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1. GENERAL 1.6 Related Specifications
1.1 Intent

12

13

15

This specification defines qualities of the piping materials which shall be included in the plant
designed by CONTRACTOR.

Scope
1.2.1. This specification shall be applied to piping materials indicated on the Piping and

Instrument Diagram (hereinafter referred to as P&ID).

However, piping systems furnished as a regular part of equipment or package, shall be in

accordance with design conditions of equipment manufacturer's standards.

1.2.2  When the piping is connected to the equipment, this specification shall be applied to the
extent as indicated below:

(1) Companion flanges, gaskets, bolts and nuts at equipment nozzle

(2) First block valve (*) with companion flanges, gaskets, bolts and nuts in the instrument
connecting line

(3) Companion flanges, gaskets, bolts and nuts for relief valves.

(4) Companion flanges, gaskets, bolts and nuts at the matching point between the piping
furnished as part of equipment by its manufacturers and that provided by
CONTRACTOR.

(*) “First block valve "in the instrument connecting line as used herein shall mean the
nearest valve to a line to which the instrument is connected.

1.2.3  This specification shall not be applied to specially designed companion flanges, gaskets,
bolts and nuts at the equipment nozzle.
Codes and Standards

1.3.1  Unless otherwise specified ALL ping design and pipe material selection shall according
with ASME Code for Pressure Piping, ASME B31.3 " Process Piping " .

1.3.2  Unless otherwise specified in listing codes, the latest edition of listing codes shall be used.
Units

Unless otherwise specified, metric, Celsius and kilogram units shall be applied as the
measurement system for the all drawings and documents. However, nominal sizes of piping
components shall be in accordance with inch system, which abbreviation is (B).

Abbreviations

Abbreviations used in this specification are defined in Appendix | “Abbreviations”.

The related Specifications supplement this specification:

(1) ES-50.92 : Marking for Piping Materials

(2) PR.Q1-99-0504.04-3200-01: Shop Inspection and Tests Procedure

2. MATERIALS

2.1 Standard Materials

shall be g

lly in with ASTM and those not covered in ASTM shall conform

to KS or JIS standards or standards of country of origin. When materials are not covered by official
standards, those shall be in accordance with manufacturer's standards.

2.

[N)

Copper and Copper Alloys

Copper based alloys shall not be used in any parts that contact process fluid except the valves for
sea water line. Valve stem sleeve may be copper base alloy. Alloys with a copper content greater
than 50% shall not be used in services where acetylene in a wet environment is present.

2.

w

Material Classification

2.3.1 Appendix VI “Piping Material Classes” contains piping material specifications which is
classified in accordance with the pressures and temperatures for each line, and the medium

in the line.

2.3.2 Material classes are identified by a coding system which consists of one letter(L) and three

numbers(N):

Four position system : L N N NN

Example : D 3 1 01

Material

Pressure Rating

Material :

<—| \—> Serial Number
Corrosion Allowance

A - Austenitic steel

B - 3.1/2 Ni steel

C - Killed carbon steel impact tested

D - Carbon steel for service temperature up to 300°C

E - Carbon steel for service temperature over 300°C

F - 0.5 Mo steel

(%)

128
130

(98]
[\
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G - 1.25 Cr-0.5 Mo steel
K - Aluminium

L - FRP Piping

P - HDPE

T-TUBE

U-upPvC

Pressure Rating :

PIPING MATERIAL

ES-50.02

Page 6 of 304
PTT PUBLIC CO., LTD. REV: 01
ENGINEERING SPECIFICATION

- Manganese :1.30 max.

- Phosphorus :0.025% max.

- Sulphur :0.025% max.

- Hardness of weld metal, : BHN 225 (average) max. and BHN 235 (single location)

max. parent metal and HAZ

Above mentioned hardness values shall be based on HV-10 measurement on a machined
and ground cross-section of procedure qualification test plates and shall be BHN hardness
values in case of production welds or production materials. If the above hardness is not

fulfilled, the material/welds may be stress relieved at manufacturer's discretion to achieve

0-125LB 7-900LB
the hardness specified.
1-150LB 8-1500 LB
2.7 Environmental Evaluation
3-300LB 9-2500LB
6—600 LB Environmental pollution, disruption and sanitation shall be considered in selecting piping
materials.
Corrosion Allowance :
3. REQUIREMENTS
0 - none
3.1 Pipes
1-1.5mm
2-3mm 3.1.1 Pipe dimensions shall be in accordance with ASME B36.10M for wrought steel and wrought
iron pipe and with ASME B36.19M for stainless steel pipe, unless otherwise specified.
3-6mm
3.1.2 The following pipe sizes shall be used:
Serial Number :
NPS %, NPS %, NPS 1, NPS 1 1/2, NPS 2, NPS 3, NPS 4, NPS 6, NPS 8, NPS 10, NPS
This number designates deviation from the basic specification. For example : 12, NPS 14, NPS 16, NPS 18, NPS 20 in accordance with the following limitations.
Different wall thickness, valves, gasket, reduced pressure/temperature limits, etc.
a) Due to their vulnerability to damage and their limited mechanical strength, size NPS ¥
24 Carbon Content should not be used for long run piping.
b) Nominal pipe size in pipe racks shall not be less than NPS 1_1/2"
All pressure retaining materials and those welded on to the pressure retaining materials shall
have a 0.22% maximum carbon content for carbon steel and a 0.19% for C-Mo and C-Cr-Mo Pipe sizes above NPS 24 shall restricted to following, in order to void the purchase of many
steels. In exceptional cases, carbon steel with carbon content above 0.22% up to 0.25% is different sizes of pipe and fitting.
permissible provided "C% plus one-sixth (1/6) Mn% does not exceed 0.40%.
NPS 26, NPS 28, NPS 30, NPS 32, NPS 34 and NPS 36
25 Material for Oxygen Service
3.1.3  Pipe made by acid Bessemer process, shall not be acceptable. Steel pipe shall be made by
All materials for oxygen service require special consideration and are governed by specific open hearth, electric furnace or basic oxygen processes. Hot dip galvanized process shall be
material classes. done (Refer to ASTM A123, A153, A385).
26 Sour Service for Carbon Steel 3.1.4 Butt-welding end preparation shall be in accordance with ASME B16.25.
Dissimilar welding cannot be applied between carbon and stainless steel. 3.1.5  The thickness of threaded nipples shall be calculated in accordance with ASME B31.3.
Material including welds which contact sour gas medium, shall fulfill the following 3.1.6  Pipe tolerances shall be in accordance with applicable material code.
requirements in addition to the above paragraph 2.4.
3.1.7  Pipe thi shall be in with ASME B31.3.
ES-50.02 ES-50.02
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3.1.8  Polyethylene coated pipes shall be manufactured in accordance with KS D 3589 (4" and (6) All gate and globe valves except screwed end malleable iron valves shall have back
above), KS D 3607 or DIN 30670. seat on bonnet.
3.1.9 Allelectric resistance weld (ERW) carbon steel pipes shall be post annealed for the welded (7) Check valve and Butterfly valve for Farmable liquid and Gas media shall be flange
seam. ended type. Wafer connection type use for Water media only.
) . 3.2.2. Allvalves close with clockwise of the hand wheel.
3.1.10 Pipe thread shall be conform to American standard taper per ASME B2.1 except where
otherwise specified. 3.2.3. Ball valves shall conform to ES-50.21, plug valves shall conform to API 599.
3.1.11 For pipe sizes 1” and below including vent and drain shall be schedule 80 or over. 3.2.4 Butterfly valves shall be triple offset metal seated and shall conform to API 609, face to face
dimension shall be in accordance with ASME B 16.10 face to face dimension of gate valve.
3.1.12 All branches 1.1/2" and below shall use integral reinforced fittings such as weldolets. Socket Wafer type check valves shall conform to API 594.
weld fittings with half coupling are not allowed. 325 Butterfly valves for pressure gas lines, size 26" Class 300.shall be soft seated, flanged, fire
fe tested
HDPE Pipe satelteste
3.26 Type 304 stainless steel valves for low temperature service shall be provided with extended
3.1.13 Pipe made by extrusion process refer to TIS982, DIN8075, ASTM D3350 bonnet to remove the packing from cold zone. The length of the extension shall be as
indicated follows:
3.1.14 Pipe dimension, thickness and tolerances shall be in accordance with TIS982, DIN8074 and
ASTM F714 Size Min. Length Size Min. Length Size Min. Length
1/2" 200 4" 300 16” 400
3.1.15 Butt-Fusion connection method shall be in accordance with DVS2207 and ISO11414 3/4 00 6 00 18" 400
1” 00 8" 00 20" 400
UPVC Pipe 1172 00 10" 00 24" 400
2 00 127 00 26" and over 400
3.1.16 Pipe made by extrusion process refer to ASTM D1784 and ASTM D1785 3 00 14" 400
3.1.17 Pipe dimension, thickness and tolerance shall be in accordance with ASTM D1785 3.2.7 For 304 stainless steel gate valves for low temperature service, the disc of the upstream
. ) . . ) side of the valve except solid wedge gate shall be provided with a 3 ~4 mm bleed hole for
3.1.18 Socket connection with adhesive solvent method shall be in accordance with ASTM D2564, relieving the pressure in the valve cavity. A flow arrow shall be provided on the body. (Note
ASTM F656 and ASTM D2855. that regardless of a flow arrow, the valve set on downstream of control valves shall be
installed in the reverse direction)
3.2.8 Corrosion resistant valves (normally austenitic stainless steel) shall be in accordance with
32 Valves API 603, unless otherwise specified.
321 Gate, globe and check valves 3.29 Bronze valves shall conform to MSS SP-80, " Gate, Globe, Angle and Check valves ",
(1) Forged steel valves (socket welding or threaded ends) shall be in agcordance with AP 3.2.10 Face-to-face and end-to-end dimensions of steel valves shall conform to ASME B16.10 to
602 for. class 600 and lower, and ASME B 16.34 for class 900 and higher, unless the extent covered. Valve supplier shall furnish certified dimension drawings for all valves.
otherwise specified.
. . ) 3.2.11 Butt-welding end valves shall be furnished with ends to match pipe schedule. End
(2) Cast steel valves (flanged or butt-welding ends) shall be in accordance with API 600, preparation shall be in accordance with ASME B16.25
unless otherwise specified. o
. } . . 3.2.12 End connection of threaded valves shall be in accordance with ASME B1.20.1. End
(3) Pressure seal shall be in accordance with ASME B16.34, if required. connection of socket welding valves shall be in accordance with ASME B16.11.
(4) Gate va!ve with flanged end <2" shgll_on\y be used for a.” equipment with flanged 3.2.13 Bonnet gasket materials shall be compatible with the gasket materials specified in the
connections (vessel, towers, etc) minimum pressure rating 150 LB. individual material class, unless otherwise specified.
(8) Ifmaterials deviation from those mentioned in API 602 are specified for socket weld 3.2.14 Features not covered by the valve descriptions shall be in accordance with manufacturer's

type valves the design and manufacture shall be according to API 602.

standard suitable for the intended application.
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3.2.15 Where carbon steel bonnet, cap or gland bolts are normally furnished with ASTM A193

3.2.16

3.217

grade B7, they shall be fumished in the liquid quenched and tempered condition.

Bonnet, cap or gland bolts are not normally furnished with ASTM A307, unless otherwise
specified in the individual material class.

Unless otherwise specified in the individual material class, manual gear operators shall be
supplied for the following sizes and larger. When the operating force at half opening position
of the hand-wheel or lever exceed 35kgf, the valves shall be equipped with gear operator.

PIPING MATERIAL

ES-50.02
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3.2.30 Only flanged valve shall be used for amine service or line where Post Weld Heat Treatment

is required.

UPVC Valve

3.2.31 Materials of valve shall be in accordance with ASTM D1784

3.2.32 Allvalve shall be ANSI class 150LB

ASME Class Gate Globe Ball Plug Butterfl 3.2.33 Valve size below 2 inch shall be socket connection
50 2B 10B 8B 4B 10B
00 2B 10B 6B 4B 6B 3.2.34 Valve size equal/above 2 inch shall be flange connection
00 0B 8B 6B 4B 6B
00 0B 68 4B 4B 68 33 Flanges
3.3.1 Flanges shall be as follows:
3.2.18 The gate valves with 2-piece or split wedge shall not be used, unless specific approval is (1) ASME class 25,125,250, 800 cast iron (all sizes) ASME B16.1
obtained. The 2-piece or split wedge type shall not be used in steam service.
(2) ASME class 150 ~ 1500 (1/2B ~ 12B) ASME B16.5
3.2.19 Swing check valves shall be provided with a boss at location "G".
ASME class 2500 (1/2B ~ 24B) ASME B16.5
Bosses and taps shall comply with the requirements of para.6.3 of ASME B16.34. Valves
shall not be tapped, unless otherwise specified on the purchase order. (3) API class 150 ~ 300 (26B ~ 60B) : API 605
3.2.20 Swing check valves shall be provided with limit stops to prevent disc from remaining in the (ASME B16.47 Series B)
open position and also suitable for horizontal as well as vertical installation. API class 600 ~ 900 (26B ~ 60B) . AP 605
3.2.21 The operating levers or handles on ball valves and plug valves shall indicate, by their (ASME B16.47 Series B)
position, whether the valve is open or closed. ” . )
3.3.2  Unless otherwise specified, steel flange faces shall be in accordance with ASME B16.5.
The open position shall be indicated when the lever or handle points in a direction parallel to However, surface finish of raised face flange shall be between 125y-inch and 250-inch
the flow through the valve. In addition, it shall be impossible to reverse the indicating arithmetic average roughness.
position inadvertently during re-assembly of the valve. 333 Flanges not conforming to ASME B16.5, ASME B16.1, MSS SP-44 or API 605 shall be
specified on drawings.
3.2.22 Ball valves are not permitted as drain or bleed valves in hydrocarbon service.
3.3.4 Sizes for reducing or blind flanges are indicated by nominal pipe sizes.
3.2.23 Lubricated plug valves shall not be used, unless otherwise specified. . ) . )
3.3.5  End preparation of welding neck flanges shall be in accordance with ASME B16.25.
3.2.24 Fire-safe ball valves design shall be in accordance with API 607, where fire-safe design The bore of welding neck flanges shall correspond to the inside diameter of the connecting
specified in the individual material class. pipe o fitting, permitting a thickness difference up to 1.6 mm. When the difference in wall
thickness between the two components being joined exceeds 1.6 mm, taper boring shall be
3.225 Allball and gate valves shall be full bored type. performed on the component having the heavier wall per ASME B16.25.
3.2.26 For valves which hard facing is required. It shall be hard facing for both body and disc seat. 3.3.6 Ring type joint flanges shall have grooves conforming to ASME B16.20.
3.2.27 Where applicable, valves shall be provided with transparent stem cover. 3.37 Flatface flanges with full face gaskets shall be used against flat face.
. " . Flange UPVC
3.2.28 Valve sizes above 3" shall be regreaseable at female thread (NUT) and shall consist of
grease nipple at NUT. 3.3.8  Materials of flange shall be in accordance with ASTM D1784 and ASTM F1970
3.2.29 Valves size greater than 2"which service fluid that can cause crystallization when cool down, 339  Allflange shall be ANSI class 150LB
v_alve bgnnet shall consist of two 3/4"vent(or drain) connections with valves for warm up 3.3.10 Flange bolt hole patterns shall be in accordance with ANSI B16.5
circulation purpose.
ES-50.02 ES-50.02
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34 Fittings 3.4.13 Dimension of fittings shall be in accordance with ASTM D2467
3.4.1 Allfittings shall be as follows: 3.4.14 All fittings connect by Socket with adhesive solvent method shall be in accordance
. " with ASTM D2564, ASTM F656 and ASTM D2855
(1) Forged steel socket welding and threaded fittings : ASME B16.11
. ) 35 Gaskets
(2) Malleable iron threaded fittings (150Ib, 300 Ib) : ASME B16.3
. . 3.5.1 All gaskets shall be as follows:
(3) Cast iron threaded fittings (125 Ib, 250 Ib) : ASME B16.4
o (1) Spiral wound gaskets : API 601
(4) Butt-welding fittings and stub ends : ASME B16.9
. ) (2) Non-metallic gaskets : ASME B16.21
(5) Butt-welding short radius elbows and returns : ASME B16.28
. (3) Ring-joint gaskets : ASME B16.20
(6) Steel flanged fittings : ASME B16.5
. - (4) Gasket dimensions for flanges 26B and larger  : Applicable flange codes
(7) Cast iron flanged fittings : ASME B16.1
. . . . ) (5) Gaskets not conforming above codes shall be specified on drawings.
3.4.2 End preparation of butt-welding fittings shall be in accordance with ASME B16.25.
. . " . . . 3.6 Bolts and Nuts for Flange
When butt-welding fittings are specified with a wall thickness larger than that of the pipe and
this results in misalignment greater than 1.6 mm between the inside surfaces of the parts to 3.6.1 Bolts and nuts shall be as follows:
be joined, the fitting shall be taper bored per ASME B16.25.
(1) Bolts and nuts shall be heavy hexagon bolts and nuts, and shall conform to ASME
3.4.3 Alllines which connect to another line or header, including instrument connections, vents B18.2.1 and B18.2.2 respectively.
and drains, are considered as branch connections. The basis for design of branch .
; is the N ASME Code. Reil t requirements shall be determined 2) Thre.ads shall be (9 coarse lt]read series, ASME B1.1. Number of threads shall be 8 per
by ASME B31.3. Branches shall be made with un-reinforced or reinforced stub-ins with the one inch for bolt size U1-1/8" and larger.
following exceptions. (3) Accuracy of threads and fineness of finish
(1) Full size tees shall be used in all pressure ratings. Ttem [ Accuracy of thread I Fineness finish
(2) Reducing tees shall be used where specified in the job specification. ‘ E‘c’l: I gg I Semi-finished or better
u
(3) Branches 1-1/2B and smaller shall be made with integrally reinforced fittings.
3.4.4 Special consideration shall be taken for branch connection in cyclic service such as 3.6.2  Stud bolts shall be threaded in their full length.
1 it ling.
emperature cycling 3.6.3  Stud bolt with two nuts shall be used rather than bolt with one nut.
3.4.5 Polyethyl ited fitti hall be ifactured i d ith KS D 3607, KS D
3;8%: D}Ill\?r;};g;oeor le(;:‘gis all be manutactured in accordance wi 3.6.4 Number, diameter and length of bolts for flange connection shall be in accordance with
3.4.6 A105 shall be normalized condition, if specified on piping class. ASME B16.5.
HDPE Fittings 3.6.5 Austenitic bolting materials shall be solution annealed and strain hardened to class 2 of
HDPE Fittings "
ASTM A193 or A320 as applicable.
3.4.7 Materials of fitti hall be i d ith TIS982, DIN8075, ASTM D3350
alerials OTTilings shal be in accorcance wi ’ ’ 3.6.6  Carbon steel bolt shall be Fluoro-Polymer Coating (Xylan 1014 or eq) suitable for service -50
3.4.8 Allfittings shall be meet ANSI class 150LB to 300C
3.4.9 HDPE Stub End refer to DIN16963 37 Threads
3.4.10 Allfittings connect by Butt-Fusion connection method shall be in accordance with DVS2207 Threads for pipes, flanges, valves and fittings shall be specified in ASME B1.20.1 pipe threads,
and 1ISO11414 unless otherwise specified.
UPVC Fittings 3.8 Seal Welding and Thread Sealant
3.4.11 Materials of fittings shall be in accordance with ASTM D1784 3.8.1 All threaded connections where required in steam and hydrocarbon services shall be seal

3.4.12

Al fittings shall be ANSI class 150LB

welded except for screwed connections on compression fittings on steamﬁtrgcer?v
32

34/130
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3.8.2 All threaded connections other than steam service shall use high performance thread sealant
with TFE.

MARKING

Marking which identifies the material, type and dimension of individual piping components shall be
accomplished in accordance with Engineering Specification SES-ES 50.92

INSPECTION AND TESTS

Shop Inspection and Tests Procedure shall be accomplished in accordance with Engineering
Specification ( PR.Q1-99-0504.04-3200-01).
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CLASS "A CLASS "C" || CLASS "A CLASS "C CLASS *A” CLASS "C” || CLASS "A” CLASS "C”
FALNGE GASKET | BOLT/NUT FALNGE GASKET | BOLT/NUT FALNGE GASKET | BOLT/NUT FALNGE GASKET | BOLT/NUT
A3001 BTK | D3101 B1A | D3101 BIA | D3101 BIA | D1101 ATA || D3201 B2A A A A D1201 A2A
1508 Y c Y 15018 A3002 B1L D1102 A1S || D3209 BIA
ALL VAT'L ALL MATL C3101 B1Q D1103 A2S || E3201 B2T
D1104 AX_|[ E3209 BIT
300LB C C C 300LB D1105 A1Z
AL MAT'L ALL VAT D1106 A27 || D3101 BIA | A3001 BIK | A3001 BIK | A3001 BIK | A1001 ATK
01108 A2X 03109 B8A
60018 c c c 600L8 E1101 AIT_|| D3201 B2A
ALL MAT'L ALL MATL 03209 B9A
D3101 BIA A A A 01101 A1A_|[ E3101 BIT
03109 BEA 01102 M1S_|[ E3201 B2T
03201 B2A 1103 A2S || E3209 BST
03209 B9A D1104 A1X
E3101 BIT 1105 A1Z D3101 B1A | A3002 BIL A3002 BIL | A3002 BIL | A1002 AfL
£3201 B2T 1106 A2Z || D3109 BEA
£3209 BAT 1108 A2X_|| D3201 B2A
1101 AIT_|[ D3209 BIA
£3101 BIT
A3001 BTK | D3201 B2A | D3201 B2A | D3201 B2A | D1201 A2 || E3201 B2T
A3002 BIL £3209 BST
3101 B10 D3101 BIA | C3101 B1Q | C3101 B10 | C3101 B1Q | C1101 AlQ
D3101 BIA 03109 BBA
D3109 BEA 03201 B2A
E3101 BIT 03209 BYA
£3101 BIT
£3201 B2T
£3209 BIT
REV. 0 REV. 0
PIPlNG CLASS BREAK'NG DATE 20JULY 2015 PIPlNG CLASS BREAK'NG DATE 20ULY 2015
SHEET 9OF 14 SHEET 100F 14
PTT Public Company Limited PTT Public Company Limited
T H 0 T H —]
H 1 H [ )
]
| | |
CLASS i i CLASS CLASS /L /L CLASS /L J\ CLASS
A cass © A s © N C
A 5 o
NOZZLE TO FLANGE NOZZLE TO FLANGE
LSS B CLASS 8" oy CLAss '8 o o CLASS "B s
CLASS "A" CLASS "C" || CLASS "A” CLASS C” CLASS "A CLASS "C" || CLASS "A CLASS "C
FALNGE GASKET | BOLT/NUT FALNGE GASKET | BOLT/NUT FALNGE CASKET | BOLT/NUT FALNGE CASKET | BOLT/NUT
AB002 DIL | DE101 D1A | D6101 D1A | D6101 DIA | D1101 ATA || ABO02 DIL | D6201 D2A | D6201 D2A | D6201 D2A | D1201 A2A AB002 DL | DB209 DYA | D6209 D9A | DE209 DIA | D3209 BIA || AG0O2 DIL SPECIAL SPECIAL SPECIAL | AT001 ATK
C6101 D1Q D1102 A1S || C6101 D1Q D3201 B2A C6101 D1Q E3209 BAT || DBOOT D3A | (600-F304) | (600-3ZCC) | (600-B8/8)
F6101 DIB D1103 A2S || DBO01 D3A £3201 B2T DB001 D3A <SFLDIK> | <SGTDIK> | <SBGDIK>
500LB 5S304] D1104 A1X_|| D101 D1A 06101 D1A D6101 DI1A A3001 BIK
D1105 A1Z || D6109 DBA D109 DBA D6109 DBA
D1106 A2Z || E6101 DIT DB201 D2A D6201 D2A
D108 A2X || F6101 D18 06202 D4A 06202 D4A
E1101 AT |[600LB 55304 £6101 DIT 06209 D9A
03101 BIA F6101 DIB 600LB SS304
E3101 BIT || AB002 DIL | D6109 D8A | D6109 D8A | D6109 D8A | D3109 BSA 600LB SS304) E6101 DIT
6101 D1Q 6101 D1Q
D6001 D3A A A A D1101 AIA_|| DBO01 D3A D6209 D9A A A A 03209 B9A || F6101 DIB
06101 DIA D1102 AlS || DB101 D1A £3209 BOT
D6109 D8A D1103 A2S || D6201 D2A C6101 D1Q
06201 D2A D1104 A1X || D6202 D4A AB002 DL A A A A1002 AIL || DBOO1 D3A | A6002 DTL | AB0D2 DIL | AB02 DIL | ATD02 AL
06202 D4A D1105 A1Z_|| E6101 DIT A3002 BIL || F6101 D1B A3002 BIL
D6209 DIA D1106 A7 || FB101 D18 D6101 D1A
£6101 DIT 01108 A7X_|[600LB 55304 61101 D10 A A A C1101 A1Q |[600LB SS304
£1101 AT 3101 B1Q || D6108 D8A
D3101 B1A || D6109 DBA A A A 03109 BBA D6201 D2A
£3101 BIT_|| D6209 D9A D6202 D4A
06209 D9A
D6201_D2A A A A D1201 A2\ £6101 DIT
06202 D4A 03201 B2A
D6209 D9A E3201 B2T
REV. 0 REV. 0
PlPlNG CLASS BREAK'NG DATE 21JULY 2015 PlPlNG CLASS BREAK'NG DATE 20JULY 2015
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A1001(ATK

[
\om/
T H —
- (& 4
~l | 0, A L@ = o>
cLAss L i CLASS 600LB S5.T304
» ATANH D6201(D24) D6202(D44) /e
e
NOZZLE TO FLANGE A —< 1© = <somk>
®e® i i [G]E)C) %\{ = <SBTDK>
=01
B00LB SS.T304 ® ore
. cuAss B . N oAss B
CLASS A CLASS "C” || CLASS A cLAss ¢
FAINGE | GASKET | BOLT/NUT FALNGE | GASKET | BOLT/NUT
A6002 DIL
DB6O0T D3A | C6101 D1Q | C6101 DIQ | C6101 DI1Q | C1101 AlQ
D6101 DIA C3101 B1Q
D6109 D8A
D6201 D2A
06202 D4A
06209 D9A
E6101 DIT
D6201(D2A) I I D62071(D24)
®®O® i i ®®O
AG0D2(ALL)
REV. 0 REV. 0
O PIPING CLASS BREAKING DNTE A0y 2005 O PIPING CLASS BREAKING DE ¢ 2
SHEET 130F 14 SHEET o 140F14
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DESIGN STANDARD

TYPICAL DRAWING OF DRAIN

DESIGN STANDARD

TYPICAL DRAWING OF VENT

Y—FLG'D VALVE

B~

L | B
FLG'D VALVE

*

* : AS PER PIPING LAYOUT DRAWING

e
X—FLG'D VALVE

PRE | TreE | DSULATION L
BARE PIPE | - 100 100
1 0 <7< 50 100

INSUATED [ 2 50 <T= 100 150
PIPE 3 100 <T< 150 200
4 150 <T< 200 250

PTT Public Company Limited

PIPING TYPICAL DESIGN e

REV. 0
2JULY 2015
SHEET o 10F8

SRC'D CAP
g‘ g[
el S| \riso S 1 \riso
4‘7 SW VALVE Af%\sw VALVE
I Il
EEENNANYE [EEENNANvE
N0} ) 0]
[¢ C ( 0
_3/4" PLUG _PLG
3/4° SCR'D _ XK—SCR'D VALVE
i BéSS
PPE | Trpe | JiSUATON L
BARE PIPE | — 100 100
1 0<T<50 100
INSULATED 2 50 <T< 100 150
PIPE 3 100 <T< 150 200
4 150 <T< 200 250
REV. 0
PIPING TYPICAL DESIGN e 22
SHEET TO20F8
PTT Public Company Limited

DESIGN STANDARD

PRESSURE GAUGE NOZZLE

3.1 Type of pressure gauge nozzle
Type of pressure gduge nozzle is as follows;

DESIGN STANDARD

THERMO WELL NOZZLE

TYPE-A

TYPE-B

1/2"SWkNPT VALE

L+50

41 Type of thermo well nozzle
Type of thermo well nozzle is as follows;

1-1/2" FUG

Min.300

1/2"SWxNPT VALE

INST.

\
|

TYPE-C

TYPE-D

INSULATION
PIPE TYPE THICKNESS L
BARE PIPE - 100 100
1 0<T< 50 100
INSULATED 2 50 <T< 100 150
PIPE 3 100 <T< 150 200
4 150 <T= 200 250

PIPE TYPE %S‘gmggg L
BARE PIPE - 100 150
! 0<T= 50 150

INSULATED 2 50 <T< 100 200
PIPE 3 100 <T< 150 250
4 150 <T< 200 300

PTT Public Company Liriited

PIPING TYPICAL DESIGN e

REV. .
2JULY 2015
SHEET © 30F

PTT Public Company Limited
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REV. 0
20JULY 2015
SHEEB S / 128 40F 33
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DESIGN STANDARD

PIPE SPACING

5.1 Pipe Spacing (for 1501b)
The minimum  clearance of pipeline shall be os follows;

DESIGN STANDARD

PIPE SPACING

PIPE FLANGE
i il
ALTT AT14T2

COLUMN

(UNT < mm.)

COLUMN

AS OTHER RATING

5.2 Pipe Spacing (for 300b)
The minimum clearance of pipeline shall be as follows;

FLANGE
sl
A+T14+T2

COLUMN

(UNIT : mm.)

COLUMN

) 1, T2 : INSULATION THICKNESS ~J
LINE SPACING DIMENSION "A"(150Ib) ~ T1, T2 : INSULATION THICKNESS ~
yr |y | v Jyr] e 3 ¥ e | o[ w]w[w]ow]aw]w]| &[] o[ LINE SPACING DIMENSION "A"(300lb)
12" 8
S ) 90 e |y o || 2 3 4 6 5 0 | 12 | e | o 24" 2" | o8 BN
1" 90 95 100 /2" ]
1-1/2 || 100 | 105 | 110 | 115 34 95 | 100
2 15 15 120 130 135 1" 100 105 105
3 135 135 140 145 155 185 1-1/2" 115 120 120 130
4 150 155 180 185 170 185 200 b 120 125 125 135 140
6 180 180 185 190 195 210 225 250 ks 145 145 150 155 160 175
& 210 210 215 225 230 245 255 285 310 ¢ 165 170 170 180 185 200 210
10" 240 245 245 255 260 275 290 315 340 365 & 195 200 205 210 215 230 245 270
12" 280 280 285 295 300 315 325 355 380 405 430 8 230 230 235 240 250 260 275 300 330
168" 335 340 345 350 385 370 385 410 435 480 490 530 107 260 265 266 275 280 295 305 336 360 385
20" 385 390 395 400 405 420 435 460 485 515 540 580 630 127 300 300 308 310 320 330 345 370 395 425 450
" 445 445 450 460 485 480 490 520 545 570 585 835 630 740 16" 360 366 370 375 380 395 410 435 460 490 515 655
26" 430 435 435 445 450 485 480 505 530 585 580 625 675 725 750 0" 425 430 430 440 4“5 460 470 500 525 550 575 620 670
i 455 460 465 470 475 430 505 530 585 580 610 650 700 750 775 80O 2" 495 500 500 510 515 530 540 570 595 620 645 690 740 790
307 480 485 430 435 500 515 530 555 580 605 635 675 725 775 800 825 850 26" 470 475 480 485 490 505 520 545 570 595 625 665 75 765 790
3 510 510 515 520 530 540 555 580 610 635 660 700 750 BO5 B30 855 BED 905 28" 500 500 505 510 520 530 545 570 600 625 650 690 740 795 820 845
30" 535 535 540 545 555 565 580 605 635 660 685 725 775 830 855 880 905
Note : 3" 565 | 570 | 570 | 580 | 585 | 600 | 610 | 640 | 665 | 630 | 715 | 760 | 810 | 860 | 885 | 910 | 035 | 960
(1) Pipe movement due to thermal expansion shall be added.
(2) When the pipe is insulated the insulation thickness shall be added. Note -
(3) In generdl, the minimum clearance shall be kept 25 mm for 45' jumper pipe. (1) Pipe movement due to thermol expansion shl be added.
(Same as other rating) (2) When the pipe is insuloted the insulotion thickness shall be added.
REV. 0 REV. |
PIPING TYPICAL DESIGN DATE 21ULY 2015 PIPING TYPICAL DESIGN DATE 2101 2015
SHEET 50F3 SHEET 60F%
PTT Publc Compny Linied PTT Publc Company Linited
PIPE SPACING SMALL TONGUE & GROOVE FLANGE
5.3 Pipe Spacing (for 600kb) 6.1 Small Tongue and Groove Flange
The minimum clearance of pipeline shall be as follows; Small Tongue and Groove Flange shall be applied for Pipe Spec. D1105, 03102, D§102
(Hot Oil) in accordance with ES-V 5.2 Eng'g Spec. for Piping Material and Specification.
Alsa type sholl be selected os fallow;
(NIT : ram.)
TYPE
~ ~ Equipment Nozzle Flange Small Groove Face 1)
Instrument Flonge Small Groove Foce 1)
In-fine Flonge ‘Small Tongue/Groove Face
Bind Flange Small Tongue Foce
Valve and Control Valve Flange Small Groove Face
50
MIN: Note :
= =
5 5 (1) 1f valve is installed directly equipment nozzle/instrument,
8 8 equipment nozzle/instrument flange shall be small tongue face.
Example :
~J TI, T2 © INSULATION THICKNESS ~J
LINE SPACING DIMENSION “A"(6001b)
1/2" 34 1 1-1/27 r 3 4 6 8" 107 127 16" 0" 2% 267 2 30" 3
g THERMO WELL
/2 L Note :1)
3/4 @ | 10
- w e THERMO WELL
1-1/2" 15 120 120 130
2" 120 125 125 135 140
B 15 | 145 | 150 | 155 | 160 | 175 N}—IE <
v 175 | 175 | 180 | 190 | 195 | 210 | 220 16 1
[ 215 | 220 | 220 | 230 | 2% | %o | ze0 | 20 1 T|66|T
8" 250 250 255 260 265 280 295 320 345
10" 290 295 300 305 310 325 340 365 380 420
12" 320 320 325 330 335 350 365 390 45 445 470
16" 380 385 385 385 400 415 430 455 480 505 530 575
P 445 445 450 460 465 480 490 520 545 570 595 635 690
24" 510 510 515 520 530 540 556 580 605 635 E60 700 750 BOO
26" 485 485 490 495 500 515 530 555 580 610 635 675 725 775 800
28" 515 515 520 530 535 550 560 590 615 640 565 705 760 B10 835 860
307 550 550 555 565 570 585 595 625 650 675 700 740 780 B45 870 895 920
3 580 585 585 595 600 B15 630 655 680 705 730 775 825 875 900 925 950 975
Note :
(1) Pipe movement due to thermal expansion shall be added.
(2) When the pipe is insulated the insulation thickness shall be added.
REV. 0 REV. 0
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3
SHEET TOF% SHEEPO / 1:28 80F 33
PTT Public Gompany Limited PTT Public Company Limited 41/130




DESIGN STANDARD

ORIFICE

7.1 Qrifice Location

ORIFICE PLATE

DESIGN STANDARD

ORIFICE

7.2 Orientation of Orifice Tap

(DOWN) (DOWN)

GAS SERVICE STEAM_SERVIGE

(DOWN)

LIQUID SERVICE

Generally, both of orifice taps shall be orientation same orientation

7.3 Orientation Tap

i) FLANGE TAP (1-1/2" thru 12°) 1/2" SHxNPT

INST.
PP g‘

|
i

T
BY_VENDOR

-~ FLOW —— f

ii) PIPE TAP (16" and Lorger)

1/2" SWXNPT

| INST.
PP,

DIA.OF HOLE shall be
per spec. 1/2(12.7mm)

T+50(Min.100mm.)

)

0

—F—Fov — f U U J

T: INSULATION THICKNESS
N 1/20 (LIQUID/STEAM)
2-1/2D ) (6AS)

0
! -EP><bg-
M
|
L | VALVE
A B !
Tt " -} _
[ N —10
|
VALVE TWO PLATE FLOW
LESS i 10D OR
THN 10D | || CREATER
(—Iﬂﬁ [Ny O3 =
O_AUJ [ N ) [
TEE CROSS GATE OR BALL VALVE CONCENTRIC CONCENTRIC
OR LATERAL (FULL PORT) REDUCER REDUCER
D : Nominal Pipe Diameter
NPS INSULATION
(inch) A B L M N
b) 14D | 5D | 19D | 31D | 375D
1-1/2" [ 533.4]190.5 [ 723.9 | 1181] 1428
2 711.2| 254 | 9652 | 1575 | 1905
3 1067 | 381] 1448 | 2362 | 2858
s 1422 | 508 1930 3150 | 3810
6" 2134 | 762 | 2896 | 4724 | 5715
8 2845 | 1016 | 3861 6299 | 7620
10 3556 | 1270 | 4826 | 7874 | 9525
127 4267 | 1524 | 5731 9449 11430
16" 5690 | 2032 | 7722 [12598 | 15240
207 7112 | 2540 | 9652 [15748 | 19050
2 8534 | 3048 11582 [18898 22860
Note :
(1) When distance between elbows is 10D or less.
(2) Al tabulated dimensions are based on the AGA-ASME fluid committee report
3 of JUN.1991 and maximum orifice diometer ratio (d/D) of 0.70.
REV. 0
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SHEET

20JULY 2015
100F 33

DESIGN  STANDARD

STEAM DRAIN POT

8.1 Location of steam drain pot.

The steam drain pot shall be provided at the following location;

(1) End of header
(2) The lowest point

(3) Every 30~ 40 m length of long horizontal line.

B.2 Type of steam drain pot.

(1) Main size is 3B and larger.

150 200

100

MAIN SIZE 3"

(2) Main size is 2B and smaller.

‘:[;/AY

MAN SIZE 2"

3/4"

‘WDG 150, 200

MAIN SIZE 4" AND LARGER

150
Al (
b
3/4" 3/4
MAIN SIZE 1-1 AND SMALLER

Annex 07
Piping at pumps
A07.1 Horizantal centrifugal purnp(veriont 1)
For all nominal diameters and temperatures;

Support

= Height—adjustable slide point
= Height—adjustable support far elbow*+axial stop in X direstion axis Z-Z

Height—adjustable support for elbow*tguide in X direction
= Slide point + axial stop n Z direction on axis X-X#*

Mmoo o>

= Slide point + axial stop in X direction on axis Z-7**

= Theoretical fixed point of pump (point of intersection of axes running through pressure nozzle and suction nozzle)

PTT Public Gompany Limited.

REV. 0
PIPING TYPICAL DESIGN DATE 21 ars
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Companents:

EX = Reducer, R = Check valve, ST = Strainer (tumed by 45

S = Block valve (Steam to be oriented to motch the ovailable spare For valve operation refer to Annexes 01 ond 14)
* if direct support under the elbow is not possible, see detail 1
 f layout permits

Al piping components shall be in compliance with the piping specification and the P & IDs.

AD7.2 Horizontal centrifugal pump(veriant 2)

View A
ar
==
Support :
y A = Theoretical fixed point of pump (point of intersection of axes running through pressure nozzle and suction nozzle)
. B = Height—adjustable slide point
C = Height-adjustable support for elbow*+axial stop in X direction axis Z-Z
D = Height-adjustable support for elbow*+gide in X direction
E = Slide point + oxial stop in Z direction on axis X-X¥*
F = Slide point + axial stop in X direction on axis Z-7**
MIN = = MIN
REV. 0 REV. S
PIPING TYPICAL DESIGN DATE Loy PIPING TYPICAL DESIGN DATE LAy
SHEET  : 130FR SEET - MOFD
PTT Public Company Limited PIT Pubic Company Limited
Components: A07.3 Horizontal centrifugal pump, top — top inside routing

X = Reducer, R = Check valve, ST = Strainer (turned by 45"

S = Block valve (Steam to be oriented to match the ovailable spare. For valve operation refer to Annexes 01 and 14)
* if direct support under the elbow is not possible, see detail 1
* it loyout permits

Al piping components shall be in compliance with the piping specification and the P & IDs.

Support :
A

Theoretical fixed point of pump (point of intersection of oxes running through pressure nozzle ond suction nozzle)
D = Height—adjustable support for elbow*+quide in X direction*

E = Slide point + axiol stop in Z direction on axis X—X**

6 = Slide point with axial stop in + X direction

Companents:

EX = Reducer, R = Check valve, ST = Strainer (turned by 457)

S = Block valve (Steam to be oriented to match the available spare. For valve operation refer to Annexes 01 and 14)
* if direct support under the elbow is not possible, see detail 1
* if layout permits

Steel structures

PL = Platform

All piping components shall be in compliance with the piping specification and the P & IDs.

View A :
==
y [i
z
MIN
REV. 0
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A07.4 Horizontal centrifugal pump, top — top outside routing

DETAIL 1

Y

Support :

A = Theorstical fixed point of pump (point of intersection of axes running through pressure nozzle and suction nozzle)

D = Height—adjustable support for elbow*+guide in X direction*
E = Slide point + axial stop in Z dircction on axis X-X#*

G = Side point with axial stop in + X direction

Components:

EX = Reducer, R = Check valve, ST = Strainer (turned by 45)

S = Block valve (Steam to be oriented to match the avallable spare. For valve operation refer to Annexes 01 and 14)
* if direct support under the elbow is not possible, see detail 1
* i loyout permits

Steel structures

PL = Platform

Al piping components shall be in compliance with the piping specification and the P & IDs.

AD7.5 Vertical centrifugal pump

Support

= Height—adjustable slide point

= Height—adjustable slide point+axial stop in X direction axis Z-Z
= Height—adjustable support for elbow*+guide in X direction

= Slide point + axial stop in Z direction on axis X-X

= Slide point + axial stap in X direction on axis Z-Z

©mmoa o>

= Height—adjustable slide paint + guide in X direction

Components:
X = Reducer, R = Check valve, ST = Strainer (tumed by 457

= Theoretical fixed point of pump (point of intersection of axes running through pressure nozzle and suction nozzle)

S = Block valve (Steam to be oriented to match the available spare. For valve operation refer to Annexes 01 and 14)

* if direct support under the elbow is not possible, see detail 1
** if layout permits
Al piping components shall be in compliance with the piping specification and the P & IDs.

PTT Public Company Limited

REV. o0
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A07.6 Horizontal centrifugal pump, side — side

DETAIL 1

Support
A = Theoretical fixed point of pump (point of intersection of axes running through pressure nozzle and suction nozzle)
B = Height-adjustable slide point with axis stop in + X direction

D = Height-adjustable support for elbow*+guide in X direction

E = Slide point + axial stop in Z direction on axis X—X**

F = Slide point + axial stop in X direction on axis Z-7**

Components:

X = Reducer, R = Check valve, ST = Stroiner (turned by 45%)

S = Block valve (Steam to be oriented to match the available spare. For valve operation refer to Annexes 01 and 14)
* if direct support under the elbow is not possible, see detail 1
* if layout permits

All piping companents shall be in compliance with the piping specification and the P & IDs.

A07.7 Horizontal centrifugal pump — Alternative routing

Support

A = Theoretical fixed paint of pump (paint of intersection of axes running through pressure

D = Height—adjustable support for elbowt+guide in X direction
H = Hanger
Components:

X = Reducer, R = Check valve, ST = Strainer (turned by 45)

nozzle and suction nozzle)

S = Block valve (Steam to be oriented to match the available spare. For valve operation refer to Annexes 01 and 14)

* if direct support under the elbow is not possible, see detail 1
All piping components shall be in compliance with the piping specification and the P & IDs.

PTT Public Company'Limite
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ADB.1  Vertical Lines

Support :

Annex 08

Piping at columns, vertical vessels and tanks

S5
21

A = Vertical support with clips on equipment

@

C = Side point with odequotely spaced distance L to compensate for verlical expansion difference between the

= Vertical guide with clips onequipment

cquipment and the line.

Spacing of brackets

A08.2 Connection to pipe rack, arientation of pipes, manholes and ladders

SECTION FOR PIPES

/
/ ROAD

SECTION FOR
MANHOLES

SECTION FOR PIPES
FORM AND TO PIPERACK

SECTION FOR PIPES

L U}
7
PIPERACK

PTT Public Company Limited

PIPING TYPICAL DESIGN

REV.
DATE
SHEET
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20F%

A10.2  Plat heat exchangers

Support :

A = Fixed point of plate heat exchanger

@

= Slide point

o

D = Slide point
Components:

= Slide point + oxial stop in Z direction on oxis X-X

S = Block valve (Steam to be oriented to match the available spare. For valve operation refer to Annexes 01 and 14)
All piping components shall be in compliance with the piping specification and the P&Ds.

Norminal diameter Ma:bzz?nt;m Nominal diometer M”;;;;?;;e‘
DN ANSI H{m] o ANSI Hm]
25 1" 65 200 8" 1.0
40 1-1/2" 7.0 250 10" 125
50 2" 7.0 300 12" 135
55 2-1/2" 75 350 147 140
80 3 8.0 400 16" 160
100 4 85 500 20" 17.0
150 5" 100 600 24" 180
REV. 0
PIPING TYPICAL DESIGN OE 225
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PTT Public Company Limited
Annex 10
Heat exchangers
MDA Horizontol shall and tube heot exchanger.
[
Al distance shall comply with Engineering Specification for Plant Layout.
Al piping components shall be in complionce with the piping specification and the P&IDs
REV. 0
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Annex 11

Condensate collector at steam lines

Annex 12
Utility Station

CONDENSATE RETURNS

ONLY IF REQUIRED
BECAUSE OF FREEZING
PROTECTION COMMON

INSULATION WITH WATER—-LINE

N

4
] To=
PN A R
NN = E
g
e

<

T0 CONDENSATE
SYSTEM
( STEAM PIPE (%
A
CONDENSATE
PIPE 1"/25
SEAM TRAP
3/4°/20
| —
/
Normal Size
WM/IN. MM/IN. MN/IN. /N, MN/IN.
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Annex 15
Control valve station

A15.1 Typical contral valve station for liquids and gases
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NOTE:

General : Al piping components shall be compliance with the piping specification and the P&Ds. With reference to
the control valves, individual types and dimensions are to be considered.

1) Under confined space conditions and if the specification for pipe supports permits the support should be placed
directly under the elbow.

2) Eccentric reducer—top flat for liquids and bottom flat for gases.

3) If distance to grade is less than 300 mm : see detail "A”

Mandatory for:
-RTY

~Tongue and Groove
~Mdle ond Female

<=1800

[E—

MIN. 300

[E—

Mandatory for:
~RTJ

~Tongue ond Groove
~Male ond Femole

4)
DETAL "A"
\NJ
NOTE:
General : Al piping shall be fonce with the piping specification and the P&Ds. With reference to

the control valves, individual types and dimensions are to be considered.

1) Under confined space conditions and if the specification for pipe supports permits the support should be placed

directly under the elbow.
2) Eccentric reducer—top flat for fiquids and bottom flat for gases.

3) If distonce to grade is less thon 300 mm : see detail "A”
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A15.2 Typical control valve station for steam
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DETAIL "A"

\NJ

NOTE:

General : All piping components shall be compliance with the piping specification and the P&IDs. With reference to
the control valves, individual types and dimensions are to be considered

1) Under confined space conditions and if the specification for pipe supports permits the support should be placed
directly under the elbow.

2) Eccentric reducer—top flat for liquids and bottom flat for gases.

3) If distance to grade is less than 300 mm : see detail "A"
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Annex 17
Safety valve support
A17.1 Variant 1 : Fixed point on outlet side
fixed paint
fixed point
“
o~
K
~
NOTE:
General : All piping components shall be compliance with the piping specification.
Block valve are shown schematically only. Actual requirements as indicated in the P & Ds
1) Reducer flange can also be used instead of reducer.
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Annex 18

Safety shower

TYPICAL EXAMPLE

Safety shower and eye/face wash station

//CONNECT\ON: ABOVE CONNECTION: UNDERGROUND
GROUND

® SAFETY SHOWER ASSEMBLY C/W REGULATORS

SCALD PROTECTION VALVE (OPTIONAL EXCEPT IN TEMPERED WATER SYSTEM)

(©) STRAINER (OPTIONAL)
REV. 0
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1. GENERAL <) Sufficient flexibility of the pipelines in all temperatures and the taking into
REVISION REVO REVOL REV G2 11.  Scope consndemhon of the movements at the distribution points on the equipment, e.g.
oate 8 ar02 ocros Sept11 at the connections on steam turbines, high columns, etc
These instructions apply to pipelines in chemical and petrochemical plants d) The permitted limits for the forces and moments at the distribution points on the
ORIGBY Adisak s, Suchawat Weradech equipment, machines and accessory such as strainer & safety valve. Included are machines are to be adhered to as well as on the equipment if re applied
apey Piiya Piiya Sustpeng instrument tube, instrument leads, instrument gauge & transitter, plastic or ceramic hereto. The following assumptions are to be made.
pipelines and pipelines which are subject to special regulations. &) Machines and equipment nozzles are to be considered as inflexible fixed points,
SIGNATURE ae«ecuon of the equipment nozzles caused by thermal expansion must be
12 ent fered.
‘The following form the basis for the working documents ) For largor diameers and temperature diffrentils the flexbilty of the equipment
nozzle shall be calculated and entered in the stress calculations.
CONTENTS Piping and Instrument Diagram sheet with the following contents:
When planning the run of the pipelne the fllning sequence shal bo adhered to
SECTION PAGE a) Numbered pipelines, mamelers p\pe classes, type and thickness of insulation, The linear connection of two end points in the major axis, the direct linear
design pressures and ter connection is only possible in a few cases, e.g. large pipelines which are
10 GENERAL 1 b) Eauipment spoiations. Conneclod to smallef adustable aquipmant Suéh 20 o batere on columns.
) Machine drawings (dimensioned).
20 CRITERIAFOR EXECUTION OF FLEXIBILITY CALCULATIONS 3 d) Plot plans (sraugg which areas are to be kept clear) 2) L-shaped piping laying
30  PIPESUPPORTS 3 €) General specifications for foundations.
40 VALVE LOCATIONS 4 f)  General specifications for structural steel As compensation for the thermal expansion or contraction the pipelines wil be
) General specifications for insulation and paintin laid in L-form. The shorter arm must be long enough so that the stress resultng
5.0  LAYOUT OF INSTRUMENT CONNECTIONS AND MEASURING DEVICES 11 g) Piping manual with following contents: Pp\pe clagsses, overall lengths of valves, from the distortion is within the allowed glress ?.mns of the respective p\pg
60 DRAINS AND VENTS OF PIPELINES 2 measurement ranges, minimum spacing of pipelines, etc materials (taking into consideration the stress through intemal pressure).
i) Area dlassification plan (site limits
70 FLANGED JONTS > Jj Layout of cable routos ¢ ) 3) Compensators
80  SCREWED CONNECTIONS, COUPLINGS 28 The installation of compensators (e.g. bellows, etc.) in pipelines carrying
90 POSITIONING OF PLATFORMS, STAIRWAYS AND LADDERS 20 13.  Drawing Concept hydrocarbons is fundamentally forbidden. In particular cases, exceptions are
possible, but the approval of the customer must be obtained.
100 REQUIREMENT FOR INDIVIDUAL PIPING SYSTEMS 32 It is recommended that the same scale be used for the piping study and for the
110 SUPPLEMENTARY REQUIREMENTS a0 construction model, if any. Apart form the fact that all details shall be drawn to scale, Pockets in pipelines are to be voided where possible. If not possible, drains and
there are no further specifications as far as size of paper or extent of description are vents must be incorporated.
APPENDIX #1 PIPE SPAN FOR PIPES RESTING ON MORE THAN TWO SUPPORT concemed. The diagrammatical representation of all main pipelines, platforms,
APPENDIX #2 FLANGE FACE ALIGNMENT ladders,equipment, machines and ‘olll necks" is important. Bottle necks are e.g. 15 Distance between Pipelines and between Pipe , Concrete and Steel Constructions
ipelines near concrete yalve spindis noar emergoncy exis,
ATTACHMENT # 1 : STANDARD PIPE SUPPORTS aecessmmly of spades and salely valves etc. Each piping study must have The minimum distance is generally 50mm. When deciding the spacing of the pipes,
ATTACHMENT #2 : VENT AND DRAIN BRACHING SUPPORT heading containing job number, site area, name of system under study, scale and the thermal expansion and contraction must be considered.
name of designer.
2.0 CRITERIA FOR EXECUTION OF FLEXIBILITY CALCULATIONS
14, General Points Concerning Piping Layout
Al pipeline runs should be as short as possible and have as few tums as possible. The criteria for execution of flexibility calculations shall be referred to ES-50.08 Pipe
The following points to be noted Stress Analysis.
) Easy assembly and dismantling of piping and equipment, e.g. E-motor. 3.0 PIPE SUPPORTS
b) Easy accessibility for operation and maintenance of the plant. Sufficient support
and guiding for the pipeline, so that vessels, exchangers, columns, and machine Al pipe line, which are running on supports, shall be supported with steel cradies.
nozzles are protected from too much stress. The stresses on the pipelines shall Piing shal bo suaby support o prevent sagging, mechanial iess vbratons and
remain within the permitted limits and vibration shall be minimised. consequent fatigue, while allowing for thermal and structural movernent
ESIGN ESIGN ESIGN
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Large piping, 350 mm. (14 in.) and over, of thin wall shall be supported using 3)  mobile p\al!orms ) seealsoPara9
‘adequate methods, to reduce local stresses at the supporting point. 4)  temporary platfor Valves for Cold Fluid Gases
5 pemmanenty nsialled ladders )
Piping at valves and mechanical equipment, such as pumps and strainer, requiring a) correct b) incorrect
periodical maintenance shall be supported so that the valves and equipment can be Notes
removed with a minimum requirement for installing temporary pipe supports. An extra platform can often be avoided by use of a spindle extension.
Variable support spring hangers shall be provided as required to support piping When positioning check and shut-off valves, the sequence must be so that at shut-
which undergoes significant vertical deflection. In cases where the movement is very down, the check valve can be removed or disassembled. Gas pocket
large, or the i s of reactions and stresses are very severe, constant effort
support spring hangers shall be used Layout of valves for general and specific conditions is described in section 4.2, 4.3
and4.4.
Al branch connection 1%" and smaller which continue with routed pipe work
(included vent and drain connections), shall have bi-directional gusset. The gusset is 42 Spindle Position
not required f connections are made of integrally reinforced extended body valve.
Spindle position horizontal or vertical with the hand-wheel pointing upwards. In the Seal Liquid
Attachments #1 are standard drawmgs for Pipe Support which shall be applied. case of gate valves with a split wedge, jamming is fairly well excluded when the Insulation
Standard supports may be or pipe sizes above the limits stated only if a wedge is arranged suspended.
design check has first ooan cariod ot by CONTRACTOR _The addition of the
larger pipe size written after the support type thus, PS-16(14"0/D), shall be taken as In all cases: Cold valves for fluid gases, (used under ~50°C) must be arranged with
an indication that the CONTRACTOR has caried out this check. the spindles directed upwards (a spindle position of at least a 15° angle above the
horizontal). These cold valves have insulated mountings. The valves must not be in e build-u
Standard support may be specified from larger or smaller sections then those list in an inverted position so that an insulating layer of gas forms in the stuffing box. See P
the standards provided a design check has first been carried out by CONTRACTOR diagram.
The addition of the different steel section shall be written after the support type thus
PS-3A (150X150X31.5UC )
Pipe Trunnions shall generally be made from pipes of the same material, pipe Sp"gf,:;s"m"
schedule or pipe wall thickness as the line pipe unless noted otherwise. Trunnions
size shall be in accordance with the following except where advises different:
15 degree
Pipe Diameter Trunnion Diameters incorrect
14/2" Same diameter as pi
1012 One commonly available diameter smaHer than pipe
14" 10 24" Two commonly available smaller than
Above 28| CONTRACTOR Stess Engincer 0 advise
Exceptions are the block valves on the ssfsty wahvas, which can be installed in cold
Requirement of reinforcing pad shall be determined by CONTRACTOR stress areas for fluid gas without insulated mountings. As it is assumed that the safety
engineer. valves are leak-proof, icing is not expected.
40  VALVE LOCATIONS 424 Valve Layout
41 General In general valves can be installed in horizontal and vertical pipelines, but with certain
mediums particular aspects have to be taken into consideration. With flow mediums
Piping lay out shall ensure that valves can be operated from either. which carry solids which can be deposited and eventually cause blockage (as coke
out of quench oil), the following should be considered, with regard to the valve layout
1) thefloor ) and spindle position:
2)  Permanently installed platforms )
DESIGN DESIGN
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) Branch lines pointing downwards or side wards are to be avoided or kept very
short, if they are not always being used.
43 Valve Operational Position

Main pipe
. : :

Wrong not so good better

Branch of line, which carries very dirty medium.

=

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

Sediment
S

menj

Se
©) In case of cracked gas gate valve after transfer heat exchanger purging facilties
for the valve seats are to be incorporated for spindles in a vertical position.
‘fr _’L
1 1. Purging nozzles
L — Purging medium
| (e.g. quench oil
{ J or steam)
d) Deposits prevent the valves from closing tightly unless removed.
&) Layout of Check Valves : Check valves are not to be installed in line which

have vertical (or sloping) down wards flow.

Wherever possible, valve size greater than 6" shall be located in horizontal
position for ease of installation

erified by W1835IAY T1AYE on 30/04/202:

Electra

Electronically Approved by H18naf 1JMezITIHUL on 06/0.

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

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

Pifseinaiii
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44 Safety Relief Valves shall be provided as Follows

a) The installation of Safety valve shall comply with API520 latest revision.

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

) Safety relief valves shall have a minimum length of
protected line or equipment and the valve inlet.

iping between the

d) Safety relief valves, which are connected to flare, shall have a slope from the
outlet of the valve to the flare header.

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

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

g) Ehwcs v shal 1) Do Frataliond ) pAessim mier even niot-cr ol e
B s ivicss ar el Fosa 4l 11 Chars iles can becain ERid
1 chuaed BN SIRI1K W1 ANBEUERON ) 100 (i sl cheaicn fall

h) Whan guin vaives am ised for seRety meied valhe il and r.u-I |mrmmttnn
waiven. fiay shak bW Estated wiih stares. e moseona
AR, 0 S Gl o i T . A 1. T I
hottametal fi b the dirhe o e off e binsing e

45, Control valve installation

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

b) There shall be sufficient clearance to lift and remove the valve. Control valves
shall be located so that they are accessible for hoisting equipment where
needed.

) If required for operational reasons, control valves shall be provided with block
valves and a bypass valve, except that a bypass va\ve shall not be provided in

INSTRUCT\ON FOR ES-50.01
PIPING PTT PUBLIC CO.,LTD PAGE: 12 OF 55
ARRANGEMENT ENGINEERING STANDARD REV: 01

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

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

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

&) The bypass valve shall have a nominal capacity factor at least equal to, but not
more than twice, the capacity factor of the control vale. The bypass valve shll
be capable of proper throttiing. For critical applic bypass valve shall
bo of tho samo fype 25 the coniro valv, but with hand hoal operation only.

Prav\s\ons shall be made for draining and/or depressurizing the control valve

anifold. At least one drain valve shall be provided just upstream or
Gownstroam of e control vaive, depending of the physical lay-out. Shut-off
valves shall have a drain valve on the downstream side so that the shut-off
valve can be leak-tested. More extensive provisions may be required in
corrosive or very toxic service.

safety shutoff or depressurizing service or in applications where  solids
suspended in the stream may collect and block the bypass valve
ESIGN ESIGN ESIGN
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46  Equalizing of pressure around valves b) the specmc gravity of the fluid to be measured shall be specified by the

Quick opening of a large valve holding high pressure may cause a significant shock
wave traveling true the pipe at sonic speed causing damage to interals, flanged
connections bellows etc. Since controlled opening (crack a valve open) is easier
with a small valve than with a big valve, large valves should be provide with a small
by-pass in order to allow controlled equalizing of the high pressure. As a guide line a
DN 50 (NPS 2) by pass should be provided when the run pipe is larger than DN 150
(NPS 6) and the pressure difference is larger 15 Bar (218 psi). A bypass is not

ssary in case a control valve is installed downstream that can be opened
gradually after opening of the block valve. The decision to install an equalizing by-
pass is a part of the process design.

5.0 LAYOUT OF AND DEVICES

51 Level Gauges, Magnetic Level Indicators
511 General

Conventional level gauges are relatively weak and vulnerable. For equipment
containing hydrocarbons or very toxic fluids, the possibility shall be considered early
inhe dedgn stage of ehmmaung level gauges where they are not essential for the
safe operation of the f level gauges are essential in these services, the
nstalition of blowout proventers (eaess flow vanes) on the ioating vioe
between the equipment and the level gauge should be considered. Blow-out
preventers are more likely to remain effective when applied in clean product service.
Whers leve gauges are eesentl bt low-cul praventers e nctused o islation

valves in clean product service or in case the product is of fouling s
intogrit levelmdicators of the magnetic type shal bo naalled Alirnatively. multipe
level transmitters (where one transmitter provides a local reading) may be fitted.

512 Level gauge types
5.1.2.1 Magnetic-type level gauges

Magnetic-type level gauges have high integrity due to their enclosed construction.
Long magnetic-type level gauges are available which eliminate the need for multiple

Principal;

c) pressurized floats shall not be used;

d) flanged vent and drain connections shall be provided;

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

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

g) bottom housings shall not be conical (to prevent the float from sticking);

h) level gauges shall be shipped without the floats installed:

i) floats shall be installed after hydrostatic pressure testing;

J)  the housing shall be designed so that no moisture or dirt can enter (e.g.

filled with inert gas and hermetically sealed);

the level gauge shall be located so that there is sufficient space for

maintenance.

5.1.2.2 Plate-type level gauge

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

5.1.2.3Walk-type gauge glass

Walktype gauge glasses may be used only up to a design pressure of 41 bar (ga)
1595 psig) and a design tempereture of 300 “C (570 °F). Transperant type gauge
glass shall be used for the interface between two liquids. Reflective type
Gaugo glass shall be used for mdicating the interface betwean dear (ron foulng
liquid) liquid and gas / vapour. Transparent glass shall be used for indicating the
interface between fouling liquid and gas or vapour.

513 Installation of level gauges

5.1.3.1 General
The span of a level gauge shall cover the required operating range

=~ level gauges. If the required level range is too large for a single gauge, multple level gauges shall
. h the connection nozzles staggered for a visible overlap of at least 25
-~ Magnetic-type level gauges shall be of the magnetic-coupled level indicator type. mm (1 in)
§ Each level gauge shall have a DN 20 (NPS %) flanged vent and drain connection,
~ ‘each with a cap or blind. If the visible level range in a gauge is continued in a second (staggered) level
gauge, or the level is used to check another level instrument, both levels shall be
i The following points shall be taken into account if magnetic type level gauges are readable from the same location.
applied:
he pressure and temperature rating of the level gauge shall be same as the
a) ifa stainless steel flange s fitted into a carbon steel system, the flange shall pressure and temperature rating of the vessel
have a suitable rating (the mechanical strength of stainless steel is lower);
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To ensure clear visual access for the operator, level gauges shall not be placed
behind pipes or other obstacles. The level gauge shall be positioned so that it can Loads cn equipment nozzes, caised by the weight anloc thermal exgension of
be read from ground level, platforms or ladders. and pipes with level gauges or by magnetic type level gauges, shall be checked. Hezding

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

Example

Operable/readable from the platform

/

Location A (example page 13)

Operable/readable
from the

#Ls ————— Location B (example page 13)

Drain valves on level gauges shall be accessible
5.1.3.2 Connections

Flange pairs of level gauges shall be aligned within the tolerances specified in
ASME Section VIlI Div 1., as applicable.

Level gauges SHALL [PS] be connected with block valves between them and the
equipment.

If there are more than two pairs of level gauge connections, one or more stand pipes
shall be used. Stand pipes SHALL [PS] satisfy the specifications of the relevant
p\pmg dleen The minimum diameter of a stand pipe shall be DN 80 (NPS 3) and the

t connections shall be DN 50 (NPS 2). The block valves shall be fitted in
Gther of he folowng Gonfigurations:

1) between the level gauges and the stand pipe;
2)  between the stand pipe and the equipment

Electronically Verified by U 135 Tani a@ve on 30/04/202

Electronically Approved by H1anafl 1Jues?

335U on 06/0p/2

To check the thermal expansion forces it shall be assumed that the equipment is at
design temperature and the stand pipe or magnetic type level gauge s at ambient
temperature.

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

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

" Altemative positions
Normal position —_

vessel
vessel

~450 175

53  Measurement of Differential Pressure on Columns.

The positions for pressure measuring on columns shall be in accordance with ES-
60.01 Instrumentation General Specification. The position of the pressure points in
the head line are to be chosen by the pipeline designer so that the power line can be
laid up towards to the transmitter box.

Install transmitter box at
handrail height

“5———_Install pressure measuring poi
below transmitter box

| Highest pressure measuring
Eitiom A point on col

lumn

54 Temperature Measurement
Access according to Point 9.2.

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

55  Flow Measurement
55.1  Position of orifice runs for installation of Orifice Assemblies

Orifice runs shall be installed horizontally. In certain cases a vertical installation is
permitted. The table below gives a general picture of the possibilties.

48 /128
50/130
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Fluid | Characteristics Status in differential | Direction of Remarks
Pressure low (see key)
transmission pipe.
=
e
Gas | dry, no contamination | gaseous 12 |2
(pollution)
Gas | damp; at condensation | Gaseous 2 (3 |2 A
point for water droplets | condensation
build-up possible
Steam liquid 13 |2 B
Liquid | without evaporation fiquid T2 |3
Liquid | with gas or steam yield | liquid 2 |2 |3 c
Tow temperature liquid | gaseous BB
Key: 1. Preferred
2. Acceptable
3. Not allowed
Remarks
A Possible segmented orifices from above in descending pipes (minimur slope 3%).
B In vertical piping: different levels of condensation level in the differential pressure
transmission pipe.
C  Possible segmented orifices from below in ascending pipes (minimum slope 3%)

=
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5.5.2. The orifice tapping are to be arranged pointing upwards for air and gases. Horizontal
or min. 45° pointing downwards, for steam and liquids.

553. Orifice Runs
For the accuracy of measurements the required orifice runs are to be noted
554 Inattached sheet # 3 is general design for orifice installation

555 Position of Transmitter Box

Transmitter above orifice

Centre line transmitter
Nominal distance from

in.

floor or platform

O\ From instrument
specs

Tt
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Transmitter below orifice

Frominstrument specs

i Transnitter centre line
= g| — Nominal distance from

floor or platform

uin800) /

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

6.0 DRAINS AND VENTS OF PIPELINES

Pockets in pipelines are to be avoided, where possible. If not possible, drains and
vents must be incorporated.

Al of type Vent and Drain branch shall be applied bi-gusset support as per
attached # 3

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

6.1  General

6.1.1  Areas of Applicati
This section deals only with the drains and vents which are not use for continual
vithdrawal of the medium.

and vents are to be placed at all the lowest and highest point of the non-self-
draining (and non-self-ventilating) pipelines.
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Drains are to be placed directly upstream of the control valves.

Drains must have a minimum space of 250 mm between the biind flanges (or in
horizontal pipes, to the pipe center line) to floor or platforms. It must be checked if
there is enough space between the nozzles and the support foundations.

Normal position ) Alternative position e
2250 2250

613 Layout Examples

Drains and vents through pipelines and vessels
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Drainage in a closed system

Drainage in an underground pipeline system

Emplying of a low area in the same pipeline system
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6.2, Test drain and vent connection

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

Run Size Branch Size

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

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

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

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

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

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

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

6.3.  Process drain and vent connections

If required for ion/mai valve drain shall be installed at
low points, and valve vent connections at high points in piping systems. These
connections shall be hooked up to a closed drain system and be shown on the PID.
For drain and vent provisions on equipment, see (4). Valve vents and drains to
atmosphere SHALL [PS] satisfy the double barrier concept. In this context, a blind
flange on an outlet to atmosphere counts as one barier. This means that a blind
flange on a single valve should only be removed after de-pressuring. Where process
requirements demand a quick outlet to atmosphere, the double barrier SHALL [PS]
be obtained by installing two valves in series. If the effluent will flash and cause sub-
zero temperatures, the distance between the two valves shall be at least 0.6 m (24
in) and the last valve SHALL [PS] be of the spring loaded, self-closing type. The
number of vent and drain connections with valves shall be minimised.
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The size and installation of process drains and vents shall be decided as a part of
the process design and depends on required drain time. From mechanical point of
view the following minimum branch pipe sizes SHALL [PS] be used for process vent
and drain connections:

Run Size Branch Size

[ D
DN 15 (NPS %) DN 15 (NPS %) | DN 15 (NPS %)
DN 20 (NPS %) DN 20 (NPS %) | DN 20 (NPS %)
DN 25 and greater (NPS 1.and greater) DN 20 (NPS %) | DN 25 (NPS 1

7.0 FLANGED JOINTS
71 General

Flanged joints in pipelines should be kept to a minimum. Flanges wil be installed on
removable equipment e.g. vessels, columns, exchangers, reactors, machines,
bings. valves ae. Furier flanges shoud anly be planned I cases where th pipes
are not flexible enough to be removed.

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

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

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

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

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

welded joints are not possible without damaging the protective surface. In these
cases all pipes, fittings and valves are flanged.

Electra
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7.3 Flanged Joint Parts (Nuts, Bolts, Gaskets)

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

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

Bolts must be removable from
underneath. Therefore connecting
pieces between safety valve and
block valve upstream must match
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Example of flanged control valve with a block valve downstream.

Use stud bolts for this flanged joint

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

74 Gasket

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

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

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

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

~
N
9

Instalation of gaskets shall be as per the following:

Prior to installation, a visual inspection is required on both the gasket and the flange
facing. Corrosion/pitting of the flange face shall be 4{0):\/4:1 }m}rﬁmssm\e Severe
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corrosion and/or damage of the flange facing shall be re-machined. Especially radial
grooves shall be avoided: they shall be no deeper than 0.3 mm (0.012 in) and/or
fonger than 3 mm (0.12 in). The gaskets themselves should be free from any visible
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Screwed connections are to be used only in special cases.

When welded joints are not possible, threaded pipes with screwed sleeves and
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9.0.  POSITIONING OF PLATFORMS, STAIRWAYS AND LADDERS

defects (‘new’ condition) fittings can be used, e.g. drinking water supplies, foam extinguisher, UA supplies. Table of Access Requirements, Minimum requirements for access 1)
Special pipe classes will be created for these situations.
The pressure over the gasket shall be uniformly distributed in order to achieve | v v v v
satisfactory sealing. To accomplish the flange tightening, the bolts shall be tightened In many cases the couplings for utiities will be screwed. Tubing for power supplies -
in the following sequence: for measuring devices will also be screwed 1.Pressure measurement point ocal @ |x
1. Hand-tighten all nuts. 82  Couplings _ remote |x
2. Tighten two bolts diametrically opposite each other to 50 % of the required 2.Temperature measurement point
bolt stress. Couplings will be used for quick release connection on utility equipment where local x3) | x
3. Tighten another pair of bolts approximately 90° further round the nstant consumption is not required. Therefore, couplings will be used at utility _ remote |x
circumference. stations and on fire extinguishers. 3.Orifice plate assembly x
4. Continue until all bolts have been tightened to 50 % of the required bolt 4 Level indicator focal x
stress. remote x
5. Repeat steps 2, 3 and 4 to 80 % of the required bolt stress. 5 Analysis sample point ocal X
6. Repeat steps 2, 3and 410 100 % of the required bolt stress. Flexible hose or pipe. ~ Analysis sample point remote | x
-Analysis sample  point  (with
The threads shall be clean and in good condition. The application of lubricants will maintenance) remote X
have a substantial impact on the torque applied. The lubrication properties vary from oI L AL o—]
one lubricant to the other and shall be taken into account when torque is applied. r e - 3 tial press. trans. and all
Hydraulic bolt tensioning provides more uniform bol stress and eliminates variations other transmitters. x
due to different lubricants. . 7. safety valve x
Gesets used for the nsalaion of orifice assembies and betwen fianges located couplings 8.Control Valves
within the required straight length of pipe upstream and downstream of thes a) Hand control valves x
assemblies shall not protrude into the free area of the pipe. b) Automatic control valves x x
743 Selection and installation of bolting materials 9.8hut off valves
a) Spared equipment x
Stud bolts and nuts shall be completely threaded in accordance with ANSI B1.1 b) Safety equipment 4) x
izes 1 inch and smaller shall be Coarse Thread Series (UNC) and sizes larger than ) Drain and vent for hydro. Test x
1 nc shal b 6-Thread Seres (8 UN). Threads shall be machine cut or rolled. Other d) DN Ns >23. x "
The stud bolt length shall be determined as shown in ASME B16.5 or ASME B16.47. 10.Check valve with maintenance x
Where spectacle blinds, wafer valves, etc., are installed, the stud bolt length shall be Check valve without Maintenance X
increased by the thickness of such devices and the extra gaskets. 1.Steam trap x
Nuts shall be semi-finished, heavy, hexagon. Nuts shall have a height equal to the 12.Strainer x2) | and | x
bolt diameter. 13 Blinds for process reason x
Bolt & nut shall be coating by Fluor polymer (Xylan 1014 or eq). 14.Manhole, Davit x [ x3)
15.Compressor overhead crane x
8.0. SCREWED CONNECTIONS, COUPLINGS
81 Screwed Connections (see pipe classes o be used on job)
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Minimum requirements for access 1) 10.0 REQUIREMENTS FOR INDIVIDUAL PIPING SYSTEMS Cooling water pipes to pumps and compressors shall not be less than DN 20 (NPS
%). Pipes DN 25 (NPS 1) or less shall have the take-off connection from the top of
101 General the water main pipe in order to prevent plugging during operation.
Table of Access Piping and pipe supporting structures shall be designed so that access is provided
T [ [V [V v [vi for maintenance or removal of valves, in-line instruments, tube bundies and 10.2.2 Pump
shellichannel covers (e.g. cranes and trucks) and for operational reasons (e.g. filter
16. Elevated hydrants and monitors x cleaning). Removal or replacement of equipment shall be possible with a minimum Suction piping shall be s short and as direct as possible, avoiding high spots where
T7- Cooling fower X dismantiing of piping. Removable pipe spools may be required. Small pockets of gas or air could accumulate. Only eccentric reducers (top flat) may be
equipment and ancillaries which need regular supervision or maintenance should be used for pipe diameter changes in horizontal pipes. For horizontal suction pipes, a
18. Elevated flare X installed on elevated plinths in order to improve access. drain shall be provided upsiream of the reducer. In vertical pipes, eccentric or
Drain and vent provisions: concentic reducers may be used.
19. Compressor, turbine,  large x5) | x a)  Valves shall be installed on all equipment drains and vent
pumps, generator b)  Equipment and piping containing slurries shall have minimum size 1-inch Each individual pump shall be provided with a strainer in the suction pipe. A block
20 Air cooler x in connections, unless the type of drain valve dictates a larger size valve shall be installed upstream of the strainer in the suction pipe of each pump.
77 Reacior, Diyers, packed solumns Tand Tx (e.g. ram-type valve); This position enables the strainer 1o be cleaned without draining the complete
. Dryers, suction pipe. The piping components from the block valve to the suction nozzle of
22 Blinds for maintenance x There is no need for an equipment drain or vent if the equipment can be adequately the pump shall have the same rating as the discharge piping in order to
drained or vented via connected piping. accommodate overpressure due to backflow from the discharge side. This also
1) 1 Temporary access applies to multi-stage pumps.
Il Permanent ladder If equipment flanges deviate from the standard sizes selected from the pi
Wl Movable platform if operation height < 3.6m classes, the matching pipe flanges shall be ordered with the equipment The discharge pipe shall also have a block valve. A check valve shall be installed
IV Permanent platform access with ladder unless there is no possibility of backflow or pressure surge under any conditions.
V  Permanent platform access with stairway 102 Pump, Compressor and Steam turbine piping system This check valve shall be installed upstream of the block valve to enable
VI Access for power operated equipment (compressor overhead crane, fork maintenance of the check valve without drai pipe. The liquid
ity 1021 General volume between the check valve and the pump discharge block valve shall be as
VIl Accessible at grade iping at pumps, compressors and steam turbines shall be sufficiently flexible and small as practical.
adequately supported to prevent the equipment nozzles from being subjected to any
2)  Included strainer for plate fin exchanger stress that could disturb their alignment or intemal clearances o otherwise affect the Unless the pressure drop would be 100 high, the discharge valve, suction strainer
9 Cperaton gt > 36m equipment and jeopardise its operation. and suction valve should be of the same size as the pump nozzles, for economic
1) Eg f water spray except safety val reasons and also to minimise the weight of attachments.
5) P\aﬁorm requlred aII around machinery /enc\osure/auxmary skid Excessive vibration of piping connected to reciprocating compressors shall be
avoided. A study shall be carried out according to API 618 to determine the optimum For pump alignment purpose, adjustable type of supports shall be provided in
support location. Results of the study shall be submitted to the Principal for suction and discha justable supports shall be at a minimum distance
approval ffom the pump sucton and dlscharge nozzies
The allowable loads and moments on equipment nozzles shall be in accordance The length of the straight pipe from the last elbow to the sucton nczzle shal be
with the relevant ES and their associated standards (e.g. API) for the equipment sufficient to ensure minimum turbulence at the pump suction. The length,
which shall rot incude any reducer, Siraer of stop-fow vaive, shal b6 aé staied
The equipment requisitions shall specify whether flanged vent and drain nozzles are below:
required
Auxiliary piping shall be neatly routed along the base-plate and shall not extend
across the operating floor. This piping shall not obstruct inspection covers, bearing
caps, upper halves of casings or any other items which require access for operation
or maintenance.
In order to avoid  fire hazard, lubricating o, control oil and seal oil pipes shall not
be routed in the vicinity of hot process or hot utilty pipes.
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suction nozzle. Screens and filters shall be reinforced to prevent their collapse or b)  Spading capability provided by spectacle blinds, removable spool pieces
TYPE OF PUMP POSITION OF SUCTION PIPING | MINIMUM STRAIGHT failure and subsequent entry of debris into the compressor. Provision shall be made or elbows
LENGTH to measure the pressure difference across the strainer in order to monitor fouling.
Verlical close-coupled | in same plane as pump shaft 15D 10.2.4 Steam Turbine
to pump shaft 4D To protect against a blocked outlet, reciprocating compressors shall have a
Single suction, not applicable 2D pressure-relieving device installed in a bypass between the discharge pipe upstream The set pressure of the relief valve in the turbine exhaust system shall not exceed
end suction type of the block valve and the suction vessel. Interstage sections shall also be protected either the turbine design pressure or the pressure of the exhaust ever
Single suction, ot top of pump 7D by relef valves. & thelecser. The elief valve shall be installed between the turbine outlet and the
¥ i ieck valv
g’:u':lz :Zg“::"on ;’;:;ngf;sp‘:ﬁp;‘:{‘ :1, gn The suction pipe between a knock-out drum and the compressor shall be as short as

(preferred situation)
‘any position other than

5D 10 10D

1023

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

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

Compressor

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

Butt-welding componenis snau be lined P accurately and weld roots shall be
ground smooth wher ossible. Gas tungsten arc welding (GTAW) should be
used for the root pass o waide, GTAW shall bs used for he root pass of welds if it is
not possible to grind the root smooth.

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

Block valvos shall be instaled in the sucton and dischargo pipes, oxcept for
atmospheric air compressors, which shall have block valves in the discharge pipes
only. The block Vaive i the suclon pipe, 1 present, and e piping to the suction
nozzle shall have the same rating as the discharge piping.

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

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

In each compressor suction pipe, suction strainer shall be installed downstream of
the block valve of the compressor and as close as possible to the compressor

Electra
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practicable, should have no pockets and should slope down towards the knock-out

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

TYPE OF COMPRESSOR | INLET OPENING MINIMUM STRAIGHT
PRECEDED BY: LENGTH BEFORE INLET

Cenlmugal 3 traight pipe
Elbow

mmbmallons ihereof and | Requser

compressors with interstage [ Valve

side stream inlets Flow device

TYPE OF COMPRESSOR | OUTLET OPENING MINIMUM STRAIGHT
FOLLOWED BY: LENGTH AFTER

OUTLET

Centrifugal straight pipe

axial Elbow

combinatons thoreof and | Reusar

compressors with interstage | Valve

side stream outlets Tlow device o

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

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

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

Compressors in hydrocarbon or very toxic service shall have:
a)  Purge facilties, and

The calculation for the relief valve orifice shall be based on the turbine inlet nozzle.

Warming-up facil

s shall be provided for the turbine inlet piping and the turbine.

Piping shal be designed to permit steam-blowing up to the inlet and outlet flanges of

the turbine before start-up.

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

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

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

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

3
2

Heat Exchanger piping

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

valve manifolds.

‘Shell and channel piping shall be provided with vent and drain connections unless it can be

vented and drained via other
have a valve and a bind flange.

equipment. Drain and vent nozzles on heat exchangers shall

When a heat exchanger has been identified as designed to allow for in-service
chemical cearing or fsolaton to allw for disassembly for mechanical cleaning
andlor by-pass valves shall be

andlor inspection, sufficient  isolation
provided for the shell and/or tube sides as apphcab\

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

Design the piping to provide wrench room for

Maintain 150 mm minimum clearance between the

Sﬁm 9 ’)Efgzngev channels.

52/
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a)  pipe flanges and the exchanger shell or insulation; and,
b)  pipe o insulation and the exchanger flanges.

Arrange the channel piping with a removable section between the exchanger and
block valves so that full access is available for bundle pulling and tube cleaning.

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

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

©)  Thermosiphon inlet piping shall include a manual throttling valve for
systems which are not designed as once-through process operation.
When more than one re-boliler is used in parallel arangements, manual
throttling valves shall be provided at the inlet to each exchanger
Togardiess of the crculation systom design

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

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

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

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

Consideration should be given to the use of readily serviceable strainers if regular

cleaning is anticipated or required, such as ‘bucket-type’, ‘Y-type’, ‘wedge wire' or
‘duplex’ strainers. Duplex strainer designs allow for continuous filtration of the
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process stream while one fitter is being cleaned, and should be considered for
critical services. The maximum aperture size for the strainer should be determined
by the heat exchanger manufacturer. Unless otherwise specified, a maximum 300
m (48 Tyler mesh) strainer is recommended for printed circuit heat exchangers and
a maximum 177 pm (80 Tyler mesh) strainer is recommended for plate-fin
exchangers. A pressure differential measuring device across the strainer shall be
installed, typically with a range of 0.1 bar (1.45 psi) to 0.5 bar (7.25 psi). The design
differential pressure of the strainer filter element should be between 5 bar (ga) and
10 bar (ga) (73 psia and 145 psia) to avoid collapse of the filter if any debris is
collecled. _Furthermore, the design of the strainer shal be such that it could
withstand a flow condition.” For plate-and heat ngers, strainer
requirements shall be specified by the Vendor of the PHE in i
Contractor o the Principal.

Collecting and processing faci
during maintenance.

s shall be used in order to avoid product s

ge

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

a)  preventing exposure of the low-pressure side piping to the maximum
pressure of the high-f pressure side, regardess of whether caused by
internal failure or otherwi

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

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

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

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

105 Pressure Vessel Piping

Vertical pipes branching from columns and other vertical vessels shall have a resting
support near the nozzle and shall be guided at regular intervals to protect the pipe
‘against vibrations, wind load and/or buckiing. If the loads on this resting support are
too high a spring support should be positioned at a lower elevation in order to
reduce them. For the required flexibility of the piping, attention shall be paid to the
location of the lowest guiding support.
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Pipe supports on pressure vessels shall be bolted to cleats welded to the vessel.
Cleats shall be designed by the Contractor and form an integral part of the pressure
vessel. Where practical, cleats shall be standardized. Cleats and the connected pipe
supports and/or supporting steel shall be designed so that there will be no ingress of
water under the insulation.

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

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

Where practical, pressure vessels which are grouped together shall have platforms
and interconnecting walkways at the same elevation. The number of stairways and
ladders 1o the platforms shall be sufficient to meet safety requirements. Where
practical, pressure vessels grouped together shall have their level gauges at a
common level

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

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

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

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

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

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

All process cooling water lines shall be installed o that the equipment being cooled
will remain full of water in the event of shut-down of the cooling water pumps.
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Oily sewer shall be drained separately from rain water and non-oily sewer.
Utiity hose station required shall be specified by the Principal. Where utility hose
stations are specified they should be located so that all points of use in the area can
be reached by 15 m (50 ft) long hoses.

104 Sampling rack

Al sampling point shall be connected to flare system with valve isolation

Connection between sampling storage with process piping shall be locking dog
mechanism with large Don(rad area used to stem retention stainless steel quicked
coupling

Permanent strainers shall be installed in all pump suction pipes.

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

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

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

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

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

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

Lifting lug shall provide on strainer cover for flange size 6-inch and larger.
Vent/Drain point shall be provided on the strainer cover. The opening size shall be
%-inch schedule 80 furnished with valve and blind flange, the valve and blind flange
may not shown in the P&ID but shall be provided.

Collecting and processing faciliies shall be used in order to avoid spilage during
withdrawal or replacement of strainers and maintenance of pumps.
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Each inlet stream of brazed aluminium (plate-fin ) heat exchanger shall be fumished
with duplex strainers and shall be able to on-line switching to another strainer ,and
maintenance the other without process interruption

Strainer application table

Application Type of sirainer | Mesh no.(SWG) imum
Open area

Suction of Pump

- Process Pump T 40 (32) or finer | 300 %

- Utiity Pump T 40 (32) or finer | 300 %

~Pumping liquid lubricated bearing T 40 (32) orfiner | 300 %
Suction of Compressor Cone 40 (32) or finer | 300 %
Inlet of Plate-fin Heat Exchanger | Bucketor Tor | 80(40) 200 %
JPlate Heat Exchanger Cone.
Fuel gas skid (for bumner) T 40 (32) or finer | 300 %
Note

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

110 SUPPLEMENTARY REQUIREMENTS

111 Piping Arrangement for Package Facilty
Piping which is furnished as a regular part of proprietary or standardized equipment
(or package facilties) shall be in accordance with the equipment manufacturer's
standard, as far as piping arrangement is concerned.

112 Minimum Clearance

1121 Vertical minimum clearance to the bottoms of piping (or steel whichever is lower)
shall generally be as follows:

(1) Above platforms and walkways 2100 mm
(2)  Inside buiding 2100 mm
(3)  Plant road, Pipe bridge 6000 mm
(4) Mobn lifting equipment access area 6000 mm
(5)  Sleeper 300 mm
(6) Process pipe rack (Not cross over Road ) 4500 mm

imum clearance shall be at least 0.75 m for access ways and
walkways, and 0.9 m for thoroughares.
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Piping shall be kept clear of equipment maintenance drop areas.

Around manholes, a minimum of 760 mm on each side of manhole and a minimum
1200 mm out in front of the manhole shall be provide clear of obstruction to allow for
entry and exit

@

Distance between pipes

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

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

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

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

Pipe flange size 12-inch and above, min. of 460 mm as standing room between
flange and any obstruction (e.g. equipment, guard rail etc.) shall be provided for
ocations whare the lange Joint s meant for operations (60, vessel wolaion) or
maintenance (e.g. removal of valves etc.).

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

The distance between pipes shall allow for the tuming of a spectacle blind, if
present
h)  Adjacent pipes guides should be staggered, in order to minimize pipe
space requirements.

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

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

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

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

Minimize the number of small bore branches to piping.

Al small bore nozzle welding shall be performed by Gas Tungsten Arc Welding
(GTAW) in the prefabrication yard or shop.

Small bore piping, including it's supporting spools, unless it is impractical to do
otherwise.

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

Branches shall not be located in high stress areas.

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

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

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

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

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

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

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

Branch (including direct mounted instrument connections) to run pipes shall not be
smaller than the sizes as shown below.
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Run Size Branch Size
%-2inch inch
3 and Greater 1-inch

Non direct mounted instrument connections should be simple minimum length (f
~to-ftting) with isolation valve as per latest pi lasses (e.g. monoflange/slimiine
(DB&B) valve where design temperature is lower than 150 C) with only tubing or
pressure gauge to be connected o the isolation valve.

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

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

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

The 2-dimension bracing for small bore pipe shall installed.
115 Isolations
1151 General

Isolation of equipment and pipes may be required

For individual pieces of equipment in an otherwise live plant
For a production unit as a whole.

To carry out maintenance.

For safe entry of personnel

To avoid flammable or toxic release fo atmosphere.

To avoid contamination of pro

To avoid unwanted lransm\sslon of products

(flammable/toxic/asphyxiates/utiities).

h)  Todivert a product elsewhere.

i) Toquickly stop a product flow in case of emergency.

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

escsese

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

1152 Standard Isolation
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Valve isolation is the standard way of separating systems. This type of isolation is
provided in all cases where no specific tightness requirements are Jushﬁed and
where planned use of the isolation can be foreseen during the d tage.

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

The preferred take off point of the bleed is at the top of the line, espeially in fouling
systems.

11.5.2.1 Single valve isolation

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

singl vale solationshall bo complemerted vith bleed valv() for he folowing
ss the normal operating temperature is ambient, a blanked bleed
Valve SHALL (3] be provided at the downstream 5 of isolaton vaive
and spade/blind.
b, Ablanked bleed valve shall also be provided between an isolation valve
and spadelblind for line sizes DN 150 (NPS 6) and above.

Single block valves with bleed connection, see figure 11.5.2.1
L]

Figure 11.5.2.1
11.5.2.2 Double valve isolation

As a minimum double valve isolation shall be provided for the following:
a)  Piping systems containing very-toxic fluids, in all pressure classes;
) Piing systems conlaining flashing flidsor flids conlaining hydrogen, in
pressure classes 6004 ar
©) Al piping systems, in oressure classes 9004 and above:
d)  Battery limit isolation between process plan
€)  Permanent utiity connections to process sy:
f)  Where valves are the sole isolation of equ\pmenl o be opened;
g)  Frequently switched large valves in fouling service.

51/128
53/130
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Double valve isolation shall be complemented with bleed valve(s) for the following
cases:

a)  between an isolation valve and spade/blind for line sizes DN 150 (NPS 6)

and above;

) at control valves with a by-pass;

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

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

For double block valves with bleed connection, see figure 11.5.2.2

Figure 11.5.2.2

115.3 Positive isolation (*Spading")
115.3.1 General
Positive isolation is a procedure whereby physical separation between systems is
achieved.
The need for positive isolation is dictated by special safety andfor process
requirements.

Positive isolation shall be provided when:
ot work is to be done; or

b)  Equipment is to be pressure tested; o
o Entry by personnel s required for mspeciion or maintenance; o
d)  Equipment is 40 be cpensd of ramoted whist th remeinder o the unitis

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

Pcsmve isolation can be achieved by
Spectacle blinds incl. quick-acting blinds;
b)

Spades;
Removable spools with biind flanges:
) Blind plates.

o
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Spectacle blinds, spades, spacers and blind flanges shall have the same ASME
rating class as the piping. Spectacle blinds, spade and spacer shall conform with
API 590-Steel line blanks.

Unless designated otherwise in Piping Material Specification the following table shall
apply:

150 300 600 900

Fig.8 16 127 8 8

Blanks & Spacers ~ Over these sizes

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

Piping shall be designed, supported and installed so that the flanges do not move

when the bolting is removed for spading purposes. The piping shall be sufficient
flexible to be able to install the required isolation fittings (spades, blind plates etc.)
and there shall be sufficient space to turn spectacle blinds, where provided.

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

11.5.3.2 Ergonomic aspects

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

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

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

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

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

Spacers and spades exceeding a weight of 250 N (56 Ibf) should be provided with a
lifing lug. A mobile crane or, if this is not possible, special hoisting facilties should
be used for handling such items.

Spades having a weight of more than 250 N (56 Ibf) are tabulated below.

ASME rating class Size

150 350 (NPS 14 and larger
300 300 (NPS 12) and larger
600 250 (NPS 10) and larger
900 200 (NPS 8) and larger
1500 200 (NPS 8) and larger
2500 150 (NPS 6) and larger

A removable spool and blind flanges shall be used in the following situations:
a)  Where the nozzle is used for entry into the equipment;
b)  Where the nozzle is used for hoisting purposes (e.g. top nozzles on
columns);
) Where the nozzle (e.g. the head of a heat exchanger) is used to remove
internals (e.g. the tube bunde);
d)  Where the nozzle is used for loading/unloading of solids (e.g. catalyst).

de or spacer handiing method shall be consider but special handling device shall
not be provide for this project
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APPENDIX 1 PIPE SPANS FOR PIPES RESTING ON MORE THAN TWO SUPPORTS

CARBON STEEL AND HEAVY WALL STAINLESS STEEL

The data below are applicable to:

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

Aualinds luriune shem wpus et = havial. DN 400 (PR * 1)
with a maximum temperature of 350 °C (660 °F).

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

Pipe Size Maximum Span (NOTES 1 and 2)
Vapour service Liquid service
Bare Insulated (NOTE 3 Bare Insulated (NOTE 3

DN25 (NPS 1 3850mm (
DN 40 (NPS 1 %) | 4750mm (
DN 50 (NPS2) | 5350mm (

2300mm (7.5 1) | 3450mm (11.3 1) | 2250mm (7.3 f)
3000mm (9.8 ft) | 4100mm (13.4 ft) | 2600mm (9.1 ft)
3600mm (1.8 f) | 4550mm (14.9 ft) | 3300mm (10.8
DN 80 (NPS 3) | 6550mm (: 4600mm (15 ft) 450mm (17.8ft) | 4200mm (13.7 ft)
DN 100 (NPS 4) | 7500mm (24.6 ft) | 5550mm (18.2 f 100mm (20 ft) | 4900mm (16 ff)
DN 150 (NPS 6) | 9150mm (30 ft) | 6800mm (22.3 f 100mm (23.2ft) | 56800mm (19 ft)
DN 200 (NPS 8) | 10500mm (34.4 ) | 8050mm (26.4 f 6700mm (219 )

DN 250 (NPS 10) | 11800mm (38.7 ) | 9050mm (29.6 7400mm (24.2 ) |
DN 300 (NPS 12) | 12900mm (42.3 ft) | 9800mm (32.1f1) | 9150mm (30 ft) | 7800mm (25.51t) |

DN 350 (NPS 14) | 15150mm (49.7 ft)
11850mm (38.8 ft) | 10850mm(35.5ft) | 9300mm (30.5 ft)

NSNS

L

(NOTE4)
DN 400 (NPS 16) | 16250mm (53.3 ft)
oTI 12850mm (42.1ft) | 11200mm (36.7ft) | 9750mm (31.9 ft)

DN 450 (NPS 18) | 17250mm (565 ft)
OTE4) 13750mm (45.1 ) | 11500mm (37.7ft) | 10150mm (33.3ft)

DN 500 (NPS 20) | 18200mm (59.7 ft)
OTE4) 14450mm (47.4 ) | 11750mm (38.5ft) | 10400mm (34.1ft)

DN 600 (NPS 24) | 18950mm (62.1 ft)
NOTES) 16050mm (52.6 t) | 12150mm (39.8t) | 10950mm (35.9ft)

NOTES:
1 other be mutipied sketoh belov).
2

3. The weightof insuiaion and sheeting i based on insulation hckness varying from 70 mm (2.75 in) for DN 25 (NPS 1) to
200 mm (8 n)for DN 600 (NPS 24) and a density of 190 kg/m' (12 bt

4. Spans limited by doflecton. All olher spans are limited by ongituinal bending siress.
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STAINLESS STEEL, SCHEDULE 10S

The data below are applicable to austenitic stainless steel pipes, schedule 108 with
‘2 maximum temperature of 350 °C (660 °F).

Pipe Size T (NOTES 1, 2 and 3)
Vapour service Liquid service
Bare Insulated T Bare Insulated T

DN25 (NPS 1) 3900mm (12.7 ft) 2200mm (7.2 3450mm ( 2100mm (6.8 ft)
DN 40 (NPS 1 %) | 4850mm (15.9 ft) | 2800mm (9.1 4000mm ( 2600mm (8.5 ft
DN 50 (NPS 2; 5450mm (17.8 ft) 3300mm ( 4300mm ( 3000mm (9.8 ft)
DN 80 (NPS 3; 6700mm (21.9 ft) 4050mm ( 4950mm ( 3500mm (11.4 ft)
DN 100(NPS 4) | 7650mm (25 ft) | 4800mm (15. 5300mm ( 4000mm (13.1 t)
DN 150 (NPS € 9400mm (30.8 ft) 5750mm ( 5950mm (19. 4600mm )
DN 200 (NPS ¢ 10750mm (3  31) | 6450mm (21.1 1) | 5200mm (17 ft)
DN 250 (NPS 10) | 12000mm (39.3 ft) | ) ft) | 6950mm (22.8 ft) | 5650mm
DN 300 (NPS 12) | 13000mm (42 8250mm (27 ft) | 7350mm (24 6050mm (19.8 1) |
DN 350 (NPS 14) | 13750mm (45.1 ft) | 8700mm (28.5 ft) | 7600mm (24.9 ft) | 6300mm (20.6 ft) |
DN 400 (NPS16) | 14700mm (48.2 ft) | 9450mm (31 ft) | 7750mm (25.4 ) | 6550mm (21.41t) |
DN 450 (NPS 18) | 15650mm (51.3 ft) | 10150mm (33.3ft) | 7850mm (25.7 ft) | 6750mm (22.1ft) |
DN 500 (NPS20) | 16450mm (53.9 ft) | 11000mm (36 ft) | 8400mm (27.5 ft) | 7300mm (23.9t) |
DN 600 (NPS 24) | 18050mm (59.2 ft) | 12700mm (41.6t) | 9050mm (29.6 ft) | 8050mm (26.4 ft) |

Notes

D o be mutled (o0 sketchbelow),

2 o the span.

5. Spans are imied by ongiucinal bering icss.

4 - 70 mmfor DN 25 (NPS 1)t 200
mm for DN 600 (NPS 24) and a density of 190 kgim® (12 /)
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APPENDIX2 FLANGE FACE ALIGNMENT

1. TYPES OF ALIGNMENT
Two types of alignment are recognised:
Lateral alignment, that s the of-st o the aigned flange cantrolnes, applicabo to
the complete flange set as well as the relative positioning of bolt
Parallelism of the aligned flange faces, sometimes relerred toas angmar alignment.

2. SETUP PRIOR TO MEASUREMENT
The flanges shall be lined up so that the bolts can be inserted without force.
A gasket and 25 percent of the bolts (with at least four) shall be inserted. The bolts
shall be uniformly fastened using manual spanners to take out the free slack, to
ensure the real misalignment will be measured.

. ACCEPTANCE CRITERIA FOR MISALIGNMENT
34 Lateral alignment

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

The measured lateral misalignment shall not exceed the following values:

Pipe Size Maximum
misalignment

<DN 100 (NPS4) | 2 mm (0.08 in;
[>DN100 (NPS4) [3mm(0.12in) |

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

32 Parallelism

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

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

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

Note:  Tris is more siringent than the ASME B31.3 requrement of 5 mmim (0.06 i) but it has boen found
vith

Table 1 gives these values computed for the flange rim outside diameter.
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(b)  ASME B16.47 flanges, all sizes, allratings:
1.75 mm (0.07 inch) absolute (regardless of the diameter), measured along
the outside diameter of the raised face.

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

(c)  Flanged pipe spools

‘The misalignment tolerances given in (a) and (b) above apply to pairs of pre-

assembled flanges. For the terminal flange of a pipe spool, the misalignment can
only be measured as the deviation from the design plane. Instead of simply halving
the allowed tolerance for pre-assembled flanges, allowance should be made for the
possibilty that me misalignment of an individual flange can be in either direction and
the t of its eventual mating flange may compensate. Therefore, a
statistical factor is appropriate, so that for the terminal Ilange of a pipe spool the

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

(d)  Flanged accessories
Accessories are flanged items which are rigid in themselves (e.g. valves,
strainers etc.). The individual flange face misalignment from the design plane shall
exceed 2.5 mm/m (0.03 in/ft). Also, the misalignment of the two flange
shall not exceed 2.5 mm/m (0.03 in/f).

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

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

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

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

Flange diameter Maximum misalignment at OD of

flange
< DN 300 (NPS 12) 0.2 mm (8 mil)
DN 300 to DN 600 0.3 mm (12 mil)

0.5 mm (0.02 in)

Electronically Verified by 418353011 @102 on 30/04/202

Electronically Approved by H1gnafl 1JMee3355UE on 06/0p/2
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NOTE:  The abovefures re e pracica mplmeiaon of e trances spciiod e rlvat rfaing epment
P (6. 005" in all drections)

Table 1 ASME B16.5 flanges, all sizes, all ratings
Maximum flange face misalignmen
- for a pre-assembled joint, maximum difference in measured values = 2.5 mmim
(0.03 n/ft)

- foran individual flange, maximum difference to design plane =
02inlft)

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

S . S
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Deliver paint materials in sealed original labeled containers, bearing
manufacturers name, type of paint, brand name, color designation, date of
manufacture and instruction for mixing andior thinning

Provide adequate, enclosed and wellventilated storage facilities separate
from storage of other building materials. Store paint materials at a minimum
ambient temperature of 7°C, and a maximum temperature not higher than
manufacturers recommendation,

Containers of paint or components shall not be opened except for immediate
use. Materials older than the manufacturer's recommended or extended
shelf life shall not be used and shall be removed from the site. Gelatinized
paints or paints and thinners which otherwise become unserviceable during
storage shall not be applied.

Take all necessary measures to prevent fire hazards and spontaneous
combustion.

Environmental Conditions

The CONTRACTOR shall read and follow carefully the label instructions on
each container in regards to minimum and maximum allowable surface
temperature for each specific product prior to application. In general no
coating shall be applied when the substrate surface temperature is below
10°C or above 48°C.

No painting shall be done during conditions of blowing sand, or other adverse
weather condition (rain, fog). If due a break in weather, it cannot be avoided
that the paint already applied is subject to excessive humidity of the air, or
rain then the corresponding coating shall be checked after being dry again
Defective, respectively, adversely affected coatings have to be repaired

The CONTRACTOR shall provide adequate and continuous ventilation
during interior applications. If required, provide sufficient heating facilities to
maintain temperatures above 10°C for 24 hours before, during and 48 hours
after application of coatings.

Provide adequate lighting on surfaces during application.

No interior work shall be done until the building is enclosed and weather tight

Protection
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Adequately protect other surfaces from paint and damage. Repair damage
as aresult of i ori itabl tothe of PTT.

Provide sufficient drop cloths, shields and protective equipment to prevent
spray or droppings from fouling surfaces not being painted and in particular,
surfaces within storage and preparation areas.

Remove all electrical plates, surface hardware, fittings and fastenings, prior
to paint application. These items are to be carefully stored, cleaned and re.
installed on completion of work in each area. Nameplates of vessels and
equipment shall be carefully protected against paint Do not use solvent to
clean hardware that may remove permanent lacquer finish. CONTRACTOR
shall ensure that choride is not used on stainless steel.

PRODUCTS

Acceptable Manufacturers

CONTRACTOR shall select the paint manufacturer in accordance with PTT
acceptance VENDOR list as follows

, International
Jotun

- Chukogu
Materials

All coating materials shall be the manufacturer's best-grade for the intended
substrate. Coating materials are listed herein by generic type (vehicle) for
various substrates. All materials proposed will be subject to review and
acceptance of PTT /CONSULTANT.

Coating accessory materials such as linseed oil, shellac, turpentine and
other materials not specifically indicated herein but required to achieve the
finish specified shall be of high quality and of the manufacturer of the coating
material

Coatings shall be ready-mixed, except for field catalyzed coatings. Pigments
shall be fully ground maintaining a soft paste consistency, capable of readily
and uniformly dispersed to a complete homogeneous mixture for brush, roller
or airless spray application, as recommended by the manufacturer.
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1. GENERAL
11 Description
111 This engineering standard covers the surface preparation, field priming and

1.1.

5

field painting of metal surfaces (both interior and exterion, CONTRACTOR
shall furnish all labour, materials, tools and equipment required to complete
the work

.2 The following surface shall not be painted.
- Galvanised (except handrails,Stringer, Ladder cage, cable duct and
trayand pipe for fire fighting)
- Aluminium
- Bronze
- Copper
- Lead
- Brass
.3 Final Field painting or touch-up of manufacturer's shop primed or shop
painted equipment shall not be done until operational testing has been
completed and certified.
4 Coal tar epoxy shall not be used, any conflict between this statement and

other such as other typical drawing) ,this statement shall governed.
contractor shall proposed other suitable coating.

o

Painting/mixer with High VOC Content shall be minimized

Applicable Code and Standards

The following Code and standards are intended to provide and acceptable
level of quality for materials and products.

SSPC:Steel Structure Painting Council
sP 1 Solvent Cleaning

SP 3 Power Tool Cleaning

SP 6 Commercial Blast Cleaning

SP 10 Near-white Blast Cleaning

1.3  Submittals
ES-92_06 Painting Rev2
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2.2.

4 Coatings shall have good flowing properties and be capable of drying or
curing free of streaks, runs or sags.

o

Color, texture and degree of gloss shall be as shown on the Finish Schedule.
Tint prime and intermediate coats approximately to the shade of the final coat
but with sufficient variation to distinguish them from the preceding coat. Use
products of the same manufacturer for succeeding coats. Where red lead
primer is used, subsequent coats may be the product of another
manufacturer.

6 The CONTRACTOR shall ensure that primer coats are compatible the
proposed finish coat Where it is not possible, CONTRACTOR shall apply a
barrier coats by the coating er prior ion of
finish coat

23 Paint Selection Guide
2314 Paint System for non Insulated Items
Items. Bare steel surfaces including structural steel
- Piping
- Heat Exchangers, Vessels
- Heaters, and Stacks, etc.
Environment Severely corrosive environments
- Splash and spillage of acids and alkali
- Immersion in fresh or salt water up to 60°C
Minimum Surface Preparation SSPC.SP-10 nearwhite blast cleaning
Metal Coat Generic Type Min DFT No
Temperature Microns) Coats
Upto120°C _ Primer _ Inorganic zinc 75 1
Selfcure

Solvent base

Mist High-built Polyamide 40 1
Epoxy

Inter- High-build

mediate  Polyamide Epoxy 80 1

Finish Aliphatic 80 1
Polyurethane
Final coat

ES-92_06 Painting Rev2

ES-9206
PTT PUBLIC CO, LTD PAGE: 4 OF 32
PAINTING STANDARD REV.01

16.

The CONTRACTOR shall submit the following items to PTT/Consultant for
review before commence work:

Schedule of surface to receive paint, type of paint proposed and paint data
sheet, including instruction for surface preparation, product application and
recommended dry film thickness

Y

Colour charts for paints shown on the painting schedule. After review of
colour selection, submit three 300 mm x300 mm samples of each colour.
Each samples shall be identified as to finish, colour, gross unit and batch
number.

3 Shop and field quality control program outlining the procedure proposed
to be used for execution and testing of the work as requirement by the
specification.

Mock Ups

In addition to the requirements for submitting color samples, the
CONTRACTOR shall, prior to proceeding with paint application, provide
mock-ups or field samples, of each substrate to be painted. The mock-ups or
field samples shall be painted to demonstrate method of application, finish
texture, color and quality of workmanship

Quality Control
The CONTRACTOR s responsible for quality control of surface preparation
and application of protective coatings and painting systems, wherever the
execution is performed.
Maintenance Material

1 Upon completion of the work, CONTRACTOR shall submit to PTT
CONSULTANT a minimum of three one-gallon containers or the equivalent

in lters of each type and color of paint used

2 Containers shall be unopened, tightly sealed and clearly labeled with type of
paint, color and location or locations used

Product Handling
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12110204°C  Primer Inorganic zinc 60 1
Selfcure
Solvent base
Intermed. ~ Silicone Acrylic 40 1
Finish Silicone Acrylic 40 1
20510395°C  Primer Inorganic  zinc Self: 60 1
cure Solvent base
Inter- Silicone 25 1
mediate
Finish Silicone 25 1

2.3

2 Paint system for insulated and fire proofed items

Before applied the insulationfire proofed media, the surface shall be painted same
system as non insulated items 231

233 Paint system for non-insulated stainless steel piping and equipment
Non - insulated stainless steel piping and equipment shall not be painted
except cable duct and tray and those in Table A item 68,9 shall be painted as
following.
Surface preparation Light Sweep Blast
Metal Coat Generic Type Min DFT No
Temperature Microns) Coats
Below 120°C  Primer  Metal free two pack 65 1
epoxy
Mist High built Epoxy 40 1
MIO
Inter- Highbuilt  Epoxy 120 1
mediate MO
Finish Acrylic urethane 45 1
53/128
121°C Primer  Silicone acrylic 55 /2%83() 1
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10 200°C Inter- None
mediate
Finish Silicone acrylic 25 1
Above 200°C  Primer  Heat resistant 25 1
Aluminum silicone
Inter. None
mediate
Finish Heat resistant 25 1
Aluminum silicone
ES-92_06 Painting Rev2
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322 The primer, intermediate and finishing coats shall be supplied by same

manufacturer.

Paint container shall be clearly labeled The label shall show name and type of paint,
color, batch number and instruction for mixing.

Manufacturers recommendations for thinning, mixing and applying their products
shall be considered as part of this engineering standard

Aiter paint application, CONTRACTOR shall protect surface from rain until the paint
is dry.

Electrical and piping

Remove grilles, covers, and access panels on mechanical and electrical equipment
from location and paint separately.

Topcoat primed equipment to the selected color.

Remove and replace or mask indication plates gauges, sight glasses etc before
applying any paint

Work shall include color banding and identification flow arrows, naming, numbering,
etc. Marking on insulated piping will be applied on to the weather proofing. It will be
executed by tape or suitable paint

Prime and Paint bare pipes. Condits, boxes, bare ducts, hangers, brackets, collars.
and supports,

Inspection by CONTRACTOR

The CONTRACTOR shall examine all substrates, adjoining construction and the
conditions under which the WORK will be done. CONTRACTOR shall ensure that

'WORK does not proceed until all conditions are satisfactory.

In addition to the requirements for inspection by the CONTRACTOR in compliance
with Quality Control, the following particular requirements shall be carried out

- Checking blast cleaned surfaces. using the -Copper Sulphate- method of
test

- Checking wet film thickness. using wet film thickness gauge.

- Checking dry film thickness. using dry film thickness gauge

1 Eleekis) aalsion caidislahyishdiRsas 1l 1AYS on 30/04/2025
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234 Paint system for insulated stainless steel piping and equipment

Surface preparation Light Sweep Blast

Metal Coat Generic Type Min DFT No
Temperature Microns) Coats
Upto120°C  Primer  Metal free two pack 65 1
epoxy
Mist High built Epoxy 40 1
MO
Inter- Highbuilt  epoxy 120 1
mediate MO
Finish None
120°C Primer  Silicone acrylic 25 1
10200°C Inter- None
mediate
Finish Silicone acrylic 25 1
Above 200°C  Primer  Heat resistant 25 1
Aluminum silicone
Inter- None
mediate

eat resistant 25 1

Finish He
Aluminum silicone
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35

The CONTRACTOR shall use a suitable approved method of detecting pinholes in
the coating system after trials on test plates.

The sweep voltage on high voltage equipment shall not exceed half the voltage
required to spark through the complete paint system specified

Repair of Damaged Paint System

Areas of paint on steelwork that has been damaged shall be mechanically wired
brushed to clean bare metal and the edges of the undamaged paint smoothed with
sandpaper to a gentle bevel

After the bare metal is exposed, it shall be cleaned to remove all corrosion, by blast
cleaning, if necessary, and be thoroughly cleaned, free from all salt or il deposits
and completely dry before painting.

The paint system shall then be applied to bring the areas up to the original thickness
and standard as the undamaged areas, each coat of new paint overlapping the
existing coat by at least 50 mm

Areas of paint on which weld spatter, concrete or other adherent matter has fallen
shall be cleaned or washed free of the adherent material immediately and any repair
or making good of the affected surface to its original standard shall be carried out
before the area is over-coated with paint

Where epoxy coatings are damaged, suitable repair material supplied by the
manufacturer of the original coating shall be applied in accordance with the
manufacturers instructions.

Al paint applied in repairing damaged paint work shall be on fully prepared and
thoroughly clean and dry surfaces

All repairs shall be subject to inspection

Cleaning

As work proceeds and upon completion, promptly remove paint where spilled,
splashed or spattered

During progress of work keep premises free from any unnecessary accumulation of
tools, equipment, surplus materials and debris.

Acceptance of the work is subject to final inspection and includes site clean up.
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235 Paint System for Storage Tanks

Ttems. Storage Tanks
Volatile and Non-volatile

Environment Severely corrosive environments, splash and
spillage of acids and alkali, immersion in fresh

or salt water up to 60°C

Not recommended for.
mineral and organic acids

Minimum surface preparation. SSPC-SP-10 near white blast cleaning.

Immersion in or prolonged exposure to

Metal Coat Generic Type Min DI No
Temperature (Microns)  Coats
Volatile Primer  Inorganic zinc 75 1
Below 95°C Self.cure
Solvent base
Inter High-build
Mediate Polyamide Epoxy 80 1
Finish  Aliphatic Polyurethane 80 1
whitey  final coat
Nonvolatile Primer  Inorganic zinc 75 1
Below 95°C Self.cure
Solvent base
Inter. High-build 80 1
Mediate  Polyamide Epoxy
Finish  Aliphatic Polyurethane 80 1
@ray  final coat

Non-insulated stainless steel tank shall be painted follow the table in para 2.3.3.

For Insulated tank, metal surface shall be painted before insulated, for stainless steel refer

topara 234 for carbon steel refer to para 235
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40 FINISH PAINT COLOR
The finished paint colors shall be as shown in Table A, B and C.

Table A Colors of Paint for and Equipment

APPLICATION MUNSELL | REMARKS | COLOR
NOTATION SAMPLE
APIPING -1
(a) indoor use N-55 | Gray
(b) outdoor use - Aluminium
(RAL 9006
(2 STEEL STRUCTURES, PIPE RACK 758G 52 | Grayish
Bluegreen
3 EQUIPMENT. -2
VESSELS, COLUMNS, HEAT EXCHANGERS,
AND SIMILAR
() indoor use N-55 | Gray
(b) outdoor use - Aluminium
(RAL 9006,
@ TURBINES, COMPRESSORS MACHINERY
IN GENERAL
(a) indoor use N-55 Gray
(b) outdoor use N-7 Lightgray
(5 STORAGE TANKS AND SPHERES
(a) Volatile N-95 | White
(b) Non-volatile N_55 Gray
& STACKS B “Aluminium
(RAL 9006
7PIPE SUPPORTS ‘Aluminium
(RAL 9006,
® HANDRAILS AND SAFETY CAGE OF Yellow
LADDER,STRINGER (RAL 1021
@ FIRE PROTECTION EQUIPMENT, PIPING Red
Foam equipment ,piping Yellow
40,DUCT Lightgray
1. For Pipe Marking and Pipe Band Refer to section 50 and Piping and Equipment

Marking Spec
2. For Equipment Marking Refer to section 50 and Piping and Equipment Spec.
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2.36 Paint System for Galvanized Items

The following paint system shall be used for galvanized steel and galvanized
t

sheet metal.
Metal Coat Generic Type Min DFT No
Temperature Microns) Coats
Upto95:C  Primer Etch solution 6
Intermediate  Surface tolerance 125
Epoxy
Finish Polyurethane 50

Surface preparation shall be hot phosphating described in SSPC-PT 4. Prior to
phosphating surface shall be degrease in accordance with SSPC-SP-1 solvent
cleaning. White corrosion products shall be removed by hand cleaning

3 EXECUTION

31 Surface Preparation

3.1.1 General

- Surface to be painted shall be thoroughly clean off substances that may
interfere with proper adhesion of paint. CONTRACTOR shall paint dry

surfaces only.

- With in 4 hours after blasting, preparation surface shall be cleaned and

primer applied.

312 Blastcleaning

All equipment, surface which can be damaged by blasting shall be protected.

- Abrasive for blast cleaning shall be cleaned and dry

3.2 Application

321 Brush, roller or airless spray as recommended by the manufacturer for each specific

coating shall apply coatings
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Table B.Colors of Paint for Electric Material
APPLICATION MUNSELL REMARKS
NOTATION
(1) SWITCHBOARDS
Includes Switchgears, Auxiliary Panels, motor control
Centers, Battery charger panels, Distribution panels,
Paging equipment panels, and other control panels
(a) Extemal and internal surfaces of switchboards
i) indoor use dor Existing 5v-61 Yellowish Gray
i) indoor use for GSP3) Pebblegray
i) outdoor use sY_71 (RAL7032)
(b) Metallic parts of frame, covers etc of high voltage 5Y 71 Yellowish
apparatus in switchboards Lightgray
(©/Meter & relay frame mounted on the panel N-15 Black
(@ Handles of switches mounted on the panel
iy General use N-15 Black
iil) Emergency stop use 75R4514 | Red
Yellowish
(2 TRANSFORMERS 5v-71 lightgray
3MOTORS N-7 Lightgray
4 CABLE DUCT AND TRAY 31y83156 | Orange
Bright
(5LOUD SPEAKERS AND HANDSET STATIONS FOR 75BG615 | Grayish
PAGING SYSTEM Bluegreen
(6 POLES FOR LIGHTING 256552 | Grayish
Green
(DLIGHTING FIXTURES Manufacturers
standard color
8 GENERATOR N-7 Lightgray
(9 OTHER ELECTRICAL MATERIALS q {amrmﬁs
| “Standard edlor
3 Greenish
36/ 130 &=
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(10/STANCHION AND SUPPORT 25G62
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PROPANE VIOLET22C37 10PB 56 vi
'L;{%PVLENE BLUE/18E53 10B410 E;
CARBON DIOXIDE uﬁ:f&:‘ég;om ipsfm w
NITROGEN GR
GREEN12D45 25GY 46
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Table C. Colors of Paint for Instrument Material
APPLICATION MUNSELL REMARKS
NOTATION
CABLE DUCT & TRAY 31y83156 Orange
INSTRUMENT BOARDS
(a) external surfaces. 25G72 Greenish
(b) internal surface Lightgray
CONTROL VALVES
(a) body Aluminium
(RAL 9006)
(b) head Aluminium
(RAL 9006)

(c) positioner, etc

Manufacturers
standard color

TRANSMITTERS

Manufacturers
standard color

OTHER INSTRUMENTS

Manufacturers

standard color
25G6

STANCHION AND SUPPORT Greenish
ES-92_06 Painting Rev2
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524 Size of Banding
oo tomepnent Diecion 14— B e A aafre B b cuomen
1010610-06101N  s206E01 [> }azﬂasom >
I. Band1
Decorative Band2
Color
Band1
Color of Letter and direction arrow: Black, for UPVC pipe the letter shall be on white
background
c2
c
3
2c
Pipe size Size of banding of letter
A B and arrow ©)
4-and greater 100 mm 150mm 65mm
between2 and 4~ | 50mm 75mm 30 mm
including 2-
«+Up to and 25mm 35mm 15mm
including 1 %~

+++In case of pipe up to and including 1 %",
done on steel tag plate and attached the tag plate to pipe.

direction and

5.25 Position of Pipe Marking

Pipe marker shall located where they are directly visible and can read by personnel
from an approachable position Where practical, pipe markers should be located so
that they can be easily replaced when necessarydue to routine wear, or modification,
maintenance or repaint of the piping system or near by structure.

Pipe marker placement shall furthermore adhere to the following
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5.0  PIPING AND EQUIPMENT MARKING

Pipe and Equipment shall be marked. The CONTRACTOR shall provide marking procedure
(including location and letter sizefor equipment to PTT for prior approval

51 General requirement
1) Character and numerals

Characters shall be simple block type format, using a font such as Arial or
Helvetica Numeral shall be Arabic.

2) Character and background colour

Vessel, equipment, component, instrument device and cable identification
label shall be provide with black character on a white background

3) Surface colour contrast

Label background colour shall contrast with the colour of the surface to
which the label will be attached.

4) Line spacing, word and line separation

Minimum space between characters within words)shall be maintained with
a compression rate no more than 40%

Minimum space between words shall be the width of one character.

Minimum space between lines on the functional description shall be %
character height, and minimum space between the top of a character on
lower line and the bottom of the lowest character on an upper line shall be
atleast one stroke width

Minimum vertical space between tag numbers and the functional
description shall be the height of the largest character of the functional
description character height

5) Material and manufacturing process for label

Label shall be made from materials and manufactured by process that
provides a permanent label suitable for all environments in which the
facilities might operate. The label material shall also compatible with the
material on which it is attached. Labels, when attached, shall not trap air or
moisture between the label and surface to which it is attached, nor
ccompromise the surface coating and thus accelerate the rate of corrosion.
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1) Equipment One marker at each entry and exit point from major equipment
WHRUS, pumps, compressors, vessels, columns, and heat exchangers

Each line entering columns are labeled once at the top, once at the column
mid-point, and once at or near grade

Each line of Suction and Discharge of pumpcompressor (both lines are
labelled for pair pumps, the again immediately after union of pump discharge
lines)

2) Manifolds . A marker shall be placed immediately adjacent to each valve in a
manifold and immediately adjacent to every block valve used to isolate piping
systems or major equipment, in clear view from the position required to
operate the valves.

3) Utility station. Al line at utiity stationutility point shall be labels by metal tag
platess) with fluid name to be provided refer to Attachment 1

4) Control Valves . Once on the downstream pipe adjacent to the valve; vertical
line tofrom control valves shall each be labeled only where specific valves
have lines entering and exiting the valve in a continuous loop Load and unload
point

5) Solid wall penetrations: Once on each side of all solid wall, bulkhead, floor or
ceiling thru-penetrations within 1.5 of penetration. Except where a single
marker is readily visible from both sides of a penetration, in which case only
one marker is needed

6) Vertical piping. Once on vertical pass-thru piping on each level of mulilevel
structure, placed at placed approximately 18 m above the walking surface
level

7) Horizontal Piping : Horizontal line are labelled at approximately 15- 30 meter

8) Pipe Racks : Rack piping shall be labelled at approximately 15- 30 meter
intervals, and within 6 m of major pipe rack intersections.

9) Branches from pipe racks Branches are labeled at the connection , and every
10 m thereafter until connection with equipment

10) Vendor skids: Once for each line entering and exiting Vendor-furnished skid as
depicted on P&IDs, unless drawings for Vendor-furnished skid have been
provided with specific direction to label lines internal to skids.

When more than one of the criteria described above occurs on the same pipe in
general area within 45 m, then single marker will suffice to identify the pipe:
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Al labeling material shall withstand direct contact with all process
chemicals, contact temperatures as defined in material specifications and
prolonged exposure to direct sunlight without deterioration for a minimum
of 5 years.
6) Repeated labels
For installations or equipment, such as vessels, skid packages, etc., which
can be approached or inspected from more than one side repeated
labellingmarking should be used so that the item is clearly labelled from all
likely lines of approach
7) Storage Tank Marking
Marking as Tag no., Description of Tank and Capacity and waming shall be
clearly identify for all storage tank, two locations per each tank
PTT logo shall be provided for all storage tanks, for tank capacity greater
than 750 cubic meter, two PTT logos shall be provided
Such marking and logo on the LPG sphere and NGL tank shall be highly
noticeable in a distance of 100 meter dogo shall not less than 7.0 m?in size)
52  Piping Marker
521 DECORATIVE COLORS
INDOOR USE GRAY
OUTDOOR USE ALUMINIUM
522 BASIC IDENTIFICATION COLOR (PIPE BAND 1)
FLUID COLOURBSNO. MUNSELLNO,  CODE
WATER GREEN12D45 25GY 46 GR
STEAM ALUMINIUM- ALU
ol BROWNO06C39 75YR36 5’7
CHEMICAL YELLOW/10E55 5Y8514 M
ARINERT GAS  VIOLET22C37 10 PB 610 B
OTHERFLUD  LIGHT BLUE20ES!  5PB610 BL
BLUEABES3 108410
523 CODE IDENTIFICATION COLOR (PIPE BAND 2)
FLUID COLOURBSNO MUNSELL NO, CODE
NATURAL GAS YELLOW/10E55 5Y8514 Y
METHANE ORANGE06E51 25YR711 o
ETHANE RED 04E53 75R4516 R
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526 LEGEND OF FLUID NAME AND BAND COLOUR
COLOUR CODE

FLUID NAME BAND 1 BAND 2
c1 METHANE Y o
c2 ETHANE Y R
g§ ETHANE & HEAVIER x \'71
% ELZSPANE M oL
1c5 M Y
NGL ISOPENTANE BR
REFR NGL M Vi
PROPYLENE REFRIGERANT M LB
REG GAS PROPYLENE M M
C3REG.GAS REGENERATION GAS M M
FEED GAS REGENERATION PROPANE M M
SALES GAS FEED GAS Y M

SALES GAS Y Y
HC GAS HC.CONDENSATE BR
HOT OIL HC GAS LB GR
N HOT OIL
o NITROGEN t:
UA FIRE WATER M y
MFG INSTRUMENT AIR M M
LFG UTILITY AR ALU
LPS MIDDLE PRESS. FUEL GAS v
s LOW PRESS. FUEL GAS GR
SOUR WATER LOW PRESS. STEAM or
B OFF GAS METHANOL o
FO OILY WATER or
RW SOUR WATER GR
™w BENFIELD OFF GAS GR
i FUEL OIL GR
PW RAW WATER GR
Lo TEMPERED COOLING WATER gg
SO FILTERED WATER o
DRAIN DEMINERALIZED WATER BL w
VENT GAS POTABLE WATER vi
coz LUB.OIL
FOAM

SEAL OIL

DRAIN

VENT GAS

coz

FOAM

55/128
57/130
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ATTACHMENT1 Detail of sign plate for Utility station, Telephone, Inter com
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APPENDIX 2: EXAMPLE OF SAFTY SIGN

Sizing of sign plates shall be 30 X 45 sqcm.
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69 In installing, flanged joints shall be fitted up, after checking for the alignment of flange
center and the paralleness of flange face, so that the gasket contact faces bear
force uniformly and then made up with relatively uniform bolt stress.

6.10 Piping works shall be accurately performed in checking horizontal and vertical
Directions and mutual distances between parallel lines, using level,plummet, etc.

611 When assembling flange connection, the gasket and bolt nut, except austenic
stainless steel, shall be give paste for prevention of seizure, leakage, or adherence.
Especially, asbestos sheet gasket shall be given paste amply.

6.12  Openings such as flanged joints of pump, compressor, etc. shall be kept covered
with thin metal Plate or other blinds to prevent dust andlor foreign matters from
‘entering into the machine until the piping is connected there.

613 If works using fire are to be performed in the vicinity of instrument control or
Power cable duct, an appropriate protection shall be provided in advance, in order
not to damage the cables

6.14 When works are done in the vicinity of piping made of, or lined with special
Materials such as plastics, rubber, glass, etc., care shall be taken not to give them
damage by fire, impact, etc.

615 Before assembling joints to be cold sprung, an examination shall be made of guides,
supports and anchors for errors which might interfere with desired ~movement or
result in undesired movement. The gap or overlap of piping _prior to assembly shall
be checked against the drawing, and corrected if necessary.

6.16  Application of heat as an aid to closing the gap is prohibited.
6.17  Straightening of piping by heating is not permissible.

6.18  For sea water line, threads, flange face and inside of welded portion and HAZ to be
given tar-epoxy coat as applicable prior to installation.

619 All general aspects such as cleanliness and safety requirements as regard
fabrication including welding and cutiing shall be ensured in accordance with
standard and sound engineering practices, to the satisfaction of PTT/Consultant.

7. BOLTED JOINTS

7.1 Flange faces shall be aligned to the design plane to within 1/16 in./ft (0.5%) maximum
measured across any diameter, and flange bolt holes shall be aligned to within 1/8 in.
(3.2 mm) maximum offset.
Any damage to the gasket contact face with would prevent seating the gasket shall
be repaired, or the flange shall be replaced.

7.2 Bolting Torque
Electronically Verified by H183539U 61982 on 30/04/202

ES-96_051 Piging-construation|Rey2pproved by W1HNAF 10213551 on 06/05/2025

PIPING CONSTRUCTION

PTT PUBLIC CO., LTD E5-96.51
Page 2 of 35
ENGINEERING STANDARD REV: 01

SCOPE

The specification are the basic, minimum and general quality requirements for the
fabrication, inspection and testing of piping on the plant site, transfer pipe line is not coverly
under this specification.

2. APPLICABLE CODES

2.1 Code and Standard

(1) ASME B31.3 "Process Piping"
(2) ASME SEC.X *Qualification Standard for Welding and Brazing
Procedures, Welders, Brazers, and Welding and Brazing Operators"

22 References

(1) ES5001 Design Instruction for Piping Arrangement
(2) ES5002 Piping Material

(3) ES5004 Underground Piping Work

(4)  ES5005 Piping Layout

(5) ES5006 Fabrication Inspection and Testing of Piping
(6) ES9206 Painting

()  EsS9208 Positive Material Identification Requirements
() ES958 Hydrostatic Pressure Testing of Piping

(9) ES9659 Pneumatic Test

3. DRAWINGS AND RELATED DOCCUMENTS

34 *Drawings and Related Documents” shall mean to include and not to be limited to
workshop drawingsfisometrics, design calculations as well as all other relevant
documents in detail related to fabrication, testing and inspection such as materials,
used (List of Parts), any special requirements for the materials over and above those
of the standard/specification, heat treatment of materials during fabrication and
related tests and certification thereof, non — destructive tests including leak tests
and the extent of testing, welding details including edge preparation, filers, gas, pre —
heat temperature, etc. , as well as welding instruction sheets in QW-482 From of
ASME Section Ix and the supporting PQR-S in QW-483 From of ASME Section IX,
production test plates for welding and the required tests thereon, post-weld heat
treatment requirements, pressure testes and any relevant instructions regarding test
medium(e.g. chloride in water max . 50 ppm), and relevant hold points for inspection
by contractor, by PTT or Consultant and by the inspection authority, if any, or
alternatively the authorized third party inspection agency.

3.

~

All drawing and related documents shall be in English language and the metric units
of measurement shall be use except for pipe sizes, flanges and flange bolting

ES-96_051 Piping construction Rev2
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®

(a) When bolting gasketed flanged joints, the gasket shall be uniformly
compressed To the proper design loading

(b) When bolt size over 2"diameter, special care shall be paid and tightening to a
predetermined torque will be instructed by prime contractor.

7.3 Al bolts shall preferably extend completely through their nuts. Bolts that fail
to do so shall be considered acceptable provide the lack of complete thread
engagement is Not more than one thread.

74 The bolt holes of flanges to be welded to pipes shall be located symmetrically from
vertical center line in horizontal piping line, and from plant north in vertical piping Line,
unless otherwise indicated in the drawing.

WELDING

81 General

General rule and procedure of welding shall be as follows, unless otherwise specified
in the drawings:

(1) No welding shall be commence without the procedure having been qualified.
Each and every organization entrusted with the execution of piping work shall
qualify its own welding procedure and is not permitted to use any welding
procedure qualified by another organization. Impact-ests for welding procedure
qualifications shall be witnessed by the inspection authority, if any, or
alternatively by the third party inspection agency. It is advised that for CS PQR's
are done with & without PWHT to take care of any eventual PWHT due to *SG.

(2)  Welders shall be qualified by bend tests in addition to radiography. Welder's
Performance qualification shall be in form CW-484 of ASME section IX. Each
and every organization entrusted with the execution of piping work shall qualify
its own Welders and is not permitted to employ temporarily or permanently any
other welder qualified by another organization.

(3) SMAW, GTAW, GMAW and gas welding are the only welding processes to be
considered by the contraction as permissible processes for site welding work

(4) Al welds should be immediately after completion of welding provided with the
welder's identification stamp. For such cases where stamping will be delirious to
the parent material (thin material, notch- sensitive materials, etc.) engraving
shall be done. In order to avoid possibility of forgotten stampings, it is
recommended that the welder provides his identification mark near the weld just
before commencing welding work.

®

Fillers used in production welds shall be the same as qualified in the welding
procedure qualification.

(6) Welding materials like electrodes and fillers shall be properly stored and shall
be properly heated/dried before use.

ES-96_051 Piping construction Rev2
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3.3 Drawings and related documents are subject to approval by PTT or consultant

IS

PIPING CONSTRUCTION

however, such approval of PTT or Consultant does not in any way relieve Contractor
of his total responsibilities and obligation including those with respect to the approval
of the drawings and related documents by the inspection authority, if any. Fabrication
may commence only after the drawing and related documents have been approved
by the inspection authority, if any, or alternatively the authorized third party inspection
agency and by PTT or Consultant. In case of subcontracted items, approval by
Contractor is required before submission of the documents to PTT or consultant for
approval.

©
S

Contractor (and his subcontractors) shall establish a clear and unequivocal

correlation between the drawingsfisometrics/pipe classes and the welding procedure
on to be used for the of the piping whe

issuing the technical documents for approval. In general, all documents shall b

properly correlated with one another, without ambiguity,

n
e

w
Y

welding symbols and other terms and definitions shall be in accordance with
standard and sound engineering practice (like AW.S Standards), acceptable to the
PRIME CONTRACTOR.

w
>

Before commencement of any fabrication, teat loops shall be finalized with the
concerned P& ID properly marked defining the limits of the test loops. each test loop
shall be the basis for testing and inspection and shall be considered as one entity.
This drawing shall be issued by Contractor.

CUTTING

4.

Pipes and fitings shall be cut with cutting machine and bevelled by machining,
Grinding, etc. according to the shaper specified in Par.8.5

4.2 Surfaces cut shall be cleaned with grinder.

N
w

Butt weld end preparation in acceptable only if. The surface is reasonably smooth and
true and all slag from oxygen or are cutting is cleaned from flame-cut surfaces.
Discoloration which remains on a flame-cut surface is not considered to be
detrimental oxidation.

IS
kS

Preheating may sometime be instructed prior to outing according to table 9.1

IS
o

Cutter blade of abrasive cutting machine for cutting austenitic stainless steels shall be
used only for austenitic stainless steels.

46 In case pipe cutter shall be used for piping works, the inner surface of pipe at cut-end
shall be well finished by reamer or fle.
47 If for stainless steel thermal cutting is desired, only plasma flame cutting is permitied

Thermal cutting of aluminium and other non-ferrous materials is not permissible.

ES-96_051 Piping construction Rev2
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3

Welds that are produced under violation of any of these requirement or by using
unapproved procedures shall be subject to complete removal

(8) No more peening than is necessary to detach slag from the peened surface
shall be permissible.

(9) For "case SG", austenitic filers for carbon steel and low alloy steel as well as
weld connection between ferritic and austenitic steels are not acceptable. “Case
SG" is marked on Isometric drawing prepare by Contractor.

(10) Material of wire brush shall be properly selected for working carbon steel and

for working stainless steel respectively.

(1) Fillet welds (including socket welds) may very from convex to concave. The size
of fllet weld is determined as shower on fig. 8.1.A.

L e e e, ap
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FIG. 8.1A -FILLET WELD SIZE
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PIPING CONSTRUCTION

5. THREADING

5.1 Thread to be used for pipe shall be “tapered thread for pipe” Stipulated in ANS | B2.1
(NPT).

52 Seal tape or liquid gasket shall be used for threaded joints as a rule.

53 In case where pipes are seal-welded after screwed-in, lubricant, seal tape, etc. shall
not be used, and all exposed threads shall be covered by the seal weld. Seal welding
shall be done by qualified welders

54 In threaded joint between pipe and flange, the length of thread on the pipe shall be
such that the end of the pipe comes short to reach flange’s gasket surface by 1.5 to
3.0 mm when screwed-in. otherwise, shorten the length of thread by cutting off.

55 In case where pipe are internal coating of tar epoxy, all threaded parts are applied
with for epoxy.

ASSEMBLY

64 Valves shall normally be mounted with their stems upward for horizontal line, to
access way for vertical line.

6.2 Class designation and construction of each vale as assembled in the piping shall be in
accordance with the piping Arrangement Drawing, piping material Classifications and
piping material Dimensions.

For all materials supplied, confirm that they are in conformity to the description of
piping materials Classification.

6.3 Piping works around rotating equipment shall be performed after alignment of
Coupling was completed. In these piping works, care must be taken so that the
equipment does not suffer from any excessive deformation, stress, etc. due to the
piping.

6.4 Holes for piping through the floor or platform shall be properly reinforced and
be equipped with adequate toe plate.

65 Where tracing pipes are laid around or along the main pipe, tracing pipes shall be
fastened to the main pipe with wire of the material indicated in “steam trace piping
note”. They shall never the fixed by welding.

66 Assembling of piping components shall be performed after it is conformed that all
piping components are in accordance with drawing and Engineering Specification

6.7 Each fabricated component of piping shall be cleaned the inner surface and then both
ends shall be sealed with suitable caps.

68 Flange valves shall be installed as closed after cleaning, and shall not be opened
during installation of piping systems.

ES-96_051 Piping construction Rev2
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Typical weld details for slip-on flange and socket welding components are show in
Fig.8.1Band C

! —
E . xrani
Toet Lmm 00 1 O 110 81 WELNNG
(1) FRONT AND WACE WELOS ) TRCKET WELDING FLANGE
Ry~ T LISSEn O 1.4% Of TME TEICEREES OF T B9

FIG 8.1B ~ TYPICAL DETAILS FOR DOUBLE-WELDED SLIP-ON AND SOCKET WELDING
F

LANGE ATTACHMENT WELDS

Sy et 1 VY mET
- T Vi (2

FIG.8.1C — MINIMUM WELDING DIMENTIONS FOR SOCKET WELDING
COMPONENTS OTHER THAN FLANGES

(12) No weld shall be covered/concealed by external attachments like
pads.

(13) Grounding wire shall be firmly fastened by screw or clamp to possible
1o the welded part.
58/128

60/130
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(14) The first layer of the welding bead shall have complete penetration.

(15)

(16)

(19)

(20)

@

(22)

ES-96_051 Piping
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Welding work of dissimilar metal shall be carried out only in pre-fab shop at site.

No welding shall be done if there is impingement on the weld areas of any rain,
snow, sleet, or excessive wind, or if the weld area is frosted o wet, unless an
appropriate protection method is provided.

Welding shall not be performed, as a rule, when the ambient temperature is
below 5°C, unless the pipe is preheated as per table 9.1

Internal and external surfaces to be welded shall be clean and free from paint,
Galvanized paint, oil, rust, scale, or other material that would detrimental to
either the weld or the base metal under welding conditions. Especially, for
austenitic Stainless steels, any adhering zinc-rich ~paint shall be removed
completely.

Inside of circumferential weld bead shall not have any burr or fragment of
welding rod and all adhering substances shall be removed once located.

Spatter, slag, etc. of welded part shall be thoroughly removed down to the metal
surface.

Unacceptable discontinuities shall be completely removed by chipping, gouging,
Grinding, or other methods (suitable for the type of material being repaired) to
clean, sound metal, and the excavated area shall be examined by liquid
penetrate methods to assure complete removal of defects.

Repairs to correct weld defects shall be made using the same welding
procedure specification used for the original weld or any other previously
approved welding procedure specifications

The repaired areas shall be re-examined using the same inspection procedures
by which the defect was originally detected.

Any weld repairs of solid material (plate, forging, pipe, etc.) need the approval of
PTT or consultant and they shall be performed using such procedures only, that
are approved by PTT or consultant.

Al site-welding activities shall be done under proper. Protectionagainst weather
conditions to the satisfaction of PTT or consultant

Each and every organization entrusted with execution of piping erection shall
maintain proper and un-tampered records containing il relevant information on
each and every welder performance as the work progresses. Recording
procedure shall be in accordance with *ES50.06 Fabrication Inspection & Test
of Piping’.

construction Rev2
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7) Remove the jigs by grinder or gas cutting and, in case of gas cutting, cut it at
upper part of it weld toe and finish by grinder down to the surface of base
metal. Jigs shall never be struck down by hammer or plucked off.

Even in tack welding or provisional welding of jig, etc., material so specified in
Table 9.1 shall be preheated, the preheat temperature being the same as
that stipulated there.

9) However for class designation AXXX,BXXX, and CXXX, bridge is

recommended to use instead of tack weld.

8)

8.4 Welding Filler Material and Fluxes

Al filler metals and fluxes shall be in accordance with ASME Section Il,
Part C, since various national specifications for welding consumables are not freely

shall be indicated.

Equivalence may be determined by review of consumables (electrodes and fluxes)

and

manufacturer's catalogues and/or by chemical analysis and - mechanical testing

of deposits.

Welding rods always should be stored as clean & drying condition and drying of
welding rod (including re-drying) shall be performed properly for each kind of rode
according to the manufacturer's instruction.

Q]

(2)  Covered welding electrodes for fabrication of ferrous piping shall be in
accordance with the follow;
Material Welding Material Specification  AWS Classification
Carbon Steel AWS A-5.1, ASME SFA-5.1 E70XX
A333Gr. 6 & AWS A-55, ASME SFA-5.5 E7016G/E7018G
equivalents
1%Cr-1/2%Mo AWS A-5.5, ASME SFA-5.5 E80XX-B2
1-14%Cr-112%Mo  AWS A-5.5, ASME SFA-5.5 E80XX-B2
2-1/4%Cr-1%Mo AWS A-55, ASME SFA-5.5 E90XX-B3
3%Cr-1%Mo AWS A-55, ASME SFA-55 E90XX-B3
5%Cr-1/2%Mo AWS A-55, ASME SFA-5.5 E80XX-B6
9%Cr-I%Mo AWS A-55, ASME SFA-5.5 E80XX-B8
Type 304 AWS A-5.4, ASME SFA-5.4 £308 XX
Type 304H AWS A-5.4, ASME SFA-5.4 E308H XX
Electronically Verified by W18959@I11 8182 on 30/04/2025
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Dissimilar weldings shall be made using consumables as follows:
1) Welds between ferritic and austenitic stainless steels

AIS| type 309, provides that the process operating temperature is
below 310 C

High nickel consumables; eg. Inconel 82 (AWS AS5.14 ERNICr-3),
Inconel 182 (AWS A5.11 EniCrFe-3) or Incoweld A (AWS A5.11 EniCiFe-2)
shall be used for process operating temperatures in excess of 310 C, except
that AWS AS.14 ERNICrFe-6 shall not be used.

2) Welds between carbon steel and Cr-Mo Steels
AWS A5.28 ERB0S-XX, ER90S-XX for bare electrodes
AWS A5.5 EBOXX-XX, EQOXX-XX for covered electrodes
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(27) For all pipeline of stainless steel and low-temperature steels (3 % Ni steel)

(29)

(30)

)

including Ni-steels the root pass shall invariably be executed by GTAW with gas
backing. For fine grain carbon steel, root ass by GTAW shall be performed after
purging with Ar Gas.

For all pipelines connected to the entry side of machines including the
reciprocating types, the root pass shall invariably be executed by GTAW.

It “case SG is indicated in ISOME DWG, of all materials, those incontact with
service medium as well as the weld metal of welds involving these parts shall
fulfill The weld metal of welds involving these parts ~shall fulfill the following
requirements

%  Carbon
- %  Manganese
- %  Phosphorus
- %  Suphur

maximum
maimum (1)
maximum (1)
maximum

For carbon steel with carbon above 0.22 carbon up to (1) 0.25 is
permissible, provided

Carbon + % manganese =040  maximum
6

Hardness of weld metal, parent
Metal and heat- affected zone: 225 (average) maximum  and

235 (single location) maximum.

Above mentioned hardness values shall be based on HV 10 measurement on
a machined and ground cross-section of procedure qualification test plates
and shall be B HN hardness values in case of production welds or production
materials.

In case of pipes with longitudinal, fusion welds, prime contractor shall inform the
piping contractor which type of filler had been used for long seams.

82 Alignment

W]

Girth and Miter Joint Butt Welds

1) If component ends trimmed as shown in Fig. 8.2 for correcting intemal
misalignment, such trimming shall not resultin a finished wall thickness before
welding less than required minimum wall thickness, tm. Where necessary,
weld metal may be deposited on the inside or outside of the component to
provide alignment or sufficient material inserts. It is also permissible to size
pipe ends of the same nominal size to improve alignment, if the above wall
thickness requirements are maintained. When a girth weld joints section of
unequal wall thickness and the thicker wall is more than 1-1/2 time the
thickness of the thinner wall, end preparation and geometry shall be in
accordance with acceptable designs for unequal wall thickness in ANSI
B16.5.

ES-96_051 Piping construction Rev2
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FIG. 8.2 TRIMMING AND PERMITTED MISALIGNMENT
(2)  Ifthe extemal surface of the two components are not aligned, the weld shall
be tapered between the two surfaces.
(3)  Branch connection welds
1) Branch connection connections which about the outside surface of the run

wall shall be contoured to meet the welding specification requirements. (See
fig. 8.3.)
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Type 304L AWS A-5.4, ASME SFA-5.4 E308L XX

Type 309 AWS A-5.4, ASME SFA-5.4 E309 XX

Type 310 AWS A-5.4, ASME SFA-5.4 E310 XX

Type 316 AWS A-5.4, ASME SFA-5.4 E316 XX

Type 316L AWS A-5.4, ASME SFA-5.4 E316L XX

316H AWS A-5.4, ASME SFA-5.4 E316H XX
Type 321 or 321H AWS A-5.4, ASME SFA-5.4 E347 XX
Type 347 or 347H AWS A-5.4, ASME SFA-5.4 E347 XX

Bare welding electrode (for inert gas and submerged are welding) for fabrication of ferrous
piping shall be in accordance with the following;

Material Welding Material Specification AWS Classification
Carbon Steel AWS A5.18, ASME SFA-5.18  ER708-X

A333Gr.6 & AWS A-5.28, ASME SFA-5.28 TGS-1 N (Kobelco)
equivalent

1%Cr-112%Mo AWS ~ A-5.28, ASME SFA-5.28 ER80S-B2
1-1/4%Cr-1/2%Mo  AWS A-5.28, ASME SFA. ERB0S-B2

2-1/4%Cr-1 %Mo AWS A-5.28, ASME SFA ER90S-83

3%Cr-1 %Mo AWS A-5.28, ASME SFA-5.28 ER90S-B3

5%Cr-112%Mo AWS ~ A-5.28, ASME SFA-5.28 ERB0S-B6

9%/0Cr-1%Mo AWS  A-5.28, ASME SFA5.28 ER80S-B8

Type 304 AWS A5.9, ASME SFA-5.9 ER308

Type 304H AWS A5.9, ASME SFA-5.9 ER308H

Type 304L AWS A-5.9, ASME SFA-5.9 ER308L

Type 309 AWS A-5.9, ASME SFA-5.9 ER309

Type 310 AWS A5.9, ASME SFA-5.9 ER310

Type 316 AWS A5.9, ASME SFA-5.9 ER316

Type 316L AWS A-5.9, ASME SFA-5.9 ER316L

Type 316H AWS A-5.9, ASME SFA-5.9 ER316H
Tye3210r321H  AWSA-5.9, ASME SFA-5.9 ER347
Tye3470r347H  AWSA-5.9, ASME SFA5.9 E347 XX

85 Welding Bevel

Groove angle, shape, thickness of land, etc. shall be measured by gauge. No
existence of uneven groove face, residual notch, residual slag due to cutting, etc. are
o be confirmed. No adhesion of oil, paint, sand, or other foreign materials, and no
rusting are also to be confirmed.

Confirm that out of roundness, thickness of wall, uneven thickness, etc. Of cut ends
are all within the tolerance (see FIG 8.4).
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FIG 8.4 WELDING BEVEL
86 Brach Connection

All branch attachment welds including the attachment weld of couplings and weldolets
shall be full penetration groove welds.

When the branch pipe is weld directly to main pipe. Welding shall be performed,
unless otherwise specified, as shown in the following figures.
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FIG. 8.3 - PREPATION FOR BRANCH CONNECTIONS

2) Run opening for branch connections shall not deviate from the required
‘contour by more than the dimension “m" in fig. 8.3 in no case shall deviation
of the shape of the opening cause the root spacing tolerance limit a in the
procedure specification to be exceeded. Weld metal may be added and
refinished if necessary for compliance.

3) In case of tack welding by GTAW, class designation of AB and C tack
welding shall be removed if no gas backing is employed.  For class C, Ar
gas purge is acceptable instead of gas backing.

83 Tackwelding

In a tack welding, defects such as crack, blow hole, undercut, etc. and hardening of
bass metal readily occur, unless care is taken. So, the tack welding shall be done as
follows:

1) Avoid unreasonable set- up other factors which would cause residual stress.

2) Keep correct root opening by using spacer, etc.

3) Select welding rod of appropriate diameter for tack welding so as to fit the
root opening.

4) Adopt dummy plate or start with back step method when an are is struck

5) Provide jigs (bridges of clamp) in minimum number necessary for setting up.

6) Usejigs (bridges or clamps) mad of material whose quality is the same as or
better than the base metal

ES-96_051 Piping construction Rev2
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WOTE: THMESC SNETCWES SMH0W MIMIMUM ACCEFTADLE WELDS

Remarks

1.

2.

WELDT MAY BE LARGER THAM THOSE SHOWN HERE.

Fig 8.5 Branch Connection

The fully penetrated groove welds with no imperfection shall be obtained.

Throat thickness “ tc” shall be the larger of 0.7 in or 1/4 in. (6.4 mm).

The symbols used in these figures are as follows:
Th: nominal thickness of main wall
Tb: nominal thickness of branch wall
Tr: nominal thickness of reinforcement

AFirst, weld the part (a) and finish off the weld surface with grinder and then
weld the part (b).

Where reinforcement is necessary, it is indicated in the piping arrangement
drawing and notes for piping drawing.

If rings or saddles are used, a vent hole shall be provide (t the side and not at
the crotch) in the ring or saddle to reveal leakage in the weld between branch
and main run and to provide venting during welding and heat treating
operations. Rings or saddles may be made in more than one piece if the joints
between the pieces have adequate strength and if each piece is provided with a

59/128
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vent hole. A good fit shall be provided between reinforcing rings or saddles and 111 e sranch pipe e I=172° e enaller,

the parts to which they are attached.

6. If required reinforcing pads or saddles, examination and any necessary repairs
of the weld shall be made before adding reinforcing pads or saddles.

7. If reinforcement pads for branches should be made out of two segments, the
segments shall be welded in location away from the main pipe and the weld
shall not run parallel to the main pipe’s axis. Should the weld run parallel to the
main pipe’s axis andlor should the welds be executed with the main pipe’s wall
as backing, the welds shall be 100 radio graphed to acceptance criteria, as
specified in the relevant code. In the absence of any such acceptance criteria in
the relevant code, ASME Section VIll Division 1 UW-51 shall govern.

8. Location of vent hole which is equipped in the reinforcement pad plate is sown
as below (See Fig 8.6);

1D wmeu vesoes plie Ls 2° or Letyes.

| e immneal| (L=t ]

Fig 8.6 Reinforcement Pad

8.7 Weldolet Joint

N . Bemariui ¥ 1 Thisswess of saln pips
Weldolet joint shall be welded as shown in the following figures (see Fig 8.7):
1 Thlsemas =f sraeh phie

Fig 8.7 Reinforcement Pad
8.8  Miscellaneous

881 Gusset plate shall be attached according to piping arrangement drawings
or pipe hanging notes.

ES-96_051 Piping construction Rev2 ES-96_051 Piping construction Rev2

PIPING CONSTRUCTION

PTT PUBLIC CO., LTD ES-96.51
Page 19 of 35
ENGINEERING STANDARD REV: 01

882  Shoe shall be attached according to Pipe hanging details and piping
arrangement drawings. It is not permitted to tack- weld the shoe on pipe
rack, where the shoe is not o be fixed to the pipe rack.

8.8.3  Throat thickness of fillet weld of formed structural steel shall be 0.7 tor
over or 6 mm. Where It is the thickness of thinner material

884 When welded pipe is used in horizontal line, the pipe shall be laid so that
the longitudinal weld line comes to top of the pipe (gas side)
Arrangement of circumferential, longitudinal and other (branch, support,
etc.) weld lines shall be as shown in the following figures:
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Welding works shall never be interrupted as a rule. If interruption is inevitable, means to avoid
sudden cooling shall be taken and reheating shall be done before starting weld again. Post
weld heat treatment immediately after welding work is sometime necessary according to the
result of welding procedure qualification test. Post weld heating temperature shall be 300
400 °C for low alloy steel. Heating shall be performed for all parts of the bead uniformly and
asbestos mat shall be put around there to insure slow cooling. Even completion of post weld
heating, stress relieving specified in para. 9.3 s required
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Fig 8.8 Miscellaneous Weld (cont.)
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Table 9.1 - Preheat Temperatures
_ . Base weld metal Base Nominal wall -~ Minimum Temperature
Setasl of welding suppers Metal Analysis metal Thickness,
P- Number A- Number Group (inch) oc
1 1 Car bon Steel <1 10
>1 80
When sempart in welded op ko the hend 3 211 Alloy Steels < 80
loc pips), the weld saall pok eyose ower Cr % % max <1
the wnid Line on the bend o Fipel.
Tntn anda ghall b aF raund wld, 8 8,9 High Alloy Steels
b shall =e .0 =9 a7 ownbe Austenitic all 10
Mpanify Wiall be |aroe eooiigh to wizmally
sasnine the weld, 9B 10 Nickel Alloy
Steels all 95
Note
P- Number
Fig 8.8 Miscellaneous Weld (cont.)
1 D110, D1102, D1103, D1104, D1105, D1106, D1107, D1108, D1201,
885  No openings such as branches shall be located to pass through a D3101, D3109, D3201, D3209, D001, D6101, D6109, D6201, D6209,
weld. Such openings shall have their boundaries at least one O.D. away D1101, E3101, E3201, E3209, E6101, C1101, C3101, C6101
from the adjacent welds.
3 : F6101
9. HEAT TREATMENT 8 : A1001, A1002, A3001, A3002, A6002
9.1 Pre-heat Treatment 9B B110
1) Preheating shall be per formed by propane flame or by other appropriate method prior to Remarks:

commencing the weld.
1. The preheat temperature required according to the welding procedure shall be check by use
2) When the preheating is specified, preheating temperature shall be as follows (see table of temperature- indicating crayons, or other suitable methods to ensure that required preheat
9.1) temperature is obtained prior to and maintained during the welding operation.

2. When welding dissimilar metals having different preheat recommendations, the preheat
temperature shall be established by the engineering design as demonstrated by the qualified
welding procedure.

3. Heating width at preheating shall be three time the pipe thickness to each side from the bevel
end. But itis not necessary to exceed 100 mm.

4. Nominal wall thickness is defined according to ES 50.02

9.2, Post weld heat treatment

Electronically Verified by Y1895 311 @02 on 30/04/2025
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93, Stress relieving (SR)
SR.  shall be per formed as shown in the following table (See Table 9.2).
Table 9.2
Requirements for Heat Treatment
Base | Weld | Base | Nominal | Metal Temp | Hrin | Mimimum| Max | Max | Brinell
Metel | Metal | Metal wall Norminal | Time Hr | Heating | Cooling | Hardness
Analysis | Group | Thickness | °F c | wal Rate | Rate | Max
P- A in, (*chr) | (chhr)
Number | Number
e 1 Carbon | =3/4 | None | None | 1 7 il & -
steel >34 | 1100- | 595-
1200 | 650
3 241 ‘Alloy <34 | None |None | 1 1 2 2 -
steelCr | >34 | 1100- | 595-
% max 1325 | 720
8 89 High ail | None | None 225
Alloy
steels
Austentic
R 10 Nickel | <34 | None | None
Alloy
Steel
Note.

11 200 25T (Max. 200)

*2: 250 25T (Max. 250)
*3: For potash service (Medium P.B), SR. shall be applied for all Thickness except socket

IS

welding
: Class Designation B1101
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(1) In local heat treatment, a circumferential band must be heated until the specified
temperature range exists over the complete circumference of the pipe section, with a
gradual diminishing of the temperature outward from the edge of the band which includes
the weld
1) In local heat treatment of butt welded joints, the minimum width of the circumferential

band, centered on the welds, shall extend 1in.(25 mm) beyond the edges of the weld
2) In local heat treatment of welded branch connections, the width of the heated
circumferential band shall extend at least 1 in.(25 mm) beyond the edges of the weld
jointing the branch or attachment to the run pipe.
3) Heat treatment temperature shall be checking by the use of thermocouple pyrometers
or other suitable methods to ensure that the requirements started in the procedure
specification are accomplished

(2) When components are joined by wilding, the thickness to be used in applying the preheat
recommendations and heat treatment requirement of tables 9.1 and 9.2 shall be that of
the thicker component measured at the joint, except as follows.

1) In the case of branch connections, metal (other than weld meal) added as
reinforcement, whether integral or attached, shall not be considered in determining
heat treatment requirements. However, heat treatment is required when the thickness
through the weld in any plane through the branch is greater than two times the
limiting material thickness requiring heat treatment even though the thickness of the
components at the joint is less than the limiting thickness. Thickness though the weld
the details in Para.8.6 Shall be computed using the following formulas :

Detail (1) =T + tc

Detail (3) = Greater of Tb + tc or Tr + to

2) In the case of filet welds used at slip-on and socket welding flanges and

connection in piping NPS 2 and smaller, for seal welding of threaded joints in
piping NPS and smaller, and for attachment of external non-pressure containing
parts such as lugs or other pipe- supporting elements in all pipe sizes, heat
treatment is required when the thickness through the weld in any plane is more
than twice the limiting material thickness requiring heat treatment (even though
the thickness of the components the joint is less than the limiting thickness)
except as follows;

(a)  Not required for p-Number 1 material when weld throat thickness is 5/8

in. (16 mm) or less , regardiess of base metal thickness
(b)  Not required for P- Numbers 3, 4, 5 materials with weld throat

60 /128
62 /130
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thickness 1/2 in. (13 mm) o less, regardless of base metal thickness,
provided the recommended minimum preheatis applied.

(3) In case where heating coil is used for local S.R., this shall be done as follows:
1) Around the heating coil, insulation of standard shape without damage or other

abnormality shall be provided.
when only one heating unit is used, for stress relieving, the temperature shall be

L)

read from the thermometer placed at the upper portion of the welding bead as
shown in figure Fig 9.1 (1).

However it has be envisaged that when the pipe diameter is large with extra wall
thickness, two heating units shall be used. Two heating units shall be used for all
pipes of 14" nominal size and above. When two heating units are used, the
temperature shall be noted at both the thermometers, one of which is placed at the
top and the other at the bottom as shownin  figure Fig 9.1 (2).

L] One FALLE Messuzessal (I Tei RNt Messmipaeen s

& &

1% wnik lewn L% ana aboen

Fig 9.1 Temperature Reading Point

&

The chart of automatic temperature recorder shall be submitted as

temperature record.

&

In the process of cooling down after the heat treatment, cooling itself
shall be done after the temperature of the pipe became 300 °c_or below. Thermo
elements may be disconnected and the weld may be allowed to cool by itself
without any power input.

The pipe shall not contact with other kind of metal during heating

ee

In case of weld joint of dissimilar metals, S.R. temperature shall be as instructed
in accordance with WPS,
7). Heating and cooling rate shall be controlled at temperature of 300 °c or above.
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8) For weld joint of pipes having different thickness, the following thickness shall be
taken.
(a) For butt welded joint :  the thicker thickness
(4)  Straightening of pipes at the welds during SR is not permissible.
(5)  No more welding after SR is allowable.
(6) SR shall not be commenced unless and until non- destructive testing has  been
successfully Completed to the satisfaction of Contractor
(7) No more than 3 time stress relief is allowed for whatever reasons the SR may be
done. (aligning, weld defect etc.)

94 Hardness Test
(1) Piping where stress reliving or SG line requirements are applied shall be carried out the
hardness test as follows;
1) IfSRis performed by heat coil, the hardness test shall be carried out for
all welds.
Point to be tested shall be finished flat with file etc. , before the test.
Points to be tested per one position of weld shall be as follow:

e

(2)  Ifthe hardness exceeds the allowable limit, Contractor may perform the SR
again, max 3 time and not more, after obtaining permission from
PTT/Consult.

L Gentar of tesd
3 Monding part
3 Baoe ntal parz

Fig 9.2 Stress Relieving (SR) Position

10. INSPECTION
101, Item of Inspection and Test
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(1) After Contract award, a pre-inspection meeting shall be held with
prime contractor and his contractor in the presence of PTT, consultant and of
the inspection authority, if any, or alteratively the authorized third party
inspection agency.

(2) Al non-destructive testing shall be conducted in accordance with the relevant
article(s) of ASME-Bailer and pressure Vessel Code, section V.

(3)  The inspection authority, if not nominated by the provisions of the local and
national regulation/statutes, and the authorized third party inspection agency
shall be approved by PTT or Consultant.

(4)  Safety requirements as regards testing and inspection including radiography
shall be ensured in accordance with standard and Sound engineering
practices to the satisfaction of PTT or Consultant,

(5)  Prior to, during and after completion of the works, the following tests and
inspections specified next page shall be performed by the contractor.

(6)  PTT or consultant shall have at all time free access to the items under
manufacture. A responsible representative of the contractor shall be present
to ensure smooth operations, and shall ensure that the necessary
consumables, equipment, and personnel are provide to PTT or Consultant at
manufacturer's cost.
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) Preheating i) Method of preheating
ii ) Temperature of preheating
iii) Width of heating
iv) Temperature measurement
v) Heating temperature
Vi) Others
f) Welding rod i) Drying temperature
ii) Drying time
Atthe Time: tems for Inspection_and _Test
(3) During a) Welding condition i) Welding parameters
Welding work ii) Flow rate of sealing gas

iii) Weather condition

b) Inter - layer temperature

At_the Time: tem for Inspection _and_Test
(1) Prior to ) Checking materials 1) colour code, Material Name
Commencing Lot No. Purchase Order No.
Work
b) Welder's technique i) Welder's technique
qualification check qualification certificate

©) Welding procedure check

d) welding rod check

(2) Prior to ) Edge preparation i) Angle
Welding work ii) Thickness land
iii) Cleanliness
b) Shape of pipe end i) Outof roundness
i) Thickness

i) Uneven thickness
©) Bending

d) Tack welding i) Alignment, root gap

(4) After completion ) Visual appearance 1) Inside surface misalignment,
of welding work inspection if accessible, See para.10.2

ii) Outer Surface

misalignment

iii ) Inside surface weld
Protrusion, if accessible,

vi) Irregular height of bead
vii ) Undercut

vii ) Overlap

ix) Bead center shift

x) Height of reinforcement

Deposit
Xi) Throat thickness of
Fillet welds
b) Non - destructive i) Radiography
inspection ii ) Dry penetrant

iii) Other as require
c) Stress relieving
temperature and method
d) Hardness test i) Measured value
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(5) During or ) Product inspection 1) Dimension
after completion ii) Visual appearance inspection
f work
(6) After a) Hydrostatic or pneumatic
Completion pressure test as require
Electronically Verified by W18939@11 81082 on 30/04/2025
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10.2 Visual Examination
After completion of welding all welds shall be visually inspected on the outside and to
the maximum ex tent possible also on the inside. The sequential execution of the
welding operations shall be such as to enable maximum possible extent of visual
inspection of the welds on the inside: for example, welding the pipe onto a socket
coupling only after the weld between the coupling and the main pipe has been visually
inspected on the inside for freedom from defects.

Following shall be met, checking visually or in using measuring instrument
(1) Inside surface misalignment : 1.5 mm or less

(2)  Outer surface misalignment due to difference of diameter or
thickness: 3.0 mm or less

(3)  Undercut: As per standard

- Undercut shall be finished smoothly with grinder or file not to
leave any notch, even when the value is within the limit.

- After finishing, the thickness of pipe should not become the
minimum design thickness.

- No undercut is allowed for piping of cold or high temperature
ice.

() Overlap : Grind off
(5)  Height of reinforcement deposit  ©  As per standard
(6) Throat thickness of filet welds To comply with

para8.1(11)
10.3 Production Inspection

(1) Dimension: Right angle, perpendicularity, paralleiness, dimensional tolerances
are as follows:

1) Inclination of flange surface less than 0.5° against the surface
perpendicular to the axis of pipe. (but, not to exceed 2 mm at outside
circumference of flange)

2) Perpendicularity of vertical line: 2/1000 or less
3) Horizontality : 2/1000 or less
4) Shift of bolt hole center : 1.0 mm orless (Refer to para. 10.1)

(2)  Inspection of connection to equipment: For those piping which are connected
with pump, compressor, turbine, etc.; the above dimensional tolerances shall
be substituted by the tolerances required by each of such machinery.

(3)  Appearance inspection:
1) Correction for jig mark
2)  Removal of spatter and slag
3) Anyhamful flaw on the flange face, inner and outer surface of pipe

ES-96_051 Piping construction Rev2

4) Shape and size of branches and other attachment shall comply with
drawings.

10.4 Non-Destructive Inspection — Follow ES.50.06
10.5Liquid Penetrant Examination ( PT ) - Follow ES.50.06
10.6 Radiographic Examination ( RT ) - Follow ES. 50.06
10.7 Ultrasonic Test (UT ) - Follow ES. 50.06

10.8 Inspection at Trial Operation

(1) Follow items shall be confirmed visually

1) Nomarked vibration

2)  Noundue restriction against free expansion of pipings

3)  Noleakage at joint part

4)  Expansion joint are well functioning

5)  No contract between adjoining pipings as well as flange

6)  Noabnormal swellin

7)  Drain traps are well functioning

8)  Buffers are well fixes

9)  Condition of fixing vibration dampener , especially tightening of bolts
and nut is sufficient

10)  Condition of fixing ( welding ) of piping on supporting structure and
supporting column is exactly as shown in the drawing.

(2)  In the event the any vibration occurs at the part where vibration-preventing
method s not specified on the drawing .an emergency method of preventing
such vibration shall be applied temporary and, later , format supporting devise
shall be fabricated and fixed upon obtaining PTT/Consultant approve.

(3)  Bolts/nuts of high temperature lines and stream lines shall be re-tightened step
by step . Inspection shall be strictly carried out for leakage due to pressure and
temperature rise. Contractor shall always be ready to provide promptly
countermeasures against possible leakage — such as re-tightening of bolts/nuts
or replacing gasket

10.9 Hardness Test

For piping in "SG-Service” hardness test shall be done at weld . If for *case SG the
weld, the heat-affect zone or the parent material have hardness in excess of 225 BHN
(‘average ) and/or 235 BHN ( single spot ) .the piping contractor shall perform stress
relief . see also para. 8.1(1)

1040  Final Inspection
Contractor’s final inspection shall be performed in accordance with Contractor
drawing lent to Contractor and Engineering Specification. Contractor shall not be
released from his responsibility before getting approval PTT/Consultant even after the
completion of the inspection .

1041 Minimum Hold point

The minimum hold point for inspection by PTT/Consultant will be;
Review of drawing and document

ES-96_051 Piping construction Rev2

Visual inspection for piping that need post weld heat treatment
before final heat treatment

- Visual inspection before pressure testing

Leak test and pressure.

- Review final document.

11. PRESSURE TEST ~ Follow ES.96.58 or ES.96.59

12. FLUSHING
12.1 Selection of Cleaning Method
Cleaning method shall be selected out of the following methods, considering the kind of
service fluid, pipe material and condition of intemal surface of piping to be cleaned. The
method to be applied will be instructed in specific job requirement.
(1) Water flushing
(2) Airflushing
(3) Steam flushing
(4) Acid cleaning
(5) Oil lushing
(6) Other cleaning method
12.2 General requirement of cleaning

(1) Cleaning at Fabrication work of pipe
1) Vinyl caps which cover ends of pipes shall not be remove until the
fabrication work.

2) For valves, fitlings and other parts, the same as above (item 1)
shall be observed.

2)  Inside surface of fabricated piping shall be made free from slag, scale and
other foreign matter, with grinder, chisel, wire brush, etc. After completion
of cleaning, ends of the piping shall be covered with caps until the
installation in the field.

(2) Preparation for Flushing
1) Following preparation work shall be carried out according to flushing
plan.

(a) Temporary piping work

(b) Countermeasure for safety

(c) Co-ordination procedure and assignment of man concern

61/128
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(d) Prevention of public nuisance
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(e) Co-operation with operation team
(f) Judgement criteria of flushing

(g) Treatment of piping accessories

(h) Setting of spring hanger , etc.

(i) Confirmation of support ( slide or fix )

2) Support shall be attached to exhaust piping to prevent accident
caused by the reaction form during flushing.

12.3 Water Flushing
(1) Water for Flushing
As arule, sand filtered water will be use. Sea water not allow to use
(2) Degree of Water Flushing

Flushing shall be performed til the water becomes free from foreign matter, scale,
etc. This shall be decided by observing turbidity of water take out .

(3) Procedure for Water Flushing

1) Water flushing shall be performed in the method of running by pressurize
water, or rapid draining with water filled

2) Where instrument are included in the piing system to be flushed, the
instrument shall, as a rule, be removed and spool pipe (distance piece) shall
be inserted instead of the instrument. When flushing is carried out in the
condition with control valve connected, the procedure shall be as follows.

(a) Disconnect the companion flange at upstream side of the control valve
and cover opening of the control valve.

(b) Flush the piping of upstream side

(©) Connect the control valve with piping of upstream side after completion of
the flushing.

12.4 Air Flushing
(1) Degree of Flushing

Air flushing shall be performed till there remains no scale in the piping with Air
media to flush shall applied water and duct filter

(2) Procedure of Air Flushing
1) Air flushing shall be performed in the method of blowing pressurize air.

2) Overall air flushing shall , as a rule, be performed for each piping from
equipment to adjacent equipment. Whether the equipment is to be included in
the piping or not shall be determined, considering the shape, internal
construction and packing of the equipment and also according to the overall
flushing plan.

125 Steam Flushing
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(1) Execution of Stream flushing
Stream flushing shall be performed after completion of pressure test and
insulation work

(2) Procedure of stream flushing
1) Procedure of stream flushing shall be accordance with flushing plan.

In general, following items are require,

(a) Removal or opening of stream trap , vent and drain

(b) Warming up for piping

(c) Checking for expansion joint, spring hangers, et. Caused by
thermal expansion

(d) Stream flushing temperature performed at the temperature near to
the operating temperature considering operating condition of boiler.

(e) cooling down

(3) Judgement criteria of stream flushing

1) Judgement on result of stream flushing shall generally be done by checking
colour or quantity of the foreign material in the presence of vendor supervisor

2) For the steam inlet line to the steam turbine , the result of flushing shall be
judged by observing the test piece-placed at the inlet flange of the turbine i.e.
before the steam stop valve .

12.6 Acid Cleaning for Oil Line

Acid cleaning shall be applied to oil piping system for metallic packing, cylinder, etc. of
rotating machinery , unless otherwise specified in specific job requirement. Cleaning
procedure shall be in accordance with vendor instruction.

127 Oil Flushing

Gil flushing shall be applied to oil piping system after completion of the acid cleaning
specify in para.12.6 . Cleaning procedure shall be in according with vendor instruction

12.8 Other Cleaning Method
These cleaning procedure shall be in accordance with vendor instruction.

13. Documentation
13.1 Final documentation
(1) Final documentation for each test loop shall include bot not limited to
- Certificate of acceptance

- Isometric and History sheet with all information like weld location,
weld identification number, welder number, all NDT report, PWHT —

ES-96_051 Piping construction Rev2
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chart number, the repairs and the number of repair and total cut-out ,

if any as well as list of material
- Material certificates for welding electrodes
- Certificate of final inspection by the welding organization
- Non-destructive test reports
- WQT and WPS
- Testloop drawings with leak test result
- PWHT-Chart including any other heat treatment charts
(2) The records pertaining to all testing activities shall be diligently and

meticulously maintained by the manufacturer and shall be made available to
PTT/consultant and the inspection authority / authorized third party inspection
agency , upon request.

ES-96_051 Piping construction Rev2
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ATTECHMENT 2

20 x 6 FLAT BAR
NOTECHED TO CLEAR

AT =

SEAL WELD

8 MM.

20 x 6 FLAT BAR
SIDE BRACE.—SEE

FOR SOCKET WELDED AND SCREWED BRANCHES NOTE BELOW.
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& SEE NOTE ]
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X SEAL WELD.
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20 x 6 FLAT BAR 20 x 6 FLAT BAR ‘}ﬂ
SIDE BRACE.—SEE a
NOTE BELOW.
FOR FLANGED BRANCHES FOR DRAIN CONNECTION

NOTE:

1.) BILL OF MATERIAL —250 x 20 x 6MM FLAT BAR
PER SINGLE BRACE.BAR MATERIAL TO BE
COMPATABLE WITH PIPE AND VALVE MATERIALS.

2.) SIDE BRACES ARE TO BE ANGLED AND TRIMMED TO
SUIT HEADER PIPE SIZE.
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CASES : FLANGE CONN. (FOR "L” m< 250 CASE.4 : VENT AND DRAIN CONN. (FOR "L” <100 CASESD : WHER CASE 24

SURFACE AREA : 0.03M°
TOTAL WEIGHT : 0.8Kg

MEﬂggR ig?:h RESWD DESCRIPTION
® 1 30 X 8 FLAT BAR AS SAME PIPE
(SEE NOTE 1 AND 3)

NOTES : 1. FIELD TO CUT AND TRIM L TO MATCH RADIUS OF PIPE 0O.D. AS REQUIRED
2, ALL COMPONENTS SHALL BE PAINTED IN ACCORDANCE WITH ES—92.08.
3. 2 PLANE GUSSET IS REQUIRED IN CASE OF 2—PHASE FLOW.

4. ANGLE IS VARIABLE REFERING TO MAIN PIPE SIZE
5. WELDING METHOD REFER TO CASE 2,3,4.

GUSSET FOR
PIPE SIZES 1.1/2" AND SMALLER (WELDED)

SCAE e | DWG. NO : GUSt REV. S4
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GUS2

\ 3
| “\\
\
-} ¢ HEADER
/
4
B ogE OO
7,
I
e

GUS2—-A-1

‘ L PIPE SIZE
MAT'L (A:ALLOY STEEL, C:CARBON STEEL, S:STAINLESS STEEL)

NO. REQ'D
MEhNilg!ER SER UNIT DESCRIPTION
@ 1 L25x25X5, CARBON STEEL, TOTAL 450 LONG, ASTM A-36 OR EQUAL
. (NOTE 1 & 3)

@ . U-BOLT FOR BRANCH UINE SIZE, C.S., GALVANIZED FOR C.S. LINES,
S.5. FOR 8.5, OR ALLOY LINES.
PIPE CLAMP FOR HEADER SIZE, CARBON STEEL FOR C.S. LINES,

@ 1 S.S, FOR S.S. OR ALLOY LINES. DIMENSIONS EQUIVALENT
TO GRINNELL FIG. 212

NOTES : 1. FIELD TO CUT LENGTH AS REQ'D AND TRIM ANGLE TO SUIT
2. ALL DIMENSIONS ARE IN MILLIMETER.
3. ANGLE SHALL BE GALVANIZED/PAINTED IN ACCORDANCE WITH SES-0-301

GUSSET FOR
PIPE SIZES 1.1/2" AND SMALLER (CLAMPED)

SE: ———— | DWG. NO : GUS2 rRev. O
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1. GENERAL
11 Intent

This specification covers the identification marking for piping materials which shall be inclu-
ded in the plant designed by PTT and his EPC contractor hereinafter referred to as EPCC).

12 Scope
This specification shall be applied to marking for piping materials such as pipes, fittings, valves,
flanges, gaskets, bolts and nuts. Other piping accessories or specialities which have item
number or special commodity number shall be provided with identification plates to indicate
these numbers and product description

2. MARKING GENERAL
21 Marking for Identification
2.1.1 Marking shall be generally accomplished by either one or combination of casting-
out, forging-out, punching, stamping, stenciling, tagging, labeling and taping

2.1.2 Punching depth shall not exceed 1 mm

2.1.3 Stenciling color shall be black, however it shall be white for piping components
with black or dark surfaces

2.1.4 Where stamping is used on pressure containing walls, low stress stamps which produce
a round bottom impression shall be used. Such low stress stamps are not required on
flange edges or on raised pads provided for marking purposes

22 Material Identification Color Coding

221 Sometimes, it is very difficult to identify the material from -Marking for
Identification-, because Marking for identification- is abraded, ground off or
hidden. Therefore, Material Identification Color Coding shall be used to supplement
“Marking for Identification~

222 Basic colors to be used for material identification shall be as shown in below
conforming to Munsell Notation according to their Three Attributes of colors.

Color Name Munsell Notation Color Name Munsell Notation
White N 95 Yellow 25Y 812
Black N10 Light Green 75GY 745
Silver Green
- 5G 556
Pink Skyblue
Red 5R 75 Blue 10B 6/7
£5-50_92 Marking for piping material 68 /128
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Orange 5R 4/13 Purple 25PB 56
Brown 25YR6/13 25RP 4512
75YR 56

223 Brands of paint to be used for material identification shall be selected by
manufacturer of piping materials. Paints containing materials which adversely
affect the quality of the steel such as chloride, sulfide, heavy metal, zinc,
aluminum, etc. shall not be used on stainless steel

224 One line shall be painted for one identification and two parallel lines shall be
painted for two identification.

225 Contractor shall submit a supplemental specification additionally If identification
color is not covered by this Spec H-106E.

3. Pipes
3.1 Marking of Pipes
The following items shall be marked on all pipes. Marking shall be generally accomplished by
stenciling and/or punching, in the following orders:
(1) Manufacturer's name or trade mark
2) Codes or standards (ASTM, etc)
(3) Material specification including note number
4 Manufacturing method
(5 Date of manufacture 1)
(6) Dimension (-2)
(7y Manufacturing No.or mark charge No.or lot No,
@) Heat number.
Notes : 1) For lined pipes, the date of lining work shall also be marked
¢2) Dimensions shall be indicated in

“Nominal Size x Schedule No. x Length-
When nominal size and schedule No.cannot be applied, outside dia
and wall thickness in millimeter may be indicated. Nominal size shall

be in either millimeter system (A)or inch system B).

32 Marking Location
3.2.1 For pipes of outside diameter up to 30 mm, a metal tag with items indicated in

£5-50_92 Marking for piping material

MARKING FOR PTT PUBLIC CO, LTD ES.5092
PAGE .7 OF 22
PIPING MATERIALS ENGINEERING STANDARD
REV .01
Identification Color Identification Color

(Refer to Table 1
on page 14%15)

o

(Refer to Table 1
on page 14&15)

4

@  Dimension -A-

Nominal Pipe Size Dimension -A-
1B & smaller 2 mm or larger
1-1/4B ~ 212B 3 mm or larger
3B & larger 5 mm or larger

4. Fittings
41 Marking of Pipe Fittings
The following items shall be marked on all fittings. Marking shall be generally marked by
stenciling andior punching

NO. | Items Butt Welding ¢5) | Screwed or Screwed Type
Socket Welding | (Malleable Iron
dor Forgings)¢7) | Casting)

8)

1 Manufacturer's name or o ° °

trade mark

2 Material Specification o °

including note No.+1,+10
3 Nominal size ¢+2) @4y @8, 7 o
4 Schedule No.+2) o o
Manufacturing No.or mark ° °
3)charge or lot No)
6 Material code No. EPCC
Material and Equipment @9
No,
7 Manufacturing °
specification (SMLS or W)

For unlisted fittings which are not indicated above, marking shall be made in the same

E5-50_92 Marking for piping material
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paragraph 3.1 shall be attached to each bundle of pipes. However, material
specification shall be marked on the outside surface of each pipe.

3.2.2 For pipes of outside diameter larger than 30 mm and smaller than 406.4 mm (16B),
all items in paragraph 3.1 shall be marked on the outside surface of each pipe.

3.23 For pipes of outside diameter 406.4 mm (16B)and larger, all items in paragraph 3.1
shall be marked on the inside surface of one end of each pipe. However, for
seamless pipes, marking shall be made on the outside surface.

324 For coated pipes of outside diameter smaller than 100 mm 4B, a tag with all

items indicated in paragraph 3.1 shall be attached to each bundle of pipes. However,
material specification shall be marked on the outside surface of each pipe

325 For coated pipes of outside diameter 100 mm 4B)and larger, all items indicated
in paragraph 3.1 shall be marked on the inside or outside surface of one end of each
pipe. Any item which cannot be marked on the surface, shall be indicated on a tag
which shall be attached to the pipe.

33 Material Identification Color

3.3.1 Identification colors shown in Table 1 ©on page 14&15)shall be painted on the outside
surface of all pipes, except for coated pipes and galvanized pipes

3.3.2 -Not applicable -

3.3.3 Identification color paint shall be marked as shown in Fig.1

3.34 Manufacturer can apply their own standard identification color subject to EPCC's
written approval for their convenience.

Fig.1 Painting of Identification Color for Pipes

(1) For Welded Pipe
1) One Color 2) Two Color

£5-50_92 Marking for piping material
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manner as shown above table.

Notes
1) Identification marks in Table 2,3 or 4 may be used instead of material specification
+2)  When nominal sizes and schedule No.cannot be applied, outside or inside diameter, and
wall thickness in millimeter may be indicated. Nominal sizes shall be in either millimeter
system (A)or inch system (B)
¢3) Manufacturing No.or Mark may be omitted for materials of group 1A in Table 2 and group
1E except Ductile Iron in Table 4.
+4) Symbols of long or short radius shall be indicated on elbows
+5) For small fittings that all marking items cannot be indicated, the following items, in whole
or a part, may be omitted in the following order:
1)  Symbols indicating long radius or short radius type
2 Nominal sizes
3 Schedule No.
¢6) Symbols indicating straight type or reducing type, shall be included
«7) For small fittings that all marking items cannot be indicated, the following items may be
omitted in the following orders:
1 Symbols indicating straight type or reducing type
2 Nominal sizes
3)  Schedule No.
-8) Where marking items cannot be fully indicated, marking for each fitting may be omitted.
However, metal tag indicating all items shall be attached to each package of fittings.
¢9) Only when the special treatments or accessories are added to, MENO can be fully
applied. ex. heat treatment, RT, specification, chemical composition, etc.)
+10)include heat number to match up with the material certificates

42 Material Identification Color
421 Material identification colors in Table 2, 3 or 4 on page 16,17 and 18) shall be
painted on the outside surface of each fitting

422 Identification color paint shall be marked as shown in Fig.2

Fig.2 Painting of Identification Color for Fittings

ES-50_92 Marking for piping material ()L) ] 2 x
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4]

5. VALVES

One Color

+*

@  Two Color

¥

N\ _J

S

l

@) Dimension -A-

o

=R

=R

Nominal Pipe Size

Dimension “A~

1B & smaller
1-14B ~ 2112B

3B & larger

2 mm or larger
3 mm or larger
5 mm or larger

51 Marking of Valves
5.1.1 All items indicated in paragraph 52 shall be marked on all valves.

5.1.2 Marking of valves shall be made on valve body, handwheel, nameplate, tagging and

boltnut respectively.

5.1.3 Marking on valve body shall be made on body or bonnet by casting-out, forging-out or

punching.
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52 Marking Items and Marking Location

NO

Marking | Body (Cast)

Body (Forged)

items By
Cast-
ing
Out

By
Pun-
ching

By

For-
ging
Out

By
Pun-
ching

Paint-
ing on
Body

Hand
Wheel

Name | Bonnet | Others
Plate | BoltNut
o
1

Manufac-
turers
name or
trade
marks

(e}

3

Class o
+6)

10

o o
(Tag)

Nominal
size

«10)

o o
(Tag)

Material
spcecifi-
cation of
valve
body
2,413

o

10

o Inclu-
sive of
Bonnet

Arrow of
flow diec-
tion ¢7)

o

«10)

Melt
No13)

Inclu-
sive of
Bonnet

Type of
connect-
ion
thread

Trim
material
13

Manufac-
turing No.

)

10

Date of
manufac-
ture

&)

1

Letters or
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5.14 Marking on tag plate of stainless steel shall be marked by etching or punching
Valve number, nominal size and valve class shall be shown on tag plate.

5.1.5 Name plates which shall be generally attached on the upper side of handwheel, shall
be marked by etching, or punching

5.1.6  Marking on bolts and nuts shall be made on the end face of bolt, or on the upper or side

face of nut by punching

£5-50_92 Marking for piping material
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symbols
and
arrow
NO | Marking | Body (Cast) Body (Forged) | Paint- | Hand | Name | Bonnet | Others
items By By By By ingon | Wheel | Plate | BoltNut
Cast |Pun- |For- |Pun- |Body eh
ing ching | ging | ching 1
Out Out
Material
of bonbet
12 bolt and ©
nut
Material
13 of lining °©
Certifica- o
14 |teofin- 5
spection
EPCC's
Yalve No ° o o
15 | including
note No. 12 Tag
9
Material
code No
(EPCC o
16 | Matl & 12
Equip-
ment No)
Notes :+1) Marking items shown on valve body may be omitted. In this case, EPCC's
approval is required
+2)  -Not applicable -
+3)  Punching may be substituted for forging-out if forging-out is impossible.
In this case, EPCC's approval is required
¢4)  Manufacturing number indicating the product history shall be preferably marked
on all cast and forged steel valves. Date of manufacture may be marked
instead of the manufacturing number for carbon steel valves excluding those for
low temperature service, cast steel valves of class 600 or above, or forged steel
valves of class 900 or above)
¢5)  Each valve shall be accompanied by a test label or a quality guarantee letter
indicating that the valve has been carefully made under the control of the
£5-50_92 Marking for piping material 70/ 128
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manufacturer and that its quality is guaranteed. Instead of this, punch marking
may be used for this purpose.

¢6)  Class shall be generally indicated by using the following abbreviation

Class (Rating) /Abbreviations
JIS10K , KS10K 10K
JIS20K , KS20K 20K
ANSI Class 150, JPI Class 150 150
ANSI Class 125, JPI Class 125 125
ANSI Class 300, JPI Class 300 300
ANSI Class 600, JPI Class 600 600
ANSI Class 800, JPI Class 800 800
ANSI Class 900, JPI Class 900 900
ANSI Class 1500, JPI Class 1500 1500

|_ANSI Class 2500 2500

o7 Arrow of flow direction shall be indicated only when required by the valve

structure.
8) In case of valve which is operated by lever, this item may be marked on valve
body.

9 EPCC's valve number shall be indicated on the other sheet. Marking shall be
made as large as possible on the outside surface of valve body.
¢10)  Punching may be substituted for forging-out if forging-out is impossible.
¢11)  For small or special valves that all marking items can not be indicated,
the following items may be omitted in the following order:
il Manufacturer's name or trade mark
2 Nominal size
+12)  -Marking on tag plate can be substituted for painting on body.
Remark : Catalogue number, type number, patent number and special
specification, etc. may be marked at manufacturer's discretion
-Only when the special treatments or accessories are added to, MENO can be
fully applied. ex. heat treatment, RT, specification, chemical composition,
bleed hole, etc)
*13) Include heat number to match up with the material certificate

6. FLANGES (INCLUDING STUB ENDS)
6.1 Marking of Flanges and Stub Ends
6.1.1The following items shall be marked on flanges and stub ends. Marking shall be
generally marked by punching for flanges, and stenciling for stub ends.

£5-50_92 Marking for piping material
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Flange Stub End

Identification Color

Marking Location

Identification _Golor
Punching_Location

Nominal Pipe Size Dimension -A-
1B & smaller 2 mm or larger
1-1/4B ~ 212B 3 mm or larger
3B & larger 5 mm or larger

7. BOLTS AND NUTS
71 Marking ltems
7.1.1 The following items shall be marked on each bolt and nut:
() Type of thread
(2) Material identification marks.

7.1.2 Material code No.([EPCC Material and Equipment No,shall be indicated on the
packages of bolts and nuts

72 Material Method
721 Bolt shall have these marks by carving or stamp forging at the places indicated in

Fig.4.

E5-50_92 Marking for piping material

MARKING FOR PTT PUBLIC CO, LTD ES.5092
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1) Nominal size ¢+1)
(2) Schedule No. +1)if required)
) Class(Pressure rating) +2)
4 Material specification including note number ¢3)
(5) Manufacture's name or trade mark
6) Charge No.and lot No.+4)
(7) Material code No.(EPCC Material and Equipment No,+5)
Notes : 1) When nominal sizes and schedule No.cannot be applied, outside or inside
diameter, and wall thickness of pipes to which flanges will be provided, may be indicated
in millimeter.
+2) Refer to Note (+6)in paragraph 5.2
3) Identification marks in Table 2 or 3 may be used instead of material
specification
+4) Charge No.and lot No.may be omitted for all materials of group 1E in Table 4
on page 18)and SS400 of group 1 in Table 3
+5) Manufacturer can omit MENO subject to EPCC's written approval in case the
flange material and kinds are simple without special requirements.
In case of small diameter flanges which cannot be marked, MENO may be omitted
subject to attachment of Tag plate or Label in each package

6.2 Marking Location
Marking location shall be generally as indicated in Fig. 3.

6.3 Material Identification Color
6.3.1 Material identification colors in Table 3 or 4 on page 17&18)shall be painted on the

outside surface of flanges and stub ends.

6.3.2 Identification colors shall be painted on the outside surface of flanges and stub ends,
but not on the punched portion. Painting shall be generally painted as indicated in

Fig.3 Punching and Painting Locations of Flanges and Stub Ends

£5-50_92 Marking for piping material
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Fig.4 Marking Location of Bolts

Material Mark

Machine Bolt

Thread Type

Stud Bolt

Matarial Mark

722 Nuts shall have these marks stamped at the places indicated in Fig.5.

Fig. 5 Marking Location of Nuts

Thread Type

Material Mark

723 The following symbols shall be applied for marking type of thread.

1) M for metric screw thread Example :M
@ U for unified thread U
@) W for whitworth screw thread w

73 Material Identification marks
For bolts and nuts, material identification marks shown in table 5 on page 19)shall be
stamped. For materials other than those listed here, separate instructions shall be provided
EPCC to provided suitable identification for fluoropolymer coated bolt&nut

8. GASKETS
81 Marking of Gaskets

£5-50_92 Marking for piping material 71/128
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The following items shall be marked on gaskets. Marking shall be generally made by one or
combination of punching, stenciling, tagging or taping

(1) Manufacturer's name or trade mark

R X X Specification I
(2) Product name (Manufacturing No.and materialy Group | Material - Identification Color
" . . ) ASTM Requirement
(3) Dimension (Nominal size) A
4 Class (Rating) )
5) Material code No.(EPCC Material and Equipment No, 1B
Note : ) Rating shall be indicated in ¢+6)in paragraph 5.2 1C API5L GrB ERW (if impact test ) None «blue)
API5L GrB EFW (if impact test ) White -blue)
82 Marking Location Carbon Steel | Api5) GrB SMLS | (if impact test ) Yellow -blue)
821 For non-metallic gaskets, a metal tag with all items in paragraph 8.1 shall be A106 GrB SMLS - Pink: skyblue
attached to each package. - Yellow
AB72 B60
822 For spiral wound gaskets without outer ring, tags or tapes with all items in ;E\’ ATKiled
-Kllle
Paragraph 8.1 shall be attached Carbon Steel A333 Gré Silver
i i i i i AB71 CCB5 EFW Silver
823 For spiral wound gaskets with outer ring, All items in paragraph 8.1 shall be marked 2B 312Ni
on surface of outer ring by punching or stenciling. 3A 12Mo
1Cr-12Mo
824 Forring joint gaskets, all items in paragraph 8.1 shall be marked on the rim of 11,4Cr-12Mo
ring by punching. In addition, tag with all items shall be attached. 214Cr1Mo
3B 5Cr-12Mo
825 For other types of gaskets, All items in paragraph 8.1 shall be adequately marked 9Cr-12Mo
with the above methods
83 Material Identification Color
8.3.1For spiral wound gaskets, the following identification colors for outer and inner
rings shall be painted partly on the surfaces of outer rings at each 90°apart if applicable
Material Identification
Filler Hoop Inner Ring Outer Ring Color
Graphite S8316 - Cs
SS316 SS316 SS316 ASME B1620
Table 1. Identification Colors for Pipe Materials (1/2)
E5-50_92 Marking for piping material £5-50_92 Marking for piping material
MARKING FOR PTT PUBLIC CO, LTD ES 5092 MARKING FOR PTT PUBLIC CO, LTD ES 5092
PIPING MATERIALS PAGE :19 OF 22 PIPING MATERIALS PAGE :20 OF 22
ENGINEERING STANDARD ENGINEERING STANDARD
REV .01 REV .01
Table 1. Identification Colors for Pipe Materials (22)
Table 2. Identification Marks and Colors for Wrought Steel Fitting Materials
. Specification o —_
Group | Material - Identification Color
ASTM Requirement
A312 GrTP304 (if impact test ) Orange +(blue)
18Cr-8Ni A358 Gr.304 e P ——
. Specification Identification Mart Identification
A409 GrTP304 Group | Material ASTM Requirement | ASTM Color
18Cr-8Ni H 1A R B .
18Cr-8Ni L 8 Carbon Steel
18Cr-8Ni-Ti 1C aron Stee A234 GrWPB (f impacttesty | WPB None -(blue)
18Cr-8Ni-Ti H 1D
18Cr-12Ni-Mo A312 GrTP316 Brown 2A Al-Killed A420 WPL6 Silver
4 A358 Gr.316 Carbon Steel GrWPL6
A409 GrTP316 28 |312Ni
18Cr-12NiMo H 3A 1i2Mo
18Cr-12NiMo L 1‘13;1(:2"1’";’%
n r-1i o
22Cr12Ni 214CrMo
25Cr 12N 38 |5Cri12Mo
18Cr-8Ni-Mo 9Cr12Mo
18Cr-8Ni-Mo H A403-
25Cr-4Ni-Mo 18Cr-8Ni GrwP304 ifimpact test) | WP304 Orange -blue)
4
18Cr12NiMo | GrWP316 : WP316 Brown
E5-50_92 Marking for piping material £5-50_92 Marking for piping material 727128
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Table 3. Identification Marks and Colors for Forging Materials

Specification

Identification Mark

ing etc) Other

(Alloy materials shall also be indicated.)

General names or trade marks shall be shown

Group | Material ASTM Requirement ASTM r— Identification Color
1 Carbon Steel
A105 (f impact test) A105 None -blue)
2A AlKilled Carbon | A350 GrLF2 LF2 Silver
Steel
2B 3.12Ni
3A
3B
4A A182-
18Cr-8Ni GrF304 (f impact test F304 Orange +(blue)
18Cr-12NiMo GrF316 F316 Brown
4B
6 Stellite surface | HF
hardeningitrid- SH

£5-50_92 Marking for piping material

Table 4. Identification Marks and Colors for Casting Materials

- Not applicable -

MARKING FOR PTT PUBLIC CO, LTD ES5092
PAGE :22 OF 22
PIPING MATERIALS ENGINEERING STANDARD
REV .01
Table 5. Identification Marks for Materials of Bolts and Nuts
Materials and Combination Identification Mark
Bolt Nut Bolt Nut
SNB7 SM45C B7 45C
SNB7 S45C B7 45C
A193 GrB7 A194 Gr2H B7 2H
A320 GrL7 A194 Gr4 L7 4
A320 CL2
e A194 Gr8 B8 8
£5-50_92 Marking for piping material
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MEMBER NO. REQ'D
M R CARBON STEEL PIPE
ASSEMBLY SUPPORT EXAMPLE
WP1—24(—450)
L NOTE 6
LUNE SIZE
NOTES

1. THIS PAD SHALL BE USED ON UNINSULATED METALLIC C.S PIPE

2, ON THE PIPE RACK THE PAD SHALL BE INSTALLED EACH &M SAME AS PIPE SPAN,

3. ADDITIONALY, THE PAD SHALL BE APPLIED ON THE ANY MISCELLANEOUS SUPPORT
WHICH THE PIPING 1S RESTING .

4. THIS PAD SHALL BE USED ONLY FOR HORIZONTAL LINE.

5. THE PAD SHALL BE PAINTED IN ACCORDANCE WITH ES-—-92.06

6. GENERALLY "NONE" MEANS LENGTH OF PLATE IS 300mm, LENGTH OF PLATE HAS BEEN SELECTED
AS "450mm” OR "800mm” AS NECESSARY.
(Ex. WP3-24-450, WP3--24-600)

@SAMSUNG SAMSUNG ENGINEERING CQ., LTD.
ENGINEERING SEOUL, KOREA

BEARING PLATE TO BE USED ON
UNINSULATED METALLIC C.S PIPE
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MEMBER NO. REQ'D
NO. oER UNIT /\ DESCRIPTION
M 1 {STAINLESS 'STEEL PIPE)
ASSEMBLY SUPPORT EXAMPLE
WP2-24(~450)
L NOTE &
LINE SIZE
NOTES :

A\

1. THIS PAD SHALL BE USED ON UNINSULATED METALLIC
2. ON THE PIPE RACK THE PAD SHALL BE INSTALLED EACH B6M SAME AS PIPE SPAN.

3. ADDITIONALY, THE PAD SHALL BE APPLIED ON THE ANY MISCELLANEOUS SUPPORT
WHICH THE PIPING IS RESTING .

. THIS PAD SHALL BE USED ONLY FOR_HORIZONTAL LINE, &

5. THE PAD SHALL BE PAINTED IN ACCORDANCE WITH ES-92.06

6. GENERALLY "NONE” MEANS LENGTH OF PLATE IS 300mm, LENGTH OF PLATE HAS BEEN SELECTED

AS "450mm” OR "600mm” AS NECESSARY,

(Ex. WP3-24—450, WP3—24—500)

SAMSUNG SAMSUNG ENGINEERING CO., LTD.
ENGINEERING SEQUL, XOREA

BEARING PLATE 7O BE USED ON N
UNINSULATED METALLIC
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MEMBER NO. REQ'D
@ 1 LTCS STEEL PIPE
ASSEMBLY SUPPORT EXAMPLE
WPR3~24(—450)
f— NOTE 6
LINE SIZE
NOTES :

. THIS PAD SHALL BE USED ON UNINSULATED METALLIC C.5 PIPE
2. ON THE PIPE RACK THE PAD SHALL BE INSTALLED EACH BM SAME AS PIPE SPAN.
3. ADDITIONALY, THE PAD SHALL BE APPLIED ON THE ANY MISCELLANEQUS SUPPORT
WHICH THE PIPING IS RESTING .
. THIS PAD SHALL BE USED ONLY FOR HORIZONTAL LINE.
. THIS PAD SHALL BE PAINTED IN ACCORDANCE WITH ES-92.06
8. GENERALLY "NONE” MEANS LENGTH OF PLATE IS 300mm, LENGTH OF PLATE HAS BEEN SELECTED
AS "450mm" OR "800mm” AS NECESSARY.
(Ex. WP3-24-450, WP3-24—600)
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ENGINEERING SEQUL, KOREA :

BEARING PLATE TO BE USED ON
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