CPVC/PVFD CPVC/PVFD
SP WD
B92 | Incinerator Reacter Gases 1700 ©F -—= -—- .None C. S. —-— -— -—
Refac tory
Lined
D15 | General Hydrocarbons: Gases 20 @ 740 300 RF 304/ASB 0.0625 Carbon Steel | 3000 LB Carbon Steel | 11-13 CR °
without sulfur or H,s 850 @ 270 SP WD A106-B SW Stellited
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SERVICE CLASS INDEX

TEMP. PRESS FLANGE ~  GASKET NOMI NAL .
CLASS FOHHODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
' DEG. F @ PSIG FACING TYPE ALLOWANCE MATERIAL FTGS. MATERIAL TRIM
D1§ | General Hydrocarbons: liquids .
With Low Sulfur Content, 20 @ 740 300 RF 304/AsB .125 Carbon Steel | 3000 LB Carbon Steel 11-13 CR
No H, 750 @ 505 SPWD Al06-B SW Stellited
D18 | Sour Steam, Stripper OVMD 20 @ 740 300 RF 3nA)ASB 0.125 Carbon Steel | 3000 LB Carbon Steel 316 S.S.
Vapor & Gas, Sour Water, 550 @ 575 SP WD A106-B sW .
Grey Water, DEA/MEA :
Sour Gas with H_
D21 | Hydrocarbon Slurry/ 20 @ 740 300 RF 304/ASB .125 Carbon Steel | 6000 LB Carbon Steel | CS/
Coal and/or Catalyst 550 @ 575 : SP WD - A106-B SW (Plug) Stellited
D51 | Hydrocarbon Slurry/Coal 551 @ 370 300 RF '304/ASB .125 304 L S.S. 6000 LB 316 S.S. 316 s.S.
and/or Catalyst 800 @ 325 SP WD sw (Plug) Stelitted
D52 | Butane Propane -2]1 @ 285 300 RF 304/4sB 0.0625 Carbon Steel | 3000 LB Carbon 316 5.8.
Refrigerants -50 @ 285 SP WD . A333 GR 6 sW Steel
D53 Phenol 20 @ 230 150 RF 304/ASB., Noﬁe 316L S.S. sW 316 S.S. 316 s.S.
Polyelectrolite 400 @ 160 SP, WD.
D61 } Ammonia ~50 @ 285 30b'RF 304/ASB 0.0625 Carbon 3000 LB Carbon For Ammoni a
100 @ 285 SP WD Steel sW Steel Service
A333 GR 6
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SERVICE CLASS INDEX

I-T-2ZTYT "ON NOILVI1d123dS
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TEMP. PRESS | FLANGE GASKET NOMINAL
CLASS COMMODITY LIMITS ' CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEQ. F @ PSIG j FACING TYPE ALLOWANCE MATERIAL FTGS . MATERIAL TRIM
| .
D63 Gen. Hydrocarbon 551 @ 576 | 200 RF 304/ASB 0.0625 5 CR-1/2 MO 3000 LB 5 CR-1/2 MO 11-13 CrR
with H,S/H, 850 @ 270 | " SP WD W Stellited
D64 Gen. Hydrocarbon 551 @ 636 . 300 RF 304/ASB - 0.125 5 CR-1/2 MO 3000 LB 5 CR-1/2 MO 11-13 CR
with HZS/H2 850 @ 270 SP WD : SW Stellited
H12 | Gray Water Process Gas 100 @ 1200 €00 RF 304/ASB None 304L S.S. 3000 LB 316 s.S. 316 s.s.
Syngas (Saturated) 550 @ 745 SP WD SW
Saturation Circulation Water
i . : I .
H15 | General Hydrocarbons: 100 € 1480 600 RF 304/ASB 0.0625 Carbon Steel | 3000 LB Carbon Steel| 11-13 CR
with No Sulfur 750 @ 1010 SP WD Al06-B SW Stellited
H16 | General Hydrocarbons: 100 @ -1480 600 RF 304/ASB 0.125 Carbon Steel | 6000 LB Carbon Steel 11-13 CR
With Low Sulfur Content 750 @ 1010 SP WD Al06-B SW Stellited
No H
2
H17 | Steam, Condensate Boiler 20 @ 1480 600 RF 304/ASB 0.0625 Carbon Steel| 3000 LB Carbon Steel| 11-13 CR
Feedwater 750 @ 1010 SP WD Al06-B SW (Seal weld Stellited
seat rings) :
H18 Steam, Condensate BFW 20 @ 1480 600 RF 304/ASB 0.0625 Carbon Steel 3000 LB Carbon Steel 11-13 CR
(ASME SECTION I) 750 @ 1010 SP WD A106-B SW (Seal- Weld Stellited
Seat Rings)
Note:

Class D63 & D64 apply to HRI

Plants only
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TEMP. PRESS FLANGE ~ GASKET NOMI NAL
CLASS COMMODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEG. F @ PSIG FACING TYPE ALLOWANCE MATERI AL FTGS. MATERIAL TRIM

H20 | Hydrocarbon Slurry 500 @ 765 600 RIJ 347 gg 125 304 L ss ‘6000 LB 30458 11-13 cr
Coal and/or Catalyst 850 @ 645 OCT. RNG THD Stellited

w53 | Process Gases ~ 501 @ 955 600 RTJ 304 ASB 0.125 321 S.S. 6000 LB 347 s.S. 347 8.8.

Shift Section 650 @ 855 SP WD SW

863 | Gen. Hydrocarbon 650 @ 1175 600 RF 304 AsB 0.0625 5 CR- 3000 LB 5 CR- 11-13 CR
with H,S/H, 850 @ 975 SP WD 1/2 Mo sW 1/2 Mo Stellited

H64 |Gen. Hydrocarbon 851 @975 600 RTJ 347 S.S. 0.125 5 CR- 6000 LB S. CR- 11-13 CR
with st/H2 950 @ 755 OCT. RNG 1/2 MO SW 1/2 MO Stellited

H51 | Hydrocarbon Slurry/Coal 501 @ 765 600 RF 304 ASB 0.125 304 L 6000 LB 316 S5 316 SS
and/or Catalyst 650 @ 700 SP WD SW Stellited

K18 Steam, Condensate 100 @ 2160 900 RTJ Soft Iron 0.0625 Carbon Steel 6000 LB Carbon steel 11-13 CR
(ASME Section I) 750 @ 1275 (90 BHN) Al06-B sW (Seal Welded | Stellited

Seat Rings)
15 | Main Steam 950 @ 1500 1500 RTJ Soft Iron 0.0625 1-1/4 CR, 6000 LB 1-1/4 CR, 11-13 cR
(90 BHN) 1/2 MO SW 1/2 MO

L63 | Gen. Hydrocarbon 550 @ 1825 900 RTJ 347 ss 0.0625 5 cR- 6000 LB 5 CR- 11-13 CR

with H,5/H, 650 @ 1765 OCT. RNG 1/2 MO sw 1/2 MO Stellited
.Note:

Class #63, H64 & H51 .5 L63 apply to HRI plants only
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SERVICE CLASS INDEX

TEMP. PRESS FLANGE GASKET NOMINAL .
CLASS COMMODITY LIMITS CLASS MATERIAL CORROSION PIPING SMALL VALVE BODY VALVE
DEG. F @ PSIG FACING TYPE ALLOWANCE MATERIAL FTGS. MATERIAL TRIM
L64 | Gen, Hydrocarbon 650 @ 1765 900 RTJ 347 ss 0.125 5 CR- 6000 LB 5 CR- 11-13 CR
with HZS/HZ 850 @ 1460 OCT. RNG 1/2 MO SW 1/2 MO Stellited
M20 | Coal Slurry 100 @ 3750 1500 RTJ 347 sS 0.250 1-1/4 cR- 6000 LB Carbon Steel | 316 SS
H, Purge Gas 500 @ 3325 OCT. RNG 1/2 MO SW
Q21 | Hydrocarbon Slurry Coal 20 @ 6250 2500 Grayloc | ANSI 660 0.125 Carbon Steel | 6000 LB Carbon Steel 11-13 CR
and/or Catalyst (ASME 550 @ 3500 . A106-B SW Stellited
Section 1)
Q51 | Hydrocarbon Slurry Coal 900 @ 3300 2500 Grayloc [ ANSI 660 0.125 Carbon Steel | 6000 LB 347 s 347 SS
and/or Catalyst Al106-B SW
ux Utility Water ANSI Bl6.1 125 FF Asbestos 0.0625 Carbon Steel | 3000 LB Forged Steel | 11-13 cr/
Cooling Water Limits AlQ6-B THD Iron Body Bronze/
Max 175 PSIG BUNA-N
u2 Drinking Water ANSI B16.1 125 FF Asbestos 0.0625 ‘C.S. Galv/ 3000 LB Bronze/ Bronze
Instrument Air Limits : Carbon Steel | THD Iron Body
Ucility Air Max 175 PSIG (Galv.)
Nitrogen, Combustion Air
u3 Fire Water (Above Ground) ANST Bl6.1 125 FF Asbestos 0.0625 C.S. Galv/ 3000 LB Bronze/ Bronze
Limits ’ Carbon Steel | THD Iron Body
Max 195 PSIG (Galv.)
U3V | Fire Water (Under Ground) Carbon Steel | None Iron Body Bronze
Coated & (v.c.)
. Wrapped
Q15 Gen. Hydrocarbon with 374 @ 3300 2500 Grayloc | ANSI 660, 0.0625 Carbon Steel | 6000 LB SW | Carbon Steel | Carbon
Sulfur A-106 B : Steel
Stellitted
Note: Class L64 Applies to HRI Plants only
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1.2

2.2

2.3
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lntant

This specification describes the basis for over-all design of process
ard utility piping within battery limits of the alant. It is intended
to establish designs conrormnng to codes and ac:epted aractices cur-
rently applicable to piping systems.

This specification aoplies to engineering of piping systems, it applies
particularly to Such design-engineering as development and interpratation

of piping and instrument diagrams, |ine designation tables, and material
specifications,

Local Codes

Where lcé¢al cades take arecedence over the ANSI or ASME Codes, such codes
shall govern.

3oiler Cade Piping

Section 1, Power Boilers, of the ASME 3ciler and Pressure Vessel lode,
latast =dition, applies to certain portions of steam, feedwater, and
dlow=aff piping associated with boilers and steam generating equipment,
as defined by that code. Such piping shall be designed in accordanca
with the rules for that piping as stipulated in the Code for Power
Piping, ANSI 331.1

Refinery Coda Piping

The ANS| Code for Praessure Piping, Petroleum Refinery Piping, 831.3,
latest edition, applies generally to all .other piping within property
limits of the plant. See Paragrapn 100.1.4 of that cace, and Qdther
Requirements, paragraph 2.4 below, for a2xcaptions.

Gther Reayirements

Segarata specifications cover the special requirements for sewer and
drainage svstams. Special raquirements may apply to fire protecticn
systems., Heating, ventilating, air and watsr systems serving buildings
racher 2han slant or procass ar=as May <onform to apoiicasle plumbing,
heating, and ventilating, or refrigeration codes.

Designaticn an P£Y Disarams

The P&l Diagrams show |imits of :he piping jovermed by the §oiler Code.
They indicacs which sodes ar requirements, other than Refinery Piping
Cade, apply to various parss of the piping syscams.

specirieation g, 2222-L-3 zev. 2 : SHEET or _8




3. DESIGN CONDITIONS

3.1 OQoperatinag Conditions

3.1.1

3.1.2

Normal Conditions

Normal design conditions of pressure and temperature will be
the most severe conditions expected £0 coexist under usual
long~time operating conditions. These usual operations
include all manipulation and dontrol functions such as
throttling, blocking and bypassing likely to be used for
operation and control,

Temoorary Conditions

Usual operating conditions do not include more severe
temporary conditions, such as those incidental to sZarteup,
shutdown, steamout or abnormal operation. Temporary con-
ditions govern as design conditions only when there is clear
evidence they definitely exceed time and severity limits in
Paragrapch 302.2.4 of the Refinery Piping Code.

3.2.2

3.2.3:

3.2 Qesign Temoeraturs

3.2.1 Definition

Design temperature is the most severe sustained fluid tempera-
turé, subject to conditions of Section 3.1 above. ODesiagn

temperature of internally-insulated or noninsulated components
may be the metal temperature rather than the fluid temperature.

Sta2am Traced 2laira

Oesign temperatura for steam traced pining will be the fFluid
temperature or 20F below saturation temperature of tracing

" steam, whichever is greater,

Low Temoeratura Piping

Desiagn temperature for piping with. a fluid operating tempera-
ture below minus 20F, will be the normal fluid 9perating
temperature. In addition, design will be suitable for design
pressure at 10CF,

3.3 Design Prassura

3.3.1

Dafinition

Exca2pt for Boiler Csde Piping [ASME Section {) the design
pressur= will be-the mos% severe condition 2f intarnal or
external fluid sressure, subject 20 canditions of Section 3.!
above. The dasign sressure 7or 3ciler Code Piping will be
estabjished in strict aczarcance with the (ada for fower
Piping ANSI 331.1. ' '

*3PLCIFICATION %O,
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3.3.2 Minimum Desian Prassure

Minimum positive design oressure will nermally be 25 asig.
3.3.3 Pumo Discharse Svstams

3.3.3.1 Design pressufe for unreiieved piping systems subject
to pump discharge pressure will be either normal ocpers-
ting pump discharge pressuyre or pump shuc-off discharge
pressure, whichever is greatsr, where:

a. Normal operating pump discharge pressure is the
- pump differential pressure pius nermal suction
prassyre and hydrostatic head.

- b. Pump shut-off discharge pressure is pump differential
pressure at shut-of{ or stalling conditions plus
suction pressure and hydrostatic head, adjusted for
allowancaes per Par. 302.2.% of the 3afinery Piping

"Code ANS| 831.3.

3.3.3.2 Oesign pressure for raeliaved piping systems subject to
pump discharge prassure will be either the normal opera-
ting punp discharge pressure or the safety valve set
pressure, whichever is greater, where:

a. Normal operating pumg discharge pressure is the
pump differential pressure plus normal suction
pressure and hydrostatic head,

b. Relief or safety valve set gressure is this prassure
plus hydrostatic head below relief valve adjustad
for allowances per Par. 302.2.4 of the Refinery
Piping Code ANSL 831.3.

3.3.4 Yacuum Svystems
Jesign pressure for piping systems operating under vacuum will
-be full vacuum, 3Zxception may be taken where suitabla asrotastion

agains® vacuum Ffailure is provided.

3.3.5 dalief Yalves Setz Arsssyrs

For piping systems protactad by relief vaives, the ralief valve
sat sressure will e 2qual to tha design pressure minus the
aydrostatic head Selow the relief vaive.

3;4 Lyade Affacting Piping Strastes

Allowabie stress values agply 22 2otal lcads imposed an aigirg
matarials, Oesign shall sravide for all loadinrg signi{icancly
affac=ing pipe matarial stresses. See Sections 201.% through
391.7 =f Refinery Piping Caode far loadings, in addition to Fluid
aressure which may affzacs piging stresses.

specirieation wo __14222-[=3  rev. 2 BT . aFf 8
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4. MATERIALS

L,1 Pioing Materials Scecification
The Piping Materials Specification includes individual Line Service
Material Classes., The specification shows in detail pipe, valve,
_flange, fitting, bolting, gasket, branch connection and other
specific material requirements for various classes cf fluid,
temperature and pressure services.

4.2 Corrosion Allowancas
Corrosion allowances shown in the Piping Materials Specification
are minimum for the respective services.

4,3 Wall Thickness and Reinforcement

4.3.1 Wall thickness and branch connection reinforcement reguire-
ments shown in Piping Matarial Specification are satistactory
for the most severe pressura-tamperature conditions within
limits indicated. Whers mechanical loads increase:strasses
above those due to internal or external pressure, appropriats
reinforcement will be added.

4.3.2  Branch reinforcement is based on ''limited' corrosion, where
all excass metal in pipe wall, other than required for pressure
and corrosion allowance, is credited to branch reinforcament.

5. PISE SIZING .
Piping will be sized for normal operating conditions, Provision for
future increased capacity will be made only when specitically. feguired,

6. VALVING
6.1 Valves

6.1.1 OQOperating and block valves will be srovided in minimum
quancity consistent with good design and operating practica,

6.1.2 Unless snecificé]ly raquired for overation, blogk valves
will not Se provided at vessel nozzles when following
conditions exist:

6.1.2.1 Line 2o or from vessel can be blocked by valve
Jocatad within LQ-ft horizoncal radius from
vessel surfaca, '
6.1.2.2 ‘No undrainable liguid pocket in line between
vessel and valve.
specipieation we._14222:0-3 wrv. 2 saveT S o __8




teaid 203

6.1.3 No block valve will normally be provided in lines or at
vessel nozzlaes for servicas as follows:

8.131 Vaper lines to condensers.

8.132 Liquid and vapor lines to and from sypion rebailers,
8.133 Lines from condensers to accumulators.
6.13% Lines between exchangers in series.

6.1.4 B8lock valves will be provided at ail 1-1/2 and smaller
connections at equipment, )

6.1.5 Valve requirements as follows, will be shown on'Psl Qiagrams,
6.151 All line ope;ating and block valves,
6.152 All vent, drain, atc,, valves require& far operation,

This includes startup, shutdewn, tasting, purging,
‘rundown.and like auxiliary operations. Hydrotest vents and
drains will not be shown. '
6.1.6- Valves will be provided for instrument conmections,
and will be shown on P&I Diagrams.

.
f

6.2 Sizina

Where systam flow and pressure characteristics permit, and arrange-
- ment economically justifies, valves may be smaller than line sizs.

6.2.1 Contral Valve Manifolds

Ses Standard Orawing L-338 for control valve manifold
arrangements and block and bypass valve sizes,

8.2.2° Equicment Connections

Where practical, valving at equipment cannecticns smaller
than line size will be the same sizes as the connection.
Whers |ine and connection diffar by two or more sizss,
valving may be an intaermediate size,

3.3 Tyce Selection and l!dencificacicn

Valve type will Be shown in Piping Matsrials Sgecification.
?¢l Qiagrams will show size of all valves not line size,

PIPE S1ZZ LIMITATIONS

Piping smaller than 3/% inch snall not be usad excaat in instrument and
ss2am wracing sarvicas and in auxiliary servicas such as sumo cooling.

Pipe sizes 1%'",2%",3%",4%",5",7 and 9" shall not be used except where

equipment comnections are these sizes. In - such cases, transitions to ocher
commercial pipe sizes shall be made as close as oossiblae to the eguipment
connection.

speciniearion w0, _14222-L-3  _  pev. 2 saegr 6 oF 8
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8. SAFZTY AND RELIET VALVES

Safety and relief valves will be provided and sized in complianca with OSHA
and the appli;ablc boiler, pressyre vessel and piping codes.

8.1 Disoosition of Olscharced Fluids

Safety and reiiaf valves In steam and air servicea will dlischarge to
atmosphere at a safe distance above grade, adjoining equipment and
platforms,. . Those n watar sarvics will dischargs to paving or suitadle
drain. Small reliefs, protecting blocked~-in process pliping or eguip-
ment against fluid thermal expansion will discharge to a suitable drain
or closed Slowdewn system. All cother safety and rsllief valves will
discharge to atmosphers or closed blowdown system In complliance with
OSHA and/or EPA as shown on the P&! Dliagrams.

speeinication o, o -2222-L-3 e, 2 seerr L ar 8
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1. GENERAL RECUIREMENTS

1.1

Scope

This specification describes general requirements governing piping layout and
design that will produce a safe, economical and easy to operate installation.

Basis for Design

Project Specification 14222-L-1 specifies the piping codes applicable
to piping systems. Piping & Instrument diagrams will show clearly the
extent of piping govermed by codes other than The American Standard
Code for pressure piping, ANSI B31.3 "Petroleum Refinery Piping”.
Project Specification 14222-L-3, Piping Design Basis, specifies the
design conditions applying to piping systems. Engineering Std. Drawings
A=-521, A-522, and Project Speclficaclon 14222-L-9 set ninimum require-
ments and clearances for piping and equipment layout.

2. LAYOUT

Piping shall be arranged for ease of operation, accessibility, maintenance,
economy and appearance.

2.1 Piping Routing

Piping shall.be arranged in an orderly manner and routed as directly as

practical, preferably in established banks or pipeways, as follows:

a) Piping.shall run at different elevations designated for north~south and
east-west banks, and will change elevation when changing direction.

See Engineering Std. Drawing A=-322.

b) Piplng outside of main plpeways shall parallel main pipeways wherever
possible.

c) ~Relative elevations of pipewayssnall be set to provxde sufficient clear+
ance between linas at intersections.

d) Flat turns to eliminate fittings at changes in direction may be used
where the layout of piping is sufficiently advanced to insure that the
flac turn will not cause interierences or block future line extensions.

e) Dead 2nds and pockets in lines shall be avoided.

) ?ipe spacing for bare ahd insulated lines shall follow Eng. Std.
Drawing L-335.

g) Shoe heighCS'fof hot insulated lines shall normally be 4" per Eng. Std.
Drawing L-381. Refer to Eng. Std M-624 for cold insulated lines.

Z@&h) Futurz pipeway space snall be provided as specified in Project
Specification 14222-L-9.

i) Avoid compound angles in piping configurations, unless absolucely

‘necessary.
2.2 Piping Flexibilicy

sPEArcaTION B0, L4222-L-4 age 2 LT

Piping shall be designed with sufficient £lexibility to absorb any excessive
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m
stresses. All lines shall be reviewed by stress group to conform with ANSI
B3l.3, para. 319 and che dynamic effects listed in para. 301.5.

2.3 Critiecal Piping

Where dynamic loading, minimal flow conditions or other severe service condi-
tions apply, piping shall be carefully designed and checked to insure that
its size, configuration, mechanical strength, supports and restraints will
prevent excessive stress, pressure drop, vibration or noise.

2.3.1 Dvnamic Loading

Dynamic loading may be expected when pulsating flow (such as at regi-
procating compressors), high veloecity flow, flashing £luid, fluctuating
temperature or pressure or mechanical vibration (including wind)
conditions exist.

2.3.2 Limited Pressure Droo ' ' w
Limited pressure. drop conditions may be expectad in large vaper lines,
heater transfer lines, reboiler circuits, pump suctions,.and gravity
flow lines. Such piping shall be routed as directly as practical.

2.3.3 Qther Severe Serwvices

Other severe services include erosive, corrosive, high or low tempera-
ture oxr pressure conditions or any fluids containing solids. Many such
services require alloy or special materials.

2.4 Suooorts and Anchors

2.4.1 All piping shall be supported, guided or anchored so as to prevent
excessive vibration, deflections or stress on equipment in accordance
with design guides to be issued in Phasae 1.

A

3. EQUISPMENT RPIPING

3.1 Piping at columns shall be located radially about the column on the pipeway
side, manwavs and platZforms on the access side. TFor piping location and sup-
porss, see Zngineering Std. Drawing M=-300, 801, 602 & 603. Overhead vapor
lines and similar zonnections 18" and larger may have a welded conneceion o
<he vessel, axcept whera flanges are zeqﬁized for maintenance or blinding.
Additional details for vessel nozzles and intermnals, refer to Eng. Std. Dwgs.
8-301 through 3-304, C-325 and C=-530.

3.1.1 Connections Inside Skirts

Valves and flanges shall not be located inside vessel skires.

3.1.

[3%]

DrawofZ Boots

DrawofZ boots on =2levated horizontal vessels may be extended a reason-
able amount <o piace the centers of gage glass and level controller not
over 5 feet from grade, platiform or ladder acsess. See Ing. Std. Dwg-

L-551.
e ey
seaarcaton no,  L4222-L=4 e 2 -yt Ll
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3.1.3

3.1.4

“
Vents and Drains

3.2 Exchanger Piping

a) Vents - A valved and blinded atmospheric vent shall be provided at
vessel high points and/or overhead piping with platform access
provided for valve operation.

b) Drains - Drains provided at vessels shall run to underground sys-
" tems with open connections terminacting 2 inches above the drain hub
so that discharge is plainly visible. When practicable, connection
may be piped from the bottoms~out line.

Relief Valves

a) Relief valves discharging into a closed blowdown system shall be
elevated to provide self-draining of discharge side into blowdown
system.

b) Relief valves discharging vapor to atmosphere must be provided with
a pipe stack ending at least 10 feet above any platform within a 25
foot radius. Provide a %" weep hole in bottom of stack to prevent
liquid accumulation.

Piping, except removable local interconnections, shall not be rum over channel
or shell cover areas, or in the way of built-in or mobile handling facilities.
Wrench clearance shall be provided at the exchanger flanges. Spool pieces
shall be provided beyond the channel nozzles to permit the removal of the ex-
changer tube bundle. See Engineering Std. Drawing A-322. :

3.3 Pump and Turbine Piping

3.3.1

3.3.2

3.3.3

3.3.4

Pump Suction Piping

Pump suction piping shall be arranged with particular care to avoid un-
necessary pressure drov and vapor pockets. Concentric reducers are
preferred where size changes are necessary, except in horizontal suctiors
lines at pumps with front or side suction. 1In these locations, irres-
pective of suction piping being routed from above or below the pump,
eccentric top flat reducers shall be used.

Access to Pumps and Turbines

Piping at pumps and turbines shall be arranged to avoid interference
with operation or maintenance access. Removable spool piece shall be
provided as approoriate, such as at end suction pump inlets, to permit.
maintenance without major piping disassembly.

Weight and Thermal Stress

‘sgresses.

Suitable supports or anchors shall be provided so that excessive weight
and thermal stresses will not be applied to the casings. Careful design
consideracion snall be given to piping configuration to minimize these

Suction and Inlec Strainers

Temporary strainers shall be provided at all pump mictions and turdine
inlet unless permanent strainers are specified.

WIMTICATION 0.
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25 3.&4 Compressor Piping

3.4.1

3.4.2

A

3.4.3

- to permit maintenance without major piping.disassembly.

Piping and auxiliaries at compressors shall be arranged for convenient access
and maintenance and shall conform to the following documents: General
Specifications 14222-K-1 and 14222-K-2 and Project Specification 14222-

L-4; Design Guides to be issued in Phase 1.

Vibration

a) Particular consideration shall be given to design of piping subject
to vibration from dynamic loading associated with reciprocating
compressors. Volume bottles may be provided as required.

b) Suction and discharge piping shall be run on sleepers at grade, if
at all possible. This arrangement permics simple and eiffective sup-
ports of the lines to reduce vibration, particularly on recipro-
cating compressors. "~

.

Piping drawings shall show the extent of piping requiring special in-

ternal cleaning. For compressor suction screen requirements, refer to
Engineering Design Guide K-5, to be issued in Phase 1.

Removable Piping for Maintenance

Removable spool pieces shall be provided at campréssors where. needed

3.5.1

4. VALVES

4.1 Valve

3.5 Burnmer and Sauffing Steam Piping at Fired Heaters

- maintenance. Piping should.be located to maintain a minimum §'-8" clear

Burner piping shall be kept clear of all access and observation openings;
Keep space required for tube maintenance free of all piping. Piping to
the burmers shall be made using unionsg, flexible comnectors or other .
specified means to provide for easy and convenient removal of burners Dr

under the heater. In general, burner piping shall conform to the fol-
lowing requirements:

a) Take-off connections shall be made from the top of the steam and gaﬁ
headers and piping arranged for equal flow distribution. Condensat
legs, knockout pots or other approved methods for the collection
and elimination of condemsate shall be provided.

b) Snuffing steam manifold shall be located 50' min. from furnace.

Locations

4.1.1

4.1.2

for valve locations, see Engineering Scd} Drawing L-552.

Jeader 3lock Valves

3ranch line bdlock valves from pipeway headers shall be located at edge
2f pipeway Zor access by portablie ladder.

Vaives and Tlanges in Caustic and aAcid Service

7alves shall be located no -higher tham 4'-3" above grade and also pro-

14222-L-4
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shields.

4.2 Valve Access

.Tvpe of Access Required

o
langes in such hazardous service shall also be provided with spray

Rolling

. Fixed Platf. or Fixed Porct.

TYPE OF VALVE Grade Platf. Scaffold Ladder Ladder
Operacting Valves (para. a.) Yes Yes No No No
Operating Valves, Sm. (para. a&c) Yes - Yes No Yes No
Non Operating Valves (para. b) * Cox Yes No No
Non Operating Valves, Sm (para béc) * * Yes’ Yes Yes
Instrument Valves (See Para. 6.4 - Instrument Access)

a) Operating valves are valves that are essential for plant operation.

b) Non operating valves are valves that are not essential for plant operation.
¢) Small valves are defined as valves that can be easily operated with one hand

and are normally ll" and smaller.
* To be used if available.

4.2.1 Chain Operators

4.3 Line Vents and Drains

Operating valves with bottom of handwheel over 6'-6" above actual grade
or platform shall be chain operated. Chain must not hang in a walkway

or access area and shall terminate approx. 3'-0" above grade or platformy.: -~

Chain operators shall not be used for screwed valves or any valve li"
and smaller.

Line vents and drains fall into two categories, operating and nom-operating. |~

4.3.1 OQperating Vents and Drains for equipment and piping will be valved and’

plugged and are shown on the piping and instrument diagrams.

4.3.2 Non-Overating Vents and Drains will conform to the following:

4.4 Samole Connecfions

a) In hazardous services, such as Hydrogen, Chlorine Gas, etc., vent
and drain connections shall be provided only when it is not possibl
to vent or drain through flanges in the system. .

b) Systems for air, inert gas, and steam not. exceeding design pressures
or temperatures of 125 psig and 3509F do not require high point vend
connections on piping.

¢) All octher services will have plugged vent and drain connections pro-
vided at the high and low points of the piping system to facilitata
maintanance and hydrostatic testing.

d) Vents and drains, used only for hydrotesting shall have the valves,
if any, removed and the vents and drains plugged or blinded.

4.4.1 Sample conmections shall be located for easy access from grade (grade

prefarred) or fixed platform.

PWUNCATION N0,
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4.4.2

4.4.3

. UTILITY PI2ING

3 . - " R
Length of sample piping shalil bDe kept to a minimum.

Sample coolers shall be per Engineering Std. Drawing L-314.

a)

b)

¢)

- d)

a)
b)
c)

d)

5.1 Steam Piping

line or group of common users.

5.2 Steam Travos

5.3 Staamout Comnections

Design piping for complete condensate removal. Drip legs shall be pro-
vided on all steam lines at all low points and dead ends. Refer to
Eagineering Std. Drawing L-519.

Branch connections shall be made from the top of the headers.

Block valves shall be installed in the horizomtal run of each branch

Design piping to make use of sub-headers to serve an area of process
equipment or groups of drivers.

Provide steam traps at low points and drip legs of steam lines.
Discharge steam traps to a lower pressure steam or condensate system.
Provide valves on each side of trap for trap removal on closed systems.

,Inscall a s:rainer up-stream of each trap, if trap does not have a builc
"in strainer.

a)

b)

¢)

5.4 Staam Tracing and Winterizing

Steamout connections are required for purging vessels and pzpelines
containing hydrocarbon and hazardous fluid.

Steamout connections shall noct be less than l-inch.

Where temporary type connections are used, the hose length for servicing
connection shall not exceed 50 feet. :

A see EZngineering Std. Drawing L-521 and Design Guide A-1(to be: issued in
Phase 1). :

5.5 Utilicv Stacions

5.5.1

5;5.3

5.6 Auxiliarv Pioing for Pumps 3nd furbizes:

Utilicy stations at grade, consisting of air, staam and water, shall be
located throughout the operating area of each process unit, so that a3
S0=foot length of hose can service any point in the area. For detailed
assembly of utility staciom see Eng. Std. Drawing L-531.

Addicional utility hose conmmecctions for servicing equipment at elevaced
structuyras and placiorms are shown on ucilicvy PSID's.

Ucili:? stations snall be installed in such a manner, so chat they
Temain in operation during 2 unit shutdown.

éﬁ Install piping to conform o Project Specification 14222-L-

SPTNICATION »0.
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6. INSTRUMENTS

Instrument requirements in this section apply to plant design and piping layout

only. For detailed requirements affecting instrument locations and comnectioms,
A see Specification 14222-J-1, Instruments - General.

6.1 Control Valve Manifolds

6.1.1 Preferred Tvpes

See Engineering Std. Drawing L-538 for control valves manifold arrange-~
ments and block and bypass valve sizing.

6.1.2 Location

a) Control valves shall be located at grade or on conveniently access-
ible platforms. Their locations shall be consistent with their
function and with convenience of plant operation. In general, they
shall be located in sight of instruments or indicators showing
variables they control.

b) Control valves in flashing service shall be located near the end of
the piping.

6.1.3 High Pressure Drop at Control Valves

Where high pressure drop conditions exist across control valves, sonic
harmonics along with extreme noise levels can be expected. Piping sub-
jected to these conditions must be carefully analyzed and designed to
insure that its size and configuration downstream of the valve prevents
excessive vibration and noise.

6.2 Level Instruments

For miscellaneous details regarding level instruments see Specification
A\ 14222-3-1, Instruments-General.

5,2;1 Location

All level instruments shall be accessible from grade, platform or laddeq
Their location shall be consistent with function sid with convenience of
plant operation.

6.2.2 Scrong 3acks

Where strong backs are provided for external level instruments, their
pinimum pipe size will be 2. Block valves shall be provided at the
vessel counnections.

6.3 Orifice wuns
5.3.1 Location

Horizontal merer-runs are preferred. Detarmine the length of each
;ecer Tun in accordance with Inscrument Engineering Standard Drawings
J=7F=J101 =hru J=-F=-0108. Provide suffiicient clearance at orifice flangeq
for insctaliation of insctrument piping and seal pots where they are
required. Refer to Engineering Standard Drawings L-504 & L-550.

ssmarication no.__14222-L-4 g%
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6.4

7.1

Iast>rument Access

Operator access requirements .for instruments are per the following table.

m .

Access For Access from Grade And/Or
b Operation - Portable Fixed Fixed
Tvoe of Instrument Required Ladder Ladder Placform
1. Thermocouples No Yes e K%
2. Test Thermowells YTes Yes faded *k
3. Dial Thermometers No* Yes k% K%k
4, Pressure Gage Yes Yes faded dd
5. Level Gages Yes No Yeas baded
6. Temperature Transmitter &
Switches (indicating) No* Yes e K%
7. Temperature Transmitter &
Switches (blind/non-
indicating) No - Yes Ade dede
8. Other Transmitters &
Switches (blind/non=
indicacing) Yes Yes *% *%
9. Other Transmitters &
Switches (indicating) Yes No Yes fadad
10. Recorders and Controllers | Yes No No Yes
11. Control Valves and
Other Fimite Control .
Elements Yes Yo No Yes
* 3But must be able to read from platform or fixed ladder.
Rk

To be used if availablae.

Yes=Required Minimum.

Maintenance access is required to all instruments but oay be by portable

ladder from grade or by platform.

7.0 MATERIALS

Junezion of Differenc Services’

Whera two services of diffarent classificacions join, the more severe service
will goverm through the firsc valve or other means provided 2o separate the

Two services.

8. HYDROSTATIC TZSTIYN

Ma:er¢als in each piping line shall conform to Job piping macarials service class-
ifications unless specified otherwise.

é§.aydros:3cic tasting shall conform o5 Project Specification 14222-L-5.

3PmIricaATION 2a.

14222-L-4 a2
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10.

PIPE SPANS

PIPE SIZES

Piping 7" smaller than 3/4" shall be avoided. Pipe sizes 1%4", 24", 34", 4l
and 5" shall not be used. Where squipment connections are those sizes, '
transition to other commerical pipe sizes shall be made as close to

the equipment as practical. In pipeway runs, the minimum size for

pipe headers shall be 2 inches or as otherwise goverened by the length
of span. -

Pipe supports shall be so located as to provide the following maximum
spans: ;

Up to 13" Pipe - 8 Ft -
2" - 10 Ft.-12 Ft.
3" - 15 Ft.
4% - 18 Ft. ~
6" - 25 Ft.
8" - 30 Ft.

Size under 2" are.not to be supported intermediataly from larger lines.

speciFicaTion no._ L1+222-L—4 a2 secxr Il _or _43
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AL+ DIMENSIONS SHOWN THUS (O INDICATE MINIMUM PRESCRIBED
BY (OSHA) OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
5/70 SECTION 1910.106 FLAMMABLE AND COMBUSTIBLE LIQUIDS.

ALL OTHER DIMENSIONS REPRESENT BECHTEL RECOMMENDED SPA-
CING AND DIMENSIONS EXTRACTED FROM THE (OIA) OIL INSURANCE
ASSOCIATION CHARTS.

Y = DISTANCE PER HEAT RELEASE CALCULATIONS

T = HEIGHT OF FLARE STACK OR Y DISTANCE, WHICHEVER
IS GREATER

TANK SPACING TO PROPERTY LINES, PUBLIC WAYS AND BUILDINGS

SHOWN MEAN ONE-HALF THE DIAMETER TANK DIA.
OR 90, WHICHEVER IS LESS. DIVIDED

BY 2
SPACING BETWEEN ADJACENT TANKS CANNOT BE LESS THAN ONE-
HALF THE DIAMETER OF SMALLER TANK IF SMALL ONE IS LESS
THAN HALF THE DIAMETER OF LARGER.

THE VOLUMETRIC CAPACITY OF A DIKED AREA SHALL NOT BE LESS
THAN THE GREATEST AMOUNT OF LIQUID THAT CAN BE RELEASED
FROM THE LARGEST TANK WITHIN AN AREA PLUS DISPLACEMENT
OF ALL OTHER TANKS WITHIN THE SAME COMPOUND.

THE WALLS OF A DIKED AREA SHALL BE LIMITED TO AN AVERAGE
HEIGHT OF 6 FT. ABOVE INTERIOR GRADE. A VARIANCE TO ABOVE
RULE CAN BE APPLIED FOR THRU “OSHA” PROGRAM DIRECTIVE NO.
100-11.

A) COMBUSTIBLE STORAGE TANKS WITH OVER 10,000 BBL's. CAPAC.
ITY — LOCATE 250 FEET FROM NEAREST EQUIPMENT,

B) COMBUSTIBLE STORAGE TANKS WITH LESS THAN 10,000 BBL's.
CAPACITY — LOCATE 150 FEET FROM NEAREST EQUIPMENT.

THE MINIMUM DISTANCE BETWEEN TANKS AND TOE OF INTERIOR
DIKE WALLS AS REQUIRED BY (NFPA) NATIONAL FIRE PROTECTION
ASSOCIATION IS 5 FEET; HOWEVER, BECHTEL PRACTICE IS TO USE 10
FEET, WHICH ALLOWS BETTER ACCESS FOR TANK CONSTRUCTION.

BOIL-OVER MEANS THE EXPULSION OF CRUDE OIL (OR CERTAIN LIO-
UIDS) FROM A BURNING TANK.

SPHERES MAY BE LOCATED WITHIN THE SAME DIKE ENCLOSURE
PROVIDING THEY CONTAIN SAME COMMODITY., CAPACITY SHALL
BE 50% OF VESSEL CONTENTS FOR HYDROCARBONS WITH RVP
(REID VAPOR PRESSURE) OF 100 PSI OR LESS AND 25% OF VESSEL
CONTENTS FOR HYDROCARBONS WITH RVP MORE THAN 100 PSI.

. THE MINIMUM CLEAR AND OPEN SPACE REQUIRED BY THE OIA

BETWEEN BATTERY LIMITS OF ADJOINING PROCESS UNITS ARE
AS FOLLOWS:
a) REFINERIES — 50 TO 100 FT.
b) PETROCHEMICAL PLANTS —
1) HIGH HAZARD TO HIGH HAZARD = 200 FT.
2) HIGH HAZARD TO LOW HAZARD = 100 FT,
3) LOW HAZARD TO LOW HAZARD = 50 FT.
c) HYDROREFINING UNITS = 100 FT.

USE 75FT. MIN. DISTANCE BETWEEN FIRED HEATERS (IN HYDROGEN
SERVICE) & SNUFFING STEAM MANIFOLDS.

. FIRED HEATERS ~ IN ADDITION TO ADEQUATE SPACING FROM

OTHER EQUIPMENT, HEATERS SHOULD BE LOCATED UPWIND
(WITH RESPECT TO PREVAILING WINDS) OF PROCESS EQUIPMENT
TO MINIMIZE THE POSSIBILITY OF POTENTIAL VAPOR CLOUDS
BEING IGNITED BY THE HEATER.

FOR ADDITIONAL INFORMATION AND REFERENCES REGARDING PIPING
AND EQUIPMENT LAYOUT, SEE ENGINEERING STD. SPECIFICATIONS L-502,
L-511 AND STANDARD DRAWING A-522.

A
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H WITH PUMP REMOVAL . v CONDUIT SPEC.L-502, s V.04 = TOP OF STEEL OR TOP OF CONCRETE ELEVATION
gsovor 000 | DTNy HOSE SaTions Lite L A purroruamammwars ™ parrom ovanos
SEL £NG STD ; (WATCR, STEAM AND AIR) CONDUIT ‘e ili LiGHTING PANEL £ mloi‘\‘lggf‘” ARCDE OF FLODH PLATE OR GRATIG!
b INSTRUMENT!
PARA 313 ' — ' WELDING OU sf.n'. O] AWAVEROM Petway TIUAYS 1.0 ELEVATIONS AN BABED O WML T &~ SeCP
MANHOLE DAVIT I ; V3 — - o & B REVIEWED FOR PIPE SIZ¥ REQUIREMENTS ON
FOR VESSEL-SEE : L bt
STD. DWG. C-509 PLAT. T0.5.ELEV conourT o
— {PLAT T0S. ELEV. —
UTILITY HOSE STATION RELIEF VALVES-SEE EN6.STD
e FOR VESSEL NOLILE§ MANWA)
SEE STD OWGS. L5351 {M-603 SPEC.L-502, PARA. 3.14 " PROJECTION DIMENSIONS T
ONP/W STANCHIONS WITHOUT PELITOONRICDEREC B30
UTIUITY HOSE STAT TE
LIGHTING PANEL, INSTRUMENTS s
- OR WELDING OUTLETS,
PUAT. TO.S.ELEV,
- _/ BLOWDOWN HEADER (CLOSED SYSTEM) PLA F
LE L OMAOONTIES PXCEPT STE smsﬁnlwnoﬂ
INERT GAS AND OTHER NON-COMBUSTIBLES AT PIPEWAY COLUMNS
&
)
&
T F1B
svrut,(wocnsmt OF FLOOR. z 3
6.) smonr.ucx\ R 2|9
5
bl
DO NOT OFFSET PlFING §
IF RADIUS OF VESSEL LEVEL GAGES ————] n <IS
PLAT. TOS. ELEV. DECREASES LESS THAN 97 <=
PROVIOE FW FOR ———— —| = #e
PUAT. PENCTRATION ROUTE LINES RADIALLY AND i §PuT 105 ELEV.
[ TOWARD THE PIPEWAY SIDE OF -S==—=
COLUMN, SEE STD DWGS E
M-600, M-601, M-602
FOR CHA LOCATE LINES ON AW SIDE
ot e sncnnomou C OF COLUMNS - SUPPORT
L"502, PARA. 4 4, LINES VES PER 3T0.0W0S 1
FOR SHELL HEAD _W MAINTAIN 2-6" MIN. CLEARANC|
COVER REMOVAL FOR INSPECTION AND umununcz — MANWAY.
S b v Sy b
l“ﬂw"g:gb#;%% NOTES RE/HORIZONTAL VESSELS
WHEN SERVICE PERMITS o SEE STO. L=351 JPar 1os.ELev.
LOLAT[ PARALLEL TO
EXCHANGER OR MNORAIL‘&'—_‘F
SEE STD DWG. 538 '
. ROUTE RELLE WALVE PG i
\ TOCLEAR BRACKETS AN
o | T[IIPOIAR PLATFMHINQ '
G — Sly ! Iy
[ I \ AIR COOLER ) J
PICAL INDUCED DRAFT
e T movec s, 47
5 MIN.OIM. BY AT BOTH SIDES OF PPEWAY l
=¥ / STRESS GROUP FOR COOLER MANTENANCE REFERENCE DRAWINGS
PLATTOSFIEV. L | L] = [ VESUSPACE FEQUIRE . OF EQUPy W PROCES A FF - PLOT AREAS]  A-SZ1
’ | CLEAR AREA FOR | MANHOLE DAVITS FOR VESSELS C-
TS ELEV. ) WALKWAY AcCESS FOR AR v COMMON PIPE PIPE RISERS NOZZLE & MANWAYS FOR PRESSURE VESSELS -5t —
meak .. " = SIDEACLESS LADDER FANAND MOTOR MAINTERA RISER 4. s TO ATMOS LOCATE HERE - o= SUPPORTS FOR HORIZ.VESSELS § EXCHANGERS 527
NOZZLE ORIENTATION. %um:o m&s S X g WHEN NO COOLERS EXIST B NGL. SIZE § LOCATION LIMITATIONS FOR PRESS VESSELS C-550
Foowa s BN BACK OF FLANGES ' = q H 1 1 [ STANDARD SPECIFICATION FOR STRUCTURES | W-302 |
RS : L i, ¢ K q TRUMENT AND 5 ' HEAD HANDLING DAVIT FOR EXCHANGERS "-508
J—“] [ s REQUIRED. | -5 5 r ! ‘;—Eg:“éﬁ-“:‘)‘“ o W TOP DAVIT FOR PROCESS VESSELS ¥-507
5[z §ros < 3 ' [ SUPPORTS FOR RADIALLY LOCATED LINES AT COLUMNS M-600
o § VALVE LO(A:(::EC L— K T acin ;‘“m |23 2 ? ' ' +— SUPPORTS FOR TANGENT. LOCATED LINES AT COLUMNS | M-601
U511, PARA- 4.4 ¢ (2 | SEE ENG.ST "] [2:3° CLEAR AREA FOR oz o ' : GUIDES FOR LINES AT COLUMNS CECTEE N of
- L 502, PARA.4.24 }— PIPE RISERS N|F INSULATED LINES — |1 ' ' b————ji_ =
| ' § 3 n o 1-552 - . Ll | e, o o LEv-122t6” x M SUPPORTS FOR UTILITY LINES, STAJAT COLUMNS | WM-603 |
g HE - — 223 frase = (s | o g 0 IPS) [E =t
F f o 3, T am— g l;_' — EXCHANGER DIMENSIONS 50z
T Funury LijNes _ Yroseiev-iz0-0” ~ I . [UTICTY HOSE STATIONS =531
I l | ( Slore 2-ven ‘ Y | ‘N — PIPE SPACING FOR UNES WITH OR WITHOUT FLANGES L-535
| 100 FEET) t— . 3 e y ; CONTROL VALVE MANIFOLDS
ZTYE OIW,FOR ALL £4 §T0S. ELEV-17-6 G ORIENTATION FOR HORIZ VESSE
2 £ WSUCATES Uves — - L N — v ! TYPCAL ORIENTATION FOR HORIZ_VESSELS
7 T SEESTOOMG LSSl g | X _ DESIGN GUIDE FOR VALVE INSTALLATIONS
A | 1 }WESSL NES  STD OWG L-53; 1 §ms erev-ns:o” = = gg: sggg ;oc'lgmn OR HOT INSULA ——
PROVIDE SPOOL PIECE TO PERMIT ety
REMOVAL OF EXCHANGER TUBE b = |—1
BUNDLE. — {ros.eLev-u -
— PG AND
. o=l LAYOUT, S8 70, L882 AND
o l ]msmv-uo'—o' Lan
2
<ol b T 108-0"
cuevi08-07| | |4 B — _fros.erev-10 .
Olw !
<>f§ :
PUMP
OR DRVEN > T L
UM SHAFT ; Yo | REVISEDAREDRA NN |} |we o8|
P 1 ﬁ I Y [ A [ohks] GENERAL REVITION Duc] Red
4 = FINERY DATUM N — | e | 2228 | e
i t & T )] T FOR CONTROL VALVE \ | .
% Ng T | i . % 375 owe. oo ..I ! % ! TANIFOLD: T DRAIN MUES freve 1) =t NONE | e HAG, F | = A3
1% TIMES TUBE LENGTH - PUMP PAD S 3| i . . > A L wHEN LINES ARE ROUTED
WiN, TO REMOVE BUNDLE & 53 Sanom : 34 5 L 3% N e LoUS LOCATE BECHNTE |.
%% 23 o> 8 [ = ; & Eie i ooy TR wiTH
A ¢ ala -
conTROL v wasroLD 83 33 H o H e BT ENGINEERING STANDARD
>3 ’ a
SEF 570, OWG.L-534 1. ?SE & 9 REFINERY & CHEMICAL DIVISION
LOCATE EXCHANGERS = . "
2= _PIPING - 18-0"MIN PIPING ~Q"MIN EQUIPMENT LINE, SEE ENG
NACOMMON § = ot AT ENATCE TR ,“,,,,(,—H, = STD.SPEC.L- 511, PARA. 2.5 CROSS SECTION A
SET THE ¢ (D1M VARIES ) (O WARIES ) AISLE TYP'CAL PPOFES_ UN|T
ASSUMED 30-0"MAX F/W (VARIES WITH JOB REQUIREMENTS | ] W S
TE - 70 BE DETERMINE. (PPEWAYS -SEE ENG STD SPEC L-511 PARA 2+9 10 BE DETERMINED
EESSRNIES BY PIPING 2 BY PIPy terias SRS N, -
PUMP LOCATIONS - SEE ENG 5TD. SPEC L-511,PARA 2.3
PUMP § TURBINE PIPING - SEE ENG, STD. SPEC, L-502 PARA 3.3 S TD A- 52 2 4
el
i 0 | 7 | 6 5 | 4 3 2 | g~
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SN GENERAL NOTES
\“ };
YA B.0.L. O s
?;g\ & g |. PIPE SUPPORT SHOE
‘: A: —SEE NOTES SEE NOTES HEIGHTS FOR HOT INSULA-
Sl TED LINES ARE PER STD.
L ke DIMAPIPE SPACING WITH FLANGE S H DRAWING L-58l.
DIM
. v p ‘o #| €. PIPE SUPPORT SHOE
e ‘vlloizg 27| 374" &"| 8| 10°| 12" 14"|16"| 18"|20"|24"| 30" B
: =4=?=;==a Azl o HEIGHTS FOR COLD INSU-
© 4 14 =) Z” @ | 7(8[92 IOl 13|14 |I1B5|17 |18 |2! {24 ) @ LATED LINES ARE PER
e |7 |7 ool izlizlialialis|i7zleo]l sl 7]7]ele [iiizlialis|ic|i7|ie]z|zs] 7 = R RN e
. INSULATIO ICKNESS
7|7 (8|92 1011|12)13]14 (1516 |16 (21| @fl 4l |8|9|I0|II 12|14 (1516|1812 |2z (25| 7 3 ION_THICK
. ) HOT PIPING - SEE STD. SPEC -
alo|olio|in|iz|iali4|15]ie 17 |I12]22] 7 @Ha o o il |1z 1415 |16 |18 |12 |20 |22 |20 | o IFICATION N-=50].
o lloliofit[1z)13]14]15]1e|17 |18 |20]23] & o |11 [ iz 1afis1e [17 |19 |20|21 |24lz7 |10 b) \CSEE\TP"C‘Z':“GLSE;OS;D'SPEC‘
1O (1l |11 121314 ]15(16 (17 (!1&|19]|2I1]|24 9 Il (12 {12 |14 |ID]|le |17 |18 |20(2l |22 |eBn|e28 |||
I {1212 13 14|15 16|17 [186|19 2022|2510 1211314 |15 |10 (17 |18 |19 |2] |22|28|2|292|13
12 {12 1314|151 |17 |17 |I1&]|19]|20]|22|25}10 411515 |16 |I7 I8 |12 |20 2] |28 |24|26 |30 || 4
3l12l14]|I1B5l1c 171818192021 |2z83|2)1] ||IC*|I1B |l |lG [I8 |19 |20]|2] |21 |22|2|25|z7 |31 |15
414|151 |1T7|IB|I9 |12 |20|21|22|24 |27 1Z |[1&"17 ({17 |18 |I2 |20]|2| |22 |2z |23|24|20(28|32] @
15115117 ]18]192]20]|20|2!1 |22|23|25|28] 13 ||2O0|I1& |18 |12 |20 |2| |22(23 |24 |25|2|27 2933118
1711711819 |20|21|22|22|23(24|25|27|30] 15 ||24"]|2! |2\ |22 |23 |24|25|20 |20|27]|28(22]|231 (35|20
20|(20|21|22|23|24|25|25|20 (27 |28|30|33] 18 ||30%[e4 |25 |25 |2 |27 |28 |29 |30|3I |32 |33 |2B5(38 |24
NOTES: NOTES : . - y
T, DIM. "A" IS BASED ON A CLEARANCE OF 3 TO 4 INCHES BETWEEN T. DIM. "A'" IS BASED ON THE LARGER OF TWO LINES WITH A 3004 un- |28 AN v T o
TWO BARE PIPE 0.D'S. INSULATED FLANGE ADJACENT TO A BARE LINE. 1T ALLOWS A CLEAR- |\ 7l Eon R Ro bt ranr S |4F |%. 4
2. DIM. "A" WITH A VARIANCE: ANCE OF 1 TO 2 INCHES BETWEEN FLANGE 0.D. AND BARE LINE. ALSO [ A ;
) BARE LINE TO TNSULATED LINE = DIM. "A' PLUS INSULA- USE DIM. "A" FOR:- /0\|'%13] RevISED TiTLE NOES&“"“%'A_& ﬂr"/i
TION THICKNESS ROUNDED OFF TO THE NEAREST PLUS INCH. a) SMALL LINE FLANGED ADJACENT TO LARGE BARE LIMNE. w o — S 5 B e
b) INSULATED LINE TO INSULATED LINE = DIM. "A" PLUS 2. DIM. "A" WITH A VAR IANCE: - <t NONE Jecweres [~ WPP o= \MAD
INSUL, THICKNESS OF EACH LINE ROUNDED OFF TO THE a) INSULATED LINE ADJACENT TO FLANGED LINE = DIM. "A" PLUS BEGCHTEL
NEAREST PLUS INCH. INSULATION THICKNESS ROUNDED OFF TO THE NEAREST.PLUS
3. DIM. "B' 1S BASED ON THE 0.D. OF A BARE LINE HAVING A 3 AND k4 INCH.
INCH CLEARANCE ADJACENT TO A WALL, VE$SE% ORSSTgrgLD?TRUCZURE- b) FLANGE RATING 400# AND ABOVE = DIM. "A' PLUS DA§E§$E§CE [NGWEER'NG STANDARD
IF LINE IS INSULATED, ADD INSULATION THICKNESS M. M OF FLANGE 0.D. ABOVE 300# ROUNDED OFF TO THE NE LUS
AND ROUND OFF TO THE NEAREST PLUS INCH. INCH. REFINERY & CHEMICAL DIVISION
3. DIM. "B" IS BASED ON A 300# UNINSULATED FLANGE LINE HAVING PIPE SPACING FOR BARE OR
A 2 TO 3 INCH CLEARANCE BETV/EEN THE FLANGE 0.D. AND THE INSULATED LINES
ADJACENT WALL VESSEL OR STEEL STRUCTURE. WITH OR WITHOUT FLANGES
h. DIM. "B" WITH A VARIANCE:- : 108 Mo, DRAWING Mo,
APPLY inic nU.L ~S PER NOTE 2-b) ABOVE. @ STD L-535
*
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“A" SIIE

CLAMPED TO PIPE

_ WELDED TO PIPE
SEE NOTE -1-1’

SEE NOTE -1\]

' THRU 6" 1" THRU 8"

CLAMPED TO PIPE

. SEE NOTE -1~ |Z1— WELDED TO PIPE
. _— ﬁ
l SEE NOTE -1

8* THRU 22" 10'* THRU 22"

WELDED TO PIPE

X\
SEE NOTE -1 i ‘\/\S

r—

24* AND LARGER

1. - SHOE HEIGHTS FCR HOT INSULATED LINES.
a) L"'-SHOE HEIGHTS REQUIRED FOR LINES WITH INSULATION THICKNESS 3% INCHES

AND LESS.
b) 6''-SHOE HEIGHTS REQUIRED FOR LINES WITH INSULATION THICKNESS 4 THRU 5%
INCHES.,
2. - SHOE HEIGHTS SHOWN ARE TO BE USED FOR PIPING LAYOUT, ISOMETRIC AND ARRANGEMENT
DRAWINGS.
3. - FOR EXACT DETAILS, SEE PIPE SUPPORT DRAWINGS.
|
2 |12-74 | DELETED 4" Dim. & ADOED NOTE- | 7o | gy 2K e 1, Lt
1 /0-i4-63| Radrawn, Reissued As Snginearing Std. | JIH | T [ JH laie |~ #J
Na. | DATE REVISIONS v cukD | OESIGN | gngp | ZRO4 [7.\»{
SCALE DESIGNED | orawn SHier
oRIGIN ) 108 Na. STANDARD
R&C =NG (SF) 8ECHTEL EnNGIMEERING STANDARD DRAWING Ne. REV.
SU;&B;T 3 PIPING DESIGN SHOE HEIGHTS
ALE FOR HOT INSULATED LINES L-581 2
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PRI Y AN Sy

AN

]t
Lre s winann

SIZE E

. H
*§2-A-A THRU G 1STANDARD) PIPES 1" THRU S

f SHOE & SURPORT

S2-A-H THRU P ISTANDARD) PIPES 10" D(RUZ?

CLAMPED SHOES -17' LONG FOR TAERANL HOVESEATS 4 103

STRESS RELIEVED & ALLOY PIPE

§ SHOE & SUPPORT

RN, |

TEIVAD S

“52-B-A THRU G* (STANDARD) PIPES I THRU &

$ SHOE & SUPPORT

i ¢ !
"'$2-8-H THRU P ISTANDARD) PIPES 10" THRU 22°

CLAMPED SHOES - 18" LONG FOR THERMAL \lOV[\\ENTS uPTO 8"
STRESS RELIEVED & ALLOY PIPES

o

. t
"S2-C-A THRY G 1STANDARDH IPIPES 1" THRU B"

SHOE & SUPPORT !

i
**52-C-H THRY P~ (SIA‘DARDI PIKS w TNRU z

CLAMPED SHOES- 1!‘ LONG FO2 r-([RMAL MOVEMENYS UP 0@
STRESS RZLIZVED & ALLOY PIPES

*$2-D-A THRY G 1ST.

ANDARD) PIPES 1" THRU &*

§ SHOE & SUPPORT

Y- RSPV 7 S
!

1 b
0’03

o4

"S2-D-H THRU P (STANDARD) PIPES 10" THRU 22°

CLAMPED SHOES-36" LONG FOR THERMAL MOVEMENTS UP TO 15™
STRESS RELIEVED & ALLOY PIPES

o

st s f SHOE & SUPPORT

t

“'S-4" (STANDARD) P{PE

DIRECTION OF % SHOE

PIPE WC

VERENT ¢ § SUPPORT

- STAIRLESS ITRIL
ST 0 Siais

S 1" THRUY 30"

PIPEWAYS SHALL HAVE

STANOARD SMOES FOR HO

E )
; 12
PIPING —

/
<($7-8-BISYMBOL FOR SHOE) —
“STANDARD SHOES™ H
§7-8-8 FULL CUD{ AS T iP"iRSOlJIPI 50
o ISGEEIRIC OR OREHOGRARIC 21P:IG
3 <§ 1400
SORT STANDARD: -
LoST-A-A §7C-4
2 SI-A-BANDC ST-C8 AN C
3 STBA $i-D-A
4. S7-8-BANDC. 3.°5T08 A0 C
1"1 SEE TABULATION ON P|PE suppom s.,\ {DARD G

T 1X LINES 12 A
A MINEIUS LE.‘JGIH OF 13" ICRES

f SHOE & SUPPORT
o

-

B

“S$7-A-A" (STANDARD) PIPES 1" THRU &

E smx & SUPPORT

*S7-A-8 & C'* ISTANDARD: PIPES 8 THRU 22

SHOE & SUPPORT
- 9

b+

T 057

*'§1-B-A" (STANDARD! PIPES | THRY §"

? SHOE & SUPPORT
]
!
]

{
L

"'57-B-8 & C"* {STANDARD! PIPES 8' THRY 22

SHOE & SUPPORT

"'$7-C-A" (STANCARD) PIPES 1" THRU &

.tz 12-
i

SHOE & SUPPORT

0

+

)
K lﬂjmq,‘; .

“ST-C-B & C" {STANDARD) PlP(SB" THRU 22"

WELDED SHOES 24" LONG FOR THERMAL

SuPT0®

§ SHOE & SUPPORT

-

¥ T
"S7-0-B & C* ISTANDARD) PIPES 8' THRU 22°

WELDED SHOES 36 LONG FOR THERMAL MOVEMENTS UP 10 15"

"§-F* 4SPECIAL} THERMAL M

OIRECTION OF  yoe——f
—_—

\OVEMENTS UP 10 3*

PIPE MOVEMENT |

-  FIPE

SUPPORT

1. FOR BARE LINES N

3. COLD INSULATED L

SG-1A 1SY/MBOL FOR GUIDE s —
ANDARD HORiZONTAL L INE GUIDES"

$G-1A FULL COOE AS T APPEARS ON PIPING
_V ISMHNC OR ORTHOGRAPHIC PIPING

{0E F
/— GYRDIS OR HORIZONIAL LINFS F
7— SER| I. L

SLPPORI STANDARD )

(") 2. HOT INSULATED LINE SHOE REQUIRED.

PIPING ———en]

suPPORT BEaM —— [
e

PLETE GLID[ NUMBER tAPPEARS ON
RIGHT HAND CORNER OF PIPE

0 SHOE).

INE SHOE REQUIRED.

— g

{'

WELDED SHOES 12° LONG FOR THERMAL MOVEMENTS UP TO 7*

WELDED SHOES 18" LONG FOR THERMAL MOVEMENTS UP T0 6"

T SUPPORT & GUIOE

! fo

TYP

“$G-1" {STANDARD) PIPES L THRU &*

§ - SUPPORT

“$G-1A" (STANDARD) PIPES & THRU 28°

SUPPORT & GUIDE

r—

SEE §-0 000
riog swot

“$G-¥' (STANDARD) THERMAL MOVEMENTS UP TO 3*

SUPPQRT & GUIDE

. PP RADIUS + %y
¢ suppoRT o

T‘QA

“$G-18" (STANDARD) PIPES 3 THRU 24 SUBJECT TO VIBRATION
> .

GUIDES FOR BARE PIPES

~ |+

"$6-3A" (SPECIALY THERMAL MOVEMENTS OVER T*

GUIDES FOR COLD INSIAATED PIPES

=

ey

f SUPPORT & GUIDE

L_i_’.l
[ SFe mad

“S6-Z* ISTANDARD) FOR SHOES OF ALL LE.NGTHS, UP 108 PIP(

SUFPORT & GUIDE

: p
R ! 1Y 1L
et i

“SG-2C" ISTANDARD) FOR SHOES OF ALL LE;#GIHS. PIPES 10" THRU 22

; SUFPORT & GUID[

I |
1 1
o r=—;=l

m CusARance

GUIDES FOR INSILATED PIP‘ES

—19,

“SG-2M" ISTANDARD) INSWLATED PIPES 2" THRU Z?' SUBJECT TO VIBRATION

§ SUPPORT &

GUIDE

“GS-3" (SPECIAL) GUIDI
wi

‘i SUPPORT &

E SHOES FOR PIPES 1" THI RU e

TH 3 OR 3§ HOT INSULATI

GUIOE >

]

“GS-8' (SPECIAL GUID
WITH

E SHOES FOR PES 8" THRY 2Z°
37 OR 3" HOT INSULAT

“S-3A" ISPECIAL) THERMAL MOVEAENTS EXCEEDING 3"
SHOES FOF SARE & INSULATED PIPES 4™ & LARGER

§ SHOES
T SUPPOR)

7

PISE SITLL 18 THRY 24 DIDE S11¢8 24" THRY 6™

'#6" (STANDAFD) PIPE REINFORCING PIPES 18" THRU 36"

SHOES FOR L<RGE LINES REQUIRING REINFORCING

SA-3-8

— SERJAL

A-1A & ‘6 18,
AND € HOT IN

LOCATION NUMBER 3

“STANDARD ANCHORS"

N SA-3-8 . FULL COOE AS 1T APPEARS ON P I ING
N ISMTRICORORW APHIC-PIPING

SYA\DARD A‘(CNOR

ABER
Vi RANGE WARIABLE) _
7 —({ SEE TABULATION ON PIPE SUPPORT [
SA_-]-E STANDARD.
COMPLETE ANCHOR MUMBER
PPEARING ON LOWER RIGHT HAND
Sorctn OF PIPE SUPPORT
€TANDARDS

PIPING ————

(SYMBOL FOR ANCHOR) — E

BARE LINE ANCHORS
INSULATED LINES 11 THRU 67)
SULATED LINES 15 THRY 229

“SPECIAL SUPPORT"

(NON-STANDARD SHOE, GUIDE OR ANCHOR)

20-pS-12 ,Flll CODF AS IT APPFARS ON PIPING
" (NEYRGIC OR ORTHOGRAPHIC PIPING

TRANSPARENCIES OF THE SPECIAL SUPPQRIS

SHOWN BY FORM NUMBER ARE AVAILABLE W INE .
FILES. THESE REQUIRE THE ADDITION OF C
AND SOME FABRICATION INFORMAIION

PROJECI PLANT NUMB[R (IF ANY) —
PiPE SUP OR

/ r— SERIAL NUMBER
20-75-12 DETAIL SHEET NU\\B[R lAPPEARS ON
/ LOWER RIGHT HAND Ci OF PIPE
SUPPORT DETAIL SHED

i

0'____70 +
T Jy_-'x_%

Ve CLR. OF SUPPORT
STANDARD) ANCHOR FOR BARE PIPES 1" THRU 3

s

4 cLr.oF supPoRY

* "*SA<IA" (STANDARD} ANCIIOR TOR BARE PIPES & & ¢

—

& CLr.OF sUPPORT

“SA-18" (STANDARD) ANCHOR FOR BARE PIPES &' THRY 28°

F SHOE & SUPPORT
15" 15"

“SA-3-A" (STANDARD) PIPES )" THRU &'

F SHOE & SUPPORT
187 157

—

F SUPPORT

PIPE

“

“SA-E" {SPECIAL

§ SUPPORT

“SAA- l" SPECIAL

ANCHORS FOR LARGE BARE AND INSu.AT[D PIPES *

“Specification No. 14222-1-4

-8 [ 7

5

SUPPORT
"SA-5" ISPECIAL) FOR BARE PIPES WHICH CAN NOT BE FIELD WELDED.

AN

f_ SUPPORT
OUrMYLEG

5==_ '

TR

-lf—'/anl g
d &

“SA-¢" (SPECIAL) ANCNOR OCCURRING ON DUMMY LEGS

, ;
L AMiTING suof

: § support

I

L
p B
L, sogTa_or

U SUSPOAT 8LAM -

LXSTING SHOL
& su Poﬁ“.

‘:;"54-7" (SPECIAL) FOR INSULATED PIPES I” THRU 6"

Emia

M OITM_ar
SUP) 3Ry KA

v .. . .
HOO OF CON\ ZRTING EXISTING PIPE SHOE TO AN ANCHOR.

"SA-TA" ISPLCIAL) FOR INSULATED PIPES 8" THRY 22

USE THIS DRAWING AS A SUPPORT SELECTION GUIDE

Y. FOR DESIGh DETAILS AND LIMITATIONS SEE
SUPPORT DETAIL DRAWING 1SSUED FOR THE JOB OR THE
PIPE SUPPORT STANDAI RD

B>

REISSUCE AS ENGINELRIG -
PN c-6ze |7 [N

:-.::wr [— = T e = E _@
TERMIE
ENGINEERING STANDARD
REFINERY AND CHEMICAL 0|"S|0N
SUPPORT GUIDE A
"SHOES —GUIDES — ANCHORS

SRAWINS Ha. [

& .

w624 o]

r

4.

Rév.

2

1

1l
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*ON UOT3IBDTITIDRAS

7=1-22¢%1

a3y

€y 30 L1

"'_] /‘{' CLLAR Uf SEAR buk slAn

N -’F

= SUreukE

CutoL = o

Cotot ~f |

- Milld AAXEUP FITTINGS
BRAIAL BACK OF LUINE WITH-

18 38 OF SHELL A &S

OFFSET MWAY &K OmnITTEG.

ik

LN

8*-0° FOR LINE 2 & UNDER.
10°-0r JOR LIMES ) & A,
12°-0 10n 6 116,

1)¢-0° TOR 8 LINIS,

FUR LINED 10t s LVEA R BWCATION UE 1HES LUIDE
CAN BE VLRY JrruRiARDE, BLHIAOR DISTAREE |
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! 1. THE WTBNT OF TS LAWING I8 TO PROVIDS A SUIDE FOR —_
LAYOUT OF T MORL COMMON TYPLE OF NORITONTAL nws
AND RELATED PIPING. ALL DIMENSIONS AND AQR
A8 SAIST 10 DAViAW FOR SHCIETC Jos UavMENTS.
. . . MODIFICATIONS HALL b
A 2. MINIMUM VESSEL ugvmon o u nunmuw Y 08 ot
I ENGINGER .
! 3. PLATIORMS ALS NOT REQUIZED FOR MANWAYS WHEN MaNwaY |
CANTERLING SLAVATION FROM GRADE 161
{ ) AND UNDER WITHOUT INTEINALS.
€ | ®) iﬁ AND UNDER WITH ENTEGNALS. c
4. PLATEORM 15 NOT REQUILED FOR LAVEL CONIQOLS WHIN
CANTROUINE OF VISIKL 1S IOKT. Of LIS3 ABOVE GAMS.
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PLOY PLaN ounon - 5. LOCATE 8007 AT CAADE wNIN BOTIOM of VESSHL 1& 100
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> ) ' RRAVIZEMENTS. o
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NOTE: FOR VALVE OPERATION DATA
ABOVE BLEV G-® SEE
MORIZONTAL STEM DETAIL
SEE THIS DRANING.

[ -
THIRD CHOICE |
NOT TO BE USED IN AREAS
THAT REQUIRE CLEARANCE
UNDER VALVE HANDWHEEL

oM A
MAX. DISTANCE
FROM OPERATOR

(s€& NOTE-S)—

WHEN BOTTOM OF HAND- ' 1
WHEEL 15 (J-U' MAX. ABOVE
PLATFORM OR ACTUAL
GRADE, VALVE 1S CON-
SIDERED HAND OPERABLE
AND NO CHAIN 19 REQUIRED

CHAIN ovezmo»a/t;"

-

— () L au

b— 3

(GEE NOTE-B)

VERT I%AL AND TILTE

IDE FOR
D VALVE STEMS

Ay
(i~ 4 ey
© —
— ¥ —{o )
THIRD CHOICE - L/ MAXIMUM DIaTANCE e
THIS RANGE ACCEPTABLE “~—FROM OPERATOR MAXIMUM HORIZONTAL DISTANCE
+ FOR MAINTENANCE VALVES . oPE i —_—
ONLY. MAY B8 USED FOR 9 FROM OPERATOR g
OPERATING VALVES, IF OTHER < —
LOCATIONS ARE IMPRACTICAL - .
—_ a ; —
ACTUAL GRADE OR PLATFORM o-o P S T T SR N [ SR R N T |
T T T T T T T T 1 1 1 ¥
s-e-ovl!suv v o3| 9a s |
o o 2o o ey oo

{ SMALL VALVES, USUALLY ¥ &
| FROM GRADE OR A LOW LEVEL

—E FIRSTCHOICE
'—‘{:ECOND CHOICE

~ _ACTUAL GRAI =¥ M
oo (G 13 Now%-‘i?ng‘&_-

FOR
HORIZONTAL VALVE STEMS

THIS RANGE ACCEPTABLE FOR
SMALLER, THAT CAN BE OPERATED

PLATFOR M W/ONE OR BOTH
HANDS . .

SECOND CHOICE

THIRD CHOICE
USE ONLY WHEN VALVE ‘ STEM
ARE GUARDED'BY EQUIPMENT
OR STRUCTURE, 8O AS NOT TO
BE A HAZARD TO PERSONNEL.

MIN. WALKWAY WIOTH 2-¢&'

THIRD CHOICE

STRUCTURE, SOAS NOT TO
BE AHAZARD TO Pﬂ%"aONNEIL-

‘

' EXTENSION STEMS
| _SEE NOTE- &

TOP OF WALKWAY
OR PLATFORM

TO ESTABLISH THIS
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VALVE REQUIREMENTS

AT _WALKWAYS
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GENERAL NOTES )

L ALL VALVES REQUIRING MTENTION DURING PLANT OPERATION
SHALL BE OPERABLE FROM GRADF, PLATFORMS OR
WALKWAYS .

L VALVES IN CAUSTIC € ACID SERVICES SHALL BE LOCATED
BELOW EYE LEVEL ORIN SUCH A MANNER AS NOT TO
PRESGNT A HAZARD. -

3. VALVES MAY BE ROTATED TO A HORIZONTAL POSITION WITH NO

© GREAT DECREASE IN MAINTENANCE CONVENIENCE, BUT.
SHOULD NOT BE INSTALLED WITH THE STEM DOWNWARD,
SINCE THE BONNET ACTS AS A TRAP FOR ABRASIVE SEDIMINT
AND WATEQ WHICH MAY FREEZE UNDER ADVEQSE CLIMATIC
CONDITIONS.

4 USE ACTUAL GRADE IN ESTABLISHING NEIGHTS OF VALVE S NOT
HIGH POINT.OF FINISHED GRADZ OR NOMINAL GRADE.
5. WHEN BOTTOM OF VALVE HANDWHERL ELEVATION 15

GREATER THAN G'-G* AROVE GRADE OR PLATFORM, CHAN

OPERATION MAY BE USED. CHAIN MUST NOT HANG IN
THE WALKWAY OR ACCES6 AREA AND SHALL TERMINATE
APPROX. 3'-0' ABOVE GRADE OR PLATFORM. CHAIN
OPERATION SHALL NOT BE USED ON VALVES {'4" § smu.ez%

G. PROVIDE EXTENSION STEMS AT WALKWAYS AND PLATFORM
AS REGVIRED BY JOB INSTRUCTIONS. EXTENSION STEMS
PER BECHTEL FORM NQ 1OT.

7. VALVE S IN ADJACENT LINES, MUST 8E STAGGERED ON
EACH SiDE OF WALKWAY.

8. WALKWAY CLEARANCE OVER LINES SHOULD BE KEPT TO A
MINIMUM. .ONE SHOULD ANTICIPATE THE MAXIMUM LINE
SIZE , THEN USING MINIMUM CLEARANCE FROM THIS
POINT,ESTABLISH THE WALKWAY ELEVATION.

2 SAFETY REQUIRES THAT VALVES PLACED IN A HIGH
POSITION (IOFT. OR MORE>; BE PLACED OVER A
PLATFORM, RATHER THAN ADJACENT TO THEM.

1
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NOTES :

1. THIS SCHEDULE SHALL BE USED FOR TEES CROSSES OR L.AT'EEALS ONLY IF
THEY ARE SINGLE ENTRANCS RITTINGS W/O'THEZ OPENINGS BLANKED OR PLUGGLEDR

L IFA TEE,CR0SS OR LATERAL IS USED FOR MULTIPLE INLET, OR INLET ANO
CUTLET, REFER TO STD. DWG. J=-~-Q103

3, TEES,C20SSES AND LATERALS SHALL RE CONSIDERED AS DISTURRING
RITTINGS RELAPDLESS OF WHAT ENTEBANCE IS USED.

4 ST ZAIGAT PICE "X SHALL 2E A MINIMUM OF G RIPE DIAMETERS IR PRECEDED
AY CTHER RITTINGS IN THE SAME PLANE., IR THIS LENGTH 1S NOT AVAILARLE
28= ZTO STD. PWG. J-F=-0102

S. IF STRAIGHT PIPE X IS PRECEDED BY FITTINGS INA DIFFEXENT PLANE,USE STO. OWG. J-~-0103
.n'-' STRAIGHT PIPE X |S PRECZOEMD BY A VALVE COVEZED ™Y STO. OWG.

= ~-010G, THE MINIMUM TOTAL DIMENSICON "X+ A" SHALL RE =QUAL
\O DlMENSiON ‘A" PER STD. DWG. J-F-01Q6
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IE ETRAIGHT RPIPS X 1S PESCEDED BY FITTINGS IN A
CIF=ZRENT PLANE, REFES2 TO STD. CWG.NE. J-=-0103

2. IF STRAIGHT PIFE X IS PRECEDED BY A VALVE COVERED
2Y STD. CWG. N2 J=F=CI0G, THE MINIMUM TOTAL DIMENSION
KX=A SHALL RS SQUAL TO TIMENSION A" EFROM STD.
CWG. N& JU=-~=010&.
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JIAMETER RATIO(4/D)
NOTES : -
i, TEESS, CR0SS:S CF LATEZALS HAVING MULTIPLE INLETS 2 INLE™
AND CUTLET, SHAL. P& CONSIDERED AS DISTURSING FITTINGS
REGAZDLESS OF I4HOW ENTRANCES AND EXITS ACS ABRANGED.

2. IF ST2AIGHT PIPE 'X"I1S PRECEDESD BY A VALVE COV‘=ZE'D =34
STO. CWG. J=~ =QiI0&, THE MINIMUM TO'rAL. DIMENSION "X " PLUS A"
SHALL B SQUAL TO DIMENSION A" PE2 STD. DWG. J-F -010%
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1. IF STRAIGHT PIPE X IS PES=CEDED 8Y FITTINGS, THE MINIMUM TOTAL

DIMENSION X+ A" SHALL B SQUAL TO CIMEBNSICN A" FBOM THE SCHEDULE
APPRoPRIATE TO THa RITTINGS.

2. IF.STRAIGHT PIP® X" IS PRECROED BY A VALYE COVERED BY STD. DW&.
J-F-0i0G&, THE MINIMUM TOTAL DIME.NSION X +'A” SHALL B SQuLAL
TC OIMENSION A" PER STD. OWCa. J-~-0106 .

3. STPAIGHTENING VANES WILL NOT RRDUCE LENGTHS OF STRAIGLHT
PIP="AAND SHOULD Me JUSa2D ONLY RRECAUSE OF OTWER RITTINGS
P2ECRDING R2DUCERS C2 INCZ2ASERS, IS T=E CONDITIONS
DETEZMINED BY NOTSES 102 2 CANNOT ™E MET.

TZAIGHTENING VANES, IRUSED, MAY BE INSTALLED SITHRE B2FORCS
CR2 ARTEE THE WLWOULCEE O2 INCE2SASER. IE VANES AZRS INSTALLED
CCWNSTZSAM CF ThHE QBCOUCER CR INCZSASESZ, CURVE A ”
MUST R LSED. I= VANES 2ACPS INSTALLED UWPSTRIAM O THE
RSOUCESZ O INC2TASESE, CURBVE A MAY 22 USED. THE STAIGHT
BUNCE PIPE PRELIDING THE ST2AIOHTENING VANES ORZ
2ELUCSS O INCPSASER2 (WHICHBVES |S UPST2SAM) SHALL BRE
SSUAL TO A" MINUS "C"TAKSEN F20M THE SC=EBOULE CHOSEN.
UNCE2 NEeTas 1 c2 2.
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NOMINAL PIPE DIAMETER
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MINIMUM LENGTHHS OF
STRAIGHT PIPE
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NOTES -
L.

THIS SCHEDULE SHALL BE USED ONLY IF THE GATE VALVES OR
COCKS ARE WIDE OPEN.IF THIS IS NOT THE CASE, REFER TO
STO. OWG. J-F-010G.

L IP STRAIGHT PIPE "X IS PRECEDED BY FITTINGS, THE MINIMUM TOTAL

DIMENSION X =A SHALL BE EQUAL TO DIMENSION"A" FROM THE
SCHEDULE APPROPRIATE TO THE RITTINGS.

IF STRAIGHT PIPE "X" IS PEECEDED BY A VALVE COVERED BY STD. DWG.
J=-F -Ql0G, THE MINIMUM TOTAL DIMENSION X'+ A" SHALL BRE EQUAL
TO DIMENSION A" PERZ STD. DWG.J-~-0I106.

STRAIGHTENING VANES WILL NOT REDUCE LENGTHS OF STRAIGHT PIPEe A",
SHOULD BE USED ONLY BECAUSE OF OTHERZ FITTINGS. PRECEDING
HE GATE YALVES OE COCKS, |~ THE COND<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>