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1.1

2.2

SCOPE

This general specification provide the
minimum materials of construction for the
pressure envelope of piping as governed by
the process services and supplementsthe
requirements of piping codes ASME B31,
and those of the ASME Boiler and Pressure
Vessel Code. The materials are also subject
to further requirements and limitations
regarding chemical, mechanical and
dimensional properties per specifications
referenced in this standard.

CONFLICTS AND DEVIATIONS

Any conflicts between this standard and
other applicable Engineering Technical
Standards & Procedures (ETSP), or
OWNER standard, codes, and forms shall be
resolved in writing by OWNER.

All direct requests to deviate from this
standard (ETSP) in writing to OWNER, who
shall follow internal OWNER procedure and
forward such requests to OWNER for
approval.

CODE & STANDARD
REFERENCE DOCUMENT

The following Codes, Standard and
Specifications apply to this specification.
When an edition date is not indicated for a
code or standard or any update in codes and
standards in this specification document, the
latest edition and addendum in force at the
time of purchase shall apply. Material &
equipment shall be as a specification or an
equal approved by OWNER.

AND

1.1

2.2

LINGKUP
Spesifikasi  umum  ini  memberikan
minimum  material  konstruksi  untuk

tekanan envelope perpipaan sebagaimana
diatur oleh proses service dan melengkapi
persyaratan code perpipaan ASME B31,
dan persyaratan dari ASME Code Boiler
and Pressure Vessel. Material tersebut
juga tunduk pada persyaratan dan batasan
lebih lanjut terkait sifat kimia, mekanik dan
dimensi sesuai spesifikasi yang dirujuk
dalam standar ini.

KONFLIK DAN DEVIASI

Apabila terdapat konflik antara standar ini
dengan Engineering Technical Standards
& Procedures (ETSP) yang berlaku
lainnya, atau standar PEMILIK, codes dan
formulir, maka harus diselesaikan secara
tertulis oleh PEMILIK.

Semua permintaan penggunaan standar
yang berbeda dari standar ini (ETSP),
harus diajukan kepada PEMILIK secara
tertulis dengan mengikuti prosedur internal
PEMILIK untuk mendapatkan persetujuan.

STANDAR & KODE DAN DOKUMEN
REFERENSI

Kode, standar, dan spesifikasi berikut
berlaku untuk spesifikasi ini. Kode dan
standar harus menggunakan edisi yang
terbaru atau edisi yang berlaku pada saat
pembelian. Material & peralatan harus
sesuai spesifikasi atau setara dengan
yang disetujui oleh PEMILIK.
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3.1 PERTAMINA Standards
MP2-ETS-PIP- Pipe, Flange

GS-0001-01-2018  Fitting Material

Requirements

MP2-ETS-PIP-

MP2-ETS-PIP- Selection of Piping

GS-0004-01-2018 Valves

3.2 Industry Codes and Standards

¢ American Petroleum Institute (API)

API 5L Specification for Line Pipe

e American  Society of Mechanical

Engineers
ASME Power Piping
B31.1
ASME Process Piping
B31.3
¢ National Standard of Corrosion Engineers
(NACE)
NACE Materials Resistant

MRO0103 Sulfide Stress Cracking In
Corrosive Petroleum

Refining Environments

NACE Materials for Use in H2-
MRO0175/I  Containing Environments in
S0O15156 Oil and Gas Production

¢ International Organization
Standardization (ISO)

ISO Plastics Pipes

10358 Fittings-Combined Chemical
Resistance Classification

Table
¢ NORSOK Standards

General Notes Piping
GS-0003-01-2018  Material Specification

3.1 Standar PERTAMINA
MP2-ETS-PIP- Pipe,  Flange

GS-0001-01- Fitting Material

2018 Requirements

MP2-ETS-PIP- General Notes Piping

GS-0003-01- Material Specification
2018

MP2-ETS-PIP- Selection of Piping
GS-0004-01- Valves

2018

3.2 Kode dan Standar Industri

o American Petroleum Institute (API)

API 5L Specification for Line Pipe

e American Society of Mechanical

Engineers
ASME Power Piping
B31.1

ASME Process Piping
B31.3

e National Standard of Corrosion

Engineers (NACE)
NACE Materials  Resistant

MRO0103  Sulfide Stress Cracking In
Corrosive Petroleum

Refining Environments

NACE Materials for Use in H2-
MRO175/ Containing Environments in

1ISO1515 Oil and Gas Production
6

¢ International Organization
Standardization (ISO)

ISO Plastics Pipes

10358 Fittings-Combined Chemical
Resistance  Classification

Table
¢ NORSOK Standards
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4.1

4.2

NORSOK Materials Selection
M-001

PHILOSOPHY OF
SELECTION

Robust materials selection shall be made to
ensure operational reliability and integrity
throughout the design life of the pipeline,
piping system or process equipment.
Reviewing mechanical property
requirements and corrosion resistanceis the
first step in the selection process.

MATERIALS

The main criteria for materials selection shall
be:

e Health and safety of personnel and the
public, and protectionof the environment.

e Optimization of cost versus projected
design life.

e Consideration of a fall back or repair
position.

e Effect on
contamination.

4.2.1. Health, Safety and Protection of the
Environment

product and process

The safety of plant personnel,
protection of the environment,
conservation of resources, and
preservation of assets shall be key
objectives in selecting materials of
construction.

Materials of construction shall be
suitable for the intended service,
havingpredictable deterioration rates
for the process stream compositions
and external environments, at design
temperature and pressure, through
the design life of the component.

4.1

4.1

NORSO Materials Selection
K M-001

FILOSOFI
MATERIAL

Pemilihan material yang kuat harus
dilakukan untuk memastikan kehandalan
dan integritas operasional sepanjang umur
desain pipa, sistem perpipaan atau
peralatan proses. Meninjau persyaratan
sifat mekanik dan ketahanan korosi adalah
langkah pertama dalam proses pemilihan.

DARI PEMILIHAN

Kriteria utama pemilihan material adalah:

o Kesehatan dan keselamatan personil
dan publik, dan perlindungan
lingkungan.

o Optimalisasi biaya versus umur desain
yang diproyeksikan.

e Pertimbangan fall back atau posisi
perbaikan.

e Efek pada
kontaminasi.

4.2.1. Kesehatan, Keselamatan, dan
Perlindungan Lingkungan

produk dan proses

Keselamatan personil pabrik,
perlindungan lingkungan,
konservasi sumber daya, dan

pelestarian aset harus menjadi
tujuan utama dalam memilih
material konstruksi.

Material konstruksi harus sesuai
untuk service yang dimaksudkan,
memiliki rates kerusakan yang
dapat diprediksi untuk komposisi
aliran proses dan lingkungan
eksternal, pada suhu dan tekanan
desain, selama umur desain
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komponen.

Materials shall be selected to prevent
catastrophic  failures or major
environmental releases. Selected
materials shall have low risk of rapid
damage mechanisms, such as brittle
fracture, stress corrosion cracking
(SCC), low cycle fatigue, overload,
etc., and have predictable mechanical
and corrosion performance.

For pressure containment, only
approved materials that are included
in recognized codes and
specifications, such as APl, ASME
and ASTM shallbe used.

4.2.2. Cost versus Projected Design Life

Materials of construction shall be
selected considering the balance
between initial capital expenses,
operational integrity reliability, and
future inspection and maintenance
expenses.

Materials of construction shall be
selected to provide a minimum design
life of 20 years and predictable
performance on an acceptable cost
basis.The selection should minimize
the risk of short design life and
unexpected shutdowns; review
impacts on maintenance, expense
costs and repair time; and review any
potential effects on product and
processcontamination.

4.2.2.

Material  harus  dipilih  untuk
mencegah catastrophic failures
atau major environmental releases.
Material yang dipilih harus memiliki
risiko rendah terhadap mekanisme
kerusakan yang cepat, seperti
brittle fracture, stress corrosion
cracking (SCC), low cycle fatigue,
kelebihan beban, dan lain-lain, dan
memiliki kinerja mekanis dan korosi
yang dapat diprediksi.

Untuk penahanan tekanan, hanya
material yang disetujui yang
termasuk dalam code dan
spesifikasi yang diakui, seperti API,
ASME dan ASTM yang akan
digunakan.

Biaya versus Umur Desain yang
Diproyeksikan

Material konstruksi harus dipilih
dengan mempertimbangkan
keseimbangan antara biaya awal,
kehandalan integritas operasional,
dan biaya inspeksi juga
pemeliharaan di masa mendatang.

Material konstruksi harus
ditentukan untuk memberikan umur
rencana minimum 20 tahun dan
kinerja yang dapat diprediksi
berdasarkan biaya yang dapat
diterima. Pemilihan harus
meminimalkan risiko umur desain
yang pendek dan penghentian yang
tidak terduga; meninjau dampak
pada pemeliharaan, biaya
pengeluaran dan waktu perbaikan;
dan meninjau setiap efek potensial
pada produk dan proses
kontaminasi.

PT Kilang Pertamina Internasional (PT KPI) Confidential
© 2021 PT KPI. Contains information confidential and/ or proprietary to PT KPI and its affiliated companies that is not to be used,
disclosed, or reproduced in any form by any non- PT KPI party without PT KPI’s prior written permission.All rights reserved.




Dokumen sesuai dengan aslinya, dicetak pada tanggal 11/06/2026 17:16:22 oleh

B SUBHOLDING Doc. No. :
l PERTAMINA | REFINING & PETROCHEMICAL | RP-ETS-PIP-GS-0007-00-2021
GENERAL SPECIFICATION
Engineering Technical MATERIAL SELECTION FOR Page No.: 8 /63
Standards & Procedures PIPING SYSTEM

In cases were a service life that
significantly exceeds design life can
be justifiably foreseen, and where
materials selection options identified
for thedesign life are cost limited and
are only marginally adequate; then
the useof a service life based total
cost of ownership can be made. If
more expensive materials options are
proven to be the economically
superior option, then these shall be
proposed as the primary choice.

4.2.3. Repairability or Fall Back Position

Materials of construction shall be
capable of being repaired with
reasonable effort in an acceptable
(minimum) amount of downtime or
practical means of altering or
bypassing the affected equipment
shall be possible until repairs can be
made.

Repairability or fallback position
should consider replacement lead
times and ease of maintenance,
inspection, and repair.

4.2.4. Product and Process Contamination

Materials selection shall consider the
impact of corrosion rates, surface
area, recycle stream rates, solubility,
effect of corrosion products on
corrosion, and other factors on
contamination of the process stream.

4.2.3.

4.2.4.

Dalam kasus di mana umur service
yang secara signifikan melebihi
umur desain dapat diperkirakan
secara wajar, dan di mana pilihan
pemilihan material yang
diidentifikasi untuk umur desain
adalah biaya terbatas dan hanya
sedikit memadai; maka
penggunaan total biaya
kepemilikan berdasarkan masa
pakai dapat dilakukan. Jika pilihan
material yang lebih mahal terbukti
menjadi pilihan yang lebih unggul
secara ekonomi, maka ini harus
diusulkan sebagai pilihan utama.

Dapat diperbaiki atau Posisi Fall
Back

Material konstruksi harus mampu
diperbaiki dengan upaya yang
wajar dalam jumlah waktu henti
(minimum) yang dapat diterima
atau cara praktis untuk mengubah
atau melewati peralatan yang
terkena dampak harus
dimungkinkan sampai perbaikan
dapat dilakukan.

Kemampuan untuk diperbaiki atau
posisi mundur harus
mempertimbangkan waktu tunggu
penggantian dan  kemudahan
perawatan, inspeksi, dan
perbaikan.

Kontaminasi Produk dan Proses

Pemilihan material harus
mempertimbangkan dampak laju
korosi, luas permukaan, recycle
stream rates, solubility, pengaruh
produk korosi terhadap korosi, dan
faktor lain terhadap kontaminasi
aliran proses.
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MATERIAL SELECTION CRITERIA

Materials Selection based on Design
Temperature
5.1.1. Basic materials selection shall be

5.2 Materials selection based on

. The minimum

made on the basis of the design
temperature of the pipeline, piping
system or process equipment. Table
1 provides an overview of suitable
materials of construction for different
temperature ranges.

. Note that the temperature below

which impact testing of carbon steel is
mandated is different for pipelines,
piping and process equipment.

design metal
temperature (MDMT) shall be
established based on all foreseeable
operating conditions and possible
upset conditions such as auto-
refrigeration and shock chilling. The
MDMT for carbon steel and low alloy
steel pipelines, piping and process
equipment shall not be warmer than
0°C.

process

environment

5.21.

Materials selection shall be based on
an evaluation of all potential
degradation mechanisms. All internal
and external media shall be
considered for the entire design life.
Consider the following  major
degradation types when selecting
materials of construction:

a) Environmental cracking

b) Thinning (general or localized)

5.

KRITERIA PEMILIHAN MATERIAL

Pemilihan Material berdasarkan Suhu
Desain

5.1.1.

5.2 Pemilihan

Pemilihan material dasar harus
dilakukan berdasarkan suhu desain
pipa, sistem perpipaan atau
peralatan  proses. Tabel 1
memberikan gambaran tentang
material konstruksi yang cocok
untuk rentang suhu yang berbeda.

. Perhatikan bahwa suhu di bawah

yang dipersiapkan untuk pengujian
impact baja karbon berbeda untuk
jalur pipa, perpipaan, dan peralatan
proses.

. Minimum design metal temperature

(MDMT) harus ditetapkan
berdasarkan semua kondisi operasi
yang dapat diperkirakan dan
kemungkinan kondisi gangguan
seperti pendinginan otomatis dan
pendinginan kejut. MDMT untuk
pipa baja karbon dan baja paduan
rendah, perpipaan dan peralatan
proses tidak boleh lebih hangat dari
0°C.

material berdasarkan

lingkungan proses

5.2.1. Pemilihan

material harus
didasarkan pada evaluasi semua
mekanisme degradasi potensial.
Semua media internal dan
eksternal harus dipertimbangkan
untuk  seluruh  umur desain.
Pertimbangkan jenis degradasi
utama berikut ketika memilih
material konstruksi:

a) Environmental cracking

b) Pengikisan (umum atau lokal)
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¢) Mechanical Damage

d) Thermal damage

e) Swelling of non-metallics

f) UV degradation of non-metallics

5.2.2. For corrosive services, additional
corrosion control measures shall be
considered.

5.2.3. When assessing materials for
pipelines, piping systems, and
process equipment in contact with the
service environments listed in Table
2, the impacts of stagnation and
intermittent flow (process induced or
due to equipment cycling), shall be
considered. If the basic materials of
construction for the fluids in question
cannot adequately meet the
intermittent conditions, higher grade
materials shall be used.

5.2.4. Piping material for process, water
services, utilites, fire fighting system
andnon-process sewage system shall
be as indicated in Table 3.

5.3 Special Considerations
5.3.1. Wet Sour Service

a) The following components, when
purchased in accordance with the
Purchase Specifications shown,
are considered resistant to sulfide
stress cracking:

- Pipe purchased.
- Fittings purchased.
- Flanges purchased.

b) Pipe, fittings, or flanges for use in

5.2.2.

5.2.3.

5.2.4.

¢) Kerusakan mekanis

d) Kerusakan termal

e) Swelling non-logam

f) Degradasi UV non-logam

Untuk service korosif, tindakan
pengendalian  korosi tambahan
harus dipertimbangkan.

Ketika menilai material untuk pipa,
sistem perpipaan, dan peralatan
proses yang bersentuhan dengan
lingkungan service yang tercantum
dalam Tabel 2, dampak stagnasi
dan aliran terputus-putus (proses
yang disebabkan atau karena siklus
peralatan), harus dipertimbangkan.
Jika material dasar konstruksi untuk
fluida yang bersangkutan tidak
dapat memenuhi kondisi intermiten
secara memadai, material dengan
kadar yang lebih tinggi harus
digunakan.

Material perpipaan untuk proses,
service  air, utilitas, sistem
pemadam kebakaran dan sistem
pembuangan limbah non-proses
harus seperti yang ditunjukkan
pada Tabel 3.

5.3 Pertimbangan Khusus

5.3.1. Layanan Asam Basah

a) Komponen berikut, bila dibeli
sesuai dengan  Spesifikasi
Pembelian yang ditunjukkan,
dianggap tahan terhadap sulfide
stress cracking:

- Pembelian Pipa.
- Pembelian fitting.
- Pembelian flange.

b) Pipa, fitting, atau flange untuk
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wet sour services where sulfide
stress cracking is a possibility and
not purchased to any of the above
specifications shall meet the
requirements of NACE
MRO0175/1ISO 15156.

c) The following components, when

purchased in accordance with the
Purchase Specifications shown,
are considered resistant to
hydrogen induced cracking:

- Seamless pipe purchased to
APl SPEC 5L, ASTM A106
Grade B, or ASTM A333 Grade
6.

d) Piping, fittings, or flanges not

meeting the requirements of this
Section shall not be used in wet,
sour services where hydrogen
induced cracking is apossibility.

. Stainless Steels

a) The minimum acceptable

austenitic stainless steel is type
316 or 316L (UNS S31600 or UNS
S31603).

b) Solid austenitic stainless steel type

304 or 304L is not permitted for
piping or equipment due to
external chloride stress corrosion
cracking concerns.

c) Austenitic stainless steel shall not

be used in chloride environments
containing more than 50 ppm
chloride at temperatures above
50°C. For applications above this
threshold temperature, contact the
Materials Engineering Standards

digunakan dalam layanan asam
basah di mana kemungkinan
sulfidestress cracking dan tidak
dibeli dengan spesifikasi di atas
harus memenuhi persyaratan
NACE MR0175/1ISO 15156.

Komponen berikut, bila dibeli
sesuai dengan  Spesifikasi
Pembelian yang ditunjukkan,
dianggap tahan terhadap
cracking akibat hidrogen:

- Pembelian seamless pipe ke
APl SPEC 5L, ASTM A106
Grade B, atau ASTM A333
Grade 6.

d) Perpipaan, fitting, atau flange

yang tidak memenuhi
persyaratan Bagian ini tidak
boleh digunakan pada service
basah dan asam di mana
kemungkinan terjadinya
cracking akibat hidrogen.

. Stainless steel

a) Austenitic stainless steel

minimum yang dapat diterima
adalah tipe 316 atau 316L (UNS
S$31600 atau UNS S31603).

b) Austenitic stainless steel padat

tipe 304 atau 304L tidak
diizinkan untuk perpipaan atau
peralatan  karena  masalah
cracking korosi tegangan klorida
eksternal.

c) Austenitic stainless steel tidak

boleh digunakan di lingkungan
klorida yang mengandung lebih
dari 50 ppm klorida pada suhu di
atas 50°C. Untuk aplikasi di atas
suhu ambang batas ini, hubungi
Ketua Komite Standar Teknik
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Committee Chairman.

d) Duplex stainless steel shall not be
used in sour serviceapplications.

e) Ferritic or martensitic stainless
steels containing 12% chromium
shall not be used for pressure
boundary materials except for
pumpcasings and/ or valve stems.

5.3.3. High Temperature Hydrogen Service

a) Piping

All valves shall have API Trim
Number 5.

All valve bodies shall be RT
inspected to meet Level 2 RT

requirements specified in MSS
SP54.

Carbon steel above 200°C
(400°F) and all 1.25Cr-0.5Mo
and 2.25Cr-1.0Mo piping shall
be post weld heat treated.

Temper resistant 2.25Cr-1.0Mo
filler metal shall not beused for
piping construction.

b) Vessels

2.25Cr-1.0Mo vessel
fabrication shall follow APl RP
934-A.

2.25Cr-1.0Mo materials shall
not be used to fabricatevessels
in cyclic services such as coke
drums.

Fabrication of 1.25Cr-0.5Mo
vessels with shell thickness
between 25 - 100 mm (17-4”)

Material.

d) Duplex stainless steel tidak boleh

digunakan dalam aplikasi layanan
asam.

e) Ferritic atau martensitic stainless

steel yang mengandung 12%
kromium tidak boleh digunakan
untuk material batas tekanan
kecuali untuk casing pompa dan/
atau valve stems.

5.3.3. Service Hidrogen Suhu tinggi

a) Perpipaan

- Semua valve harus memiliki
APl Trim Nomor 5.

- Semua valve bodies harus
diperiksa RT untuk memenuhi
persyaratan Level 2 RT yang
ditentukan dalam MSS SP54.

- Baja karbon di atas 200°C
(400°F) dan semua perpipaan
1.25Cr-0.5Mo dan 2.25Cr-
1.0Mo harus diberi post weld
heat treated.

- Logam pengisi temper
resistant 2.25Cr-1.0Mo yang
tidak boleh digunakan untuk
konstruksi perpipaan.

Vessels

- 2.25Cr-1.0Mo fabrikasi vessel
harus mengikuti APl RP 934-
A.

- Material 2.25Cr-1.0Mo tidak
boleh digunakan untuk
fabrikasi vessel dalam service
siklus seperti coke drum.

- Fabrikasi vessel 1,25Cr-
0,5Mo dengan ketebalan
shell antara 25 - 100 mm (1"-
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and a maximum operating
temperature  below 440°C
(825°F) shall follow APl RP
934-C.

- For low alloy steel vessels over
100 mm (4”) thick in high
temperature hydrogen services,
2.25Cr-1.0Mo steels or better
shall be used.

4"y dan suhu operasi
maksimum di bawah 440°C
(825°F) harus mengikuti API
RP 934-C.

Untuk vessel baja paduan
rendah dengan ketebalan
lebih dari 100 mm (4”) dalam
service hidrogen suhu tinggi,
baja 2.25Cr-1.0Mo atau lebih
baik harus digunakan.
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Table 1 — Materials Selection based on Design Temperature ("

Tabel 1 — Pemilihan Material berdasarkan Suhu Desain ("

Design Temperature

Suhu Desain

Tqa<-101°C -101°C < T¢< -45°C -45°C < T4 < Timpact Timpact < Ta < 400°C Tq >400°C
Tq< -150°F -150°F < Tq< -49°F - 49°F < T4 < Timpact Timpact < Ta < 800°F Tq> 800°F

¢ Austenitic ® Austenitic ® Low temperature e Carbon steel 4 e Low alloy steel®
stainless stainless steel carbon steel * High
steel @ * 3.5% Ni steel * Impact tested temperature

¢ Aluminum e 9% Ni steel carbon steel alloys ®

Tdq Design temperature

Timpact

Desain Suhu

Temperature below which impact testing of carbon steel is mandated by MP2-ETS-PIP-GS-0003-01-2018 and
MP2-ETS-PIP-GS- 0010-01-2018 respectively.

Suhu pengujian yang mana di bawah dampak baja karbon masing-masing disesuaikan dengan MP2-ETS-PIP-
GS-0003-01-2018 dan MP2-ETS-PIP-GS-0010-01-2018.

Note that as a second step the process environment needs to be considered. Modify the basic materials selection
from this table according to the corrosivity of the process environment.

Perhatikan bahwa sebagai langkah kedua lingkungan proses perlu dipertimbangkan. Modifikasi pemilihan
material dasar dari tabel ini sesuai dengan korosivitas lingkungan proses.

Impact testing of austenitic stainless steel welds is required below -101°C for piping and below -196°C for
pressure vessels.

Dampak pengujian austenitic stainless steel weld diperlukan di bawah -101°C untuk perpipaan dan di bawah -
196°C untuk tekanan vessel.

Only in services where gaseous hydrogen (Hz) is not present. Refer to API RP 941 for materials selection in the
presence of hydrogen. Carbon steel shall not be used above 400°C (800°F) which isconsidered the onset
temperature for graphitization (see API RP 571).

Hanya dalam service di mana gas hidrogen (H2) tidak ada. Lihat APl RP 941 untuk pemilihan material dengan
adanya hidrogen. Baja karbon tidak boleh digunakan di atas 400°C (800 °F) yang dianggap sebagai suhu awal
untuk graphitization (lihat APl RP 571).

Selected based on required mechanical or creep strength.
Dipilih berdasarkan kekuatan mekanik atau creep yang dibutuhkan.

For fired heater tube metal temperatures higher than 371°C (700°F), austenitic stainless steel type 347 shall be
used. For reboiler/ fired heater inlet and outlet piping, the minimum metallurgy shall be 9Cr-1Mo steel.

Untuk suhu fired tube metal lebih tinggi dari 371°C (700 °F), austenitic stainless steel tipe 347 harus digunakan.
Untuk pipa saluran masuk dan keluar reboiler/ fired heater, minimum metalurgi harus baja 9Cr-1Mo.
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Table 2 — Materials Selection based on Process Environment
Tabel 2 — Pemilihan Material berdasarkan pada Lingkungan Proses

Max.
Piping
Environment Conc.% | Temp.(°C) V?rl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
0-5 ambient 15 Alloy 400
lingkungan | Paduan 400
Alloy B2
0-37 0-82 1.5 Paduan B2
Alloy C-276
32-37 1 0-50 15 Paduan C-276
PTFE/ PFA
lined, carbon
Acid, hydrochloric 0-37 ambient 24 steel
A wlorid lingkungan | Setara PTFE/
sam, klorida PFA, baja
karbon
0-37 0-55 24 PVC
0-40 0-60 24 PE PE-HD or PE-X
0-37 |ampient o, PP
lingkungan
0-37 gmblent 24 FRP (vinyl
lingkungan ester)
Alloy 400 PWHT (1) to avoid
0-9% 0-65 2.0 Paduan 400 scc
Alloy 400
97 - 99 66 - 150 2.0 Paduan 400
Base metal: %C >
Acid, hydrofluoric 0.18wt.% & %Cu +
0, 1 o,
Asam, hidrofluorik Carbon steel %oNi <0.15 wt.%
97 - 99 0-65 1.0 Baia karbon Weld metal: %Cu +
/ %Ni + %Cr <0.15
wt. %
PWHT to avoid SCC
0-75 ambient 24 PE PE-HD or PE-X
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl.:/(:)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
lingkungan
0-70 0-80 4.0 316L
71-95 0-50 4.0 316L
PTFE/ PFA
Acid, nitric et "?edl’ carbon
ambien stee
Asam, nitrat 0-30 lingkungan 24 Setara PTFE/
PFA, baja
karbon
0-30 ambient 1, 4 PE PE-HD or PE-X
lingkungan
0-85 0-70 4.0 316L
PTFE/ PFA
lined, carbon
ambient steel
0-85 lingkungan 24 Setara PTFE/
Acid, phosphoric PFA, baja
Asam, fosfat karbon
0-85 0-49 2.4 PVC
See ISO 10358
0-80 0-80 2.4 PP Lihat ISO 10358
0-50 -30-60 2.4 PE PE-HD or PE-X
Alloy 20
0-103 0-50 4.0 Paduan 20
Carbon Steel Air-free Shall not be
101-102/) 0-50 10 Baja karbon flushed with water to
Acid, sulfuric 90-103 0-50 10 3760 avoid . severe
Asam. sulfat corrosion  damage.
’ 0-100 0-250 5.0 High silicon iron | Air-free Harus tidak
PTFE/ PFA bgleh dibilas de'ngan'
. air untuk menghindari
0-100 0-200 0-24 lined, carbon kerusakan korosi
steel
Setara PTFE/ | Yang parah.
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Max.
Piping
Environment Conc.% Temp.(°C) V?rl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
PFA, baja
karbon
See ISO 10358
50 - 90 1-20 2.4 PVC Lihat ISO 10358
See ISO 10358
50 - 90 1-60 2.4 CPVC Lihat ISO 10358
See ISO 10358
0-80 1-40 24 PP Lihat ISO 10358
See ISO 10358
0-80 | 1-40 24 PE-HD Lihat ISO 10358
Welded with Alloy
Alloy 20 625 filler wire
0-20 0-93 4.6 Paduan 20 Di las dengan filler
wire Paduan 625
Acid, sulfamic PTFE/ PFA
Asam, sulfamat lined, carbon
steel
0-100 0-200 24 Setara PTFE/
PFA, baja
karbon
No copper or
ADIP (Amino-diisopropanol) aluminum alloys
10-30 | 0-150 0.9 Carbon steel Tidak ada paduan
ADIP (Amino-diisopropanol) Baja karbon tembaga atau
almunium
Galvanized
- 0-200 - steel
Baja galvanis
Air, Plant Carbon steel
. - 0-400 - .
Udara, Kilang Baja karbon
- 0-90 2.4 PP
- 0-60 2.4 PE PE-HD or PE-X
Air, Instrument - 0-200 18.3 Galvanized
steel
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Max.
Piping
Environment Conc.% Temp.(°C) V?rl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
Udara, Instrumentasi Baja galvanis
Carbon steel
i 0-400 18.3 Baja karbon
Instrument tubing
only
- 0-400 18.3 316L Hanya tubing
instrument
Ammonia anhydrous Carbon steel No copper alloys
0-100 0-50 4.6 . Tidak ada paduan
Amonia anhidrat Baja karbon tembaga
Carbon steel
i 0-190 3.0 Baja karbon
Amine, lean - 0-190 4.0 316L
Amine, lemah PP lined carbon
steel
i 0-70 24 Baja karbon
setara PP
. 0-190 15 Carbon steel
Baja karbon
Amine, rich B 0-190 4.0 316L
Amine, rich PP lined carbon
- 0-70 2.4 steel
Baja karbon
setara PP
Carbon steel
Carbon dioxide, Dry 0-100 0-400 18.3 Baja karbon
Karbon dioksida, Kering 0-100 0-100 o4 FR!D (epoxy
resin)
Carbon dioxide, Wet 0-100 0-93 100 316L
Karbon dioksida, Basah 0-100 0-60 24 FRF (vinyl ester
resin)
Chemicals, injection, 0-100 0-93 4.6 316L Also applies to

corrosion, and scale inhibitor,

permanent chemical
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
boiler treatment storage tanks
Bahan kimia, injeksi, korosi, ;Jug ak' berlakg untuk
dan skala inhibitor, perawatan angki - penyimp a'n a'n
. bahan kimia
boiler
permanen
Chlorine, Dry Carbon steel
Klorin, Kering 0-100 0-70 183 Baja karbon
i - > 2000 ppm water
Chlgrlne, Wet 0-100 0-70 100 Alloy C-276
Klorin, Basah Paduan C-276 | aAjr> 2000 ppm
PTFE/ PFA
lined, carbon
steel
0-10 0-160 24 Setara PTFE/
PFA, baja
Chlorine/ water (2) karbon
Klorin/ Alr (2) 0-10 | 0-70 24 CPVC
0-10 0-49 24 PVC
0-10 0-60 24 PE PE-HD or PE-X
0-10 0-60 24 FRP (vinyl ester)
Crude oil or products i i ) ) See Hydrocarbon
Products atau Minyak mentah Lihat Hidrokarbon
Freon Carbon steel
Freon 0-100 0-70 3.0 Baja karbon
- - 4.0 316/ 316L
Alloy 400 Offshore only
B B 4.0 Hanya Offshore
HydrauIiC oil Paduan 400 Lepas pantai
Oli hidrolik PTFE/ PFA
linedcarbon
- 0-160 4.0 steel
Setara PTFE/
PFA, baja
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
karbon
i 0-60 40 FRP (vinyl
ester)
Carbon steel (4)
i 0-275 6.0 Baja karbon (4)
See NACE MR0175/
Corrosion ISO 15156
- 0-400 >7.0 resistant alloys ]
(CRAS) (4) Lihat NACE MR0O175
/ISO 15156
Hydrocarbon, upstream(3), PE-HD lined
A i carbon steel (5) | See ISO 23936-1
liquids, < 30mg/l solids i 0-70 24 ' .
Hidrokarbon, upstream/ hulu Baja karbon (5) | Lihat 1SO 23936-1
(3), cairan, <30mg /| padatan setara PE-HD
See API 158
- 0-65 24 RTP (6)
Lihat API 158
FRP (epoxy
resin)
- 0-100 24
FRP (epoksi
resin)
Hydrocarbon, upstream(3), i 0-275 50 Carbon steel (4)
liquids, containing sand ' Baja karbon (4)
Hidrokarbon, upstream/ hulu Corrosion
(3), cairan, mengandung - 0-400 7.0 resistant alloys
pasir (CRAs) (4)
Hydrocarbon, upstream (3), . 0-275 4.0 Ca'rbon steel (4)
liquids, large quantity of mud/ Baja karbon (4)
silt (7) See NACE MR0175/
Hidrokarbon, upstream/ hulu Corrosion ISO 15156, part 3.
(3), cairan, lumpur/ endapan | - 0-400 4.0 resistant alloys | ; jhat NACE MR0O175
lumpur dalam jumlah besar (CRAs) (4) /1SO 15156, bagian
(7) 3.
- 0-275 60.0 Non-corrosive service

Hydrocarbon, upstream(3),

Carbon steel (4)
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl.:/(:)ty Basic Material Remarks
Lingkungan Kons. % Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
single-phase gas Baja karbon (4) | Non- service korosi
Hidrokarbon, upstream/ hulu Carbon steel (4) Corrosive service
(3), gas single-phase ) 0-275 150 Baja karbon (4) | Service korosi
Non-corrosive service
i 0-275 250 Ca'rbon steel (4)
Baja karbon (4) | Non- service korosi
Hydrocarbon, upstream (3), i i
two-phase, < 30 mg/I ) 0-275 10.0 Carbon steel (4) Corrosive service
particles ' Baja karbon (4) | Service korosi
Hidrokarbon, upstream/ hulu i i
(3), two-phase, partikel < 30 Corrosive service See
/| . NACE MR0175 / 1ISO
mg Corrosion
. 15156, part 3.
- 0-400 25.0 resistant alloys . . .
(CRAS) (4) Lihat service korosi
NACE MR0175 / ISO
15156, bagian 3.
Carbon steel
1.25Cr-0.5Mo
(8), 2.25Cr-
1.0Mo (8)
- 0-275 -
Baja karbon
Hydrocarbon, refining,liquids 1.25Cr-0.5Mo
or gas, sour (8), 2.25Cr-
Hidrokarbon, penyulingan, 1.0Mo (8)
cairan atau gas, asam
H2-free
- > 275 - 9.0Cr-1.0Mo (9)
Bebas-H2
H2 present
- > 260 - 316/ 316L
Disiapkan H2
Hydrocarbon, refining,liquids
or gas, sweet 0-400 Carbon steel
Hidrokarbon, penyulingan, Baja karbon
cairan atau gas, sweet
Hydrocarbon, refining, crude - 0-130 22.8 Carbon steel
unit overhead line Baja karbon
Hidrokarbon, penyulingan, = 0-130 | 457 Alloy C-276 clad

cairan atau gas, unit saluran
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
overhead crude carbon steel
Paduan C-276
berlapis baja
karbon
Carbon steel
0-100 0-200 18.3 Baja karbon
Hydrogen Carbon steel or
Hidrogen low alloy steel | see API RP941
0-100 > 200 18.3 Baja karbon
atau baja Lihat APl RP941
paduan rendah
See ISO 10358
0-12.5 0-80 24 CPVC
Lihat ISO 10358
PTFE/ PFA
lined carbon
steel
Hypochlorite (sodium or 0-15 0-€0 24 Setara PTFE/
calcium) PFA, baja
Hipoklorit (natrium atau karbon
kalsium)
FRP (epoxy- Clear solutions,
aromatic cured) | without suspended
solids
0-5 0-49 5.0 FRP
(penyumbatan Solusi  yang jelas,
epoxy- tanpa padatan
aromatic) tersuspensi
Carbon steel
i >0 4.0 Baja karbon
- Ambient 24 PVC
PE-HD or PE-X See
LPG/NGL
G/NG ISO 10358
- 0-50 24 PE
Lihat ISO 10358 PE-
HD atau PE-X
) 0-93 2.4 FRP (epoxy

PT Kilang Pertamina Internasional (PT KPI) Confidential

© 2021 PT KPI. Contains information confidential and/ or proprietary to PT KPI and its affiliated companies that is not to be used,
disclosed, or reproduced in any form by any non- PT KPI party without PT KPI’s prior written permission.All rights reserved.




Dokumen sesuai dengan aslinya, dicetak pada tanggal 11/06/2026 17:16:22 oleh

A
’ - PERTAMINA

SUBHOLDING
REFINING & PETROCHEMICAL

Doc. No. :
RP-ETS-PIP-GS-0007-00-2021

Engineering Technical
Standards & Procedures

GENERAL SPECIFICATION
MATERIAL SELECTION FOR
PIPING SYSTEM

Page No.: 23 /63

Max.
Piping
Environment Conc.% Temp.(°C) V?rl:lzl)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)
resin)
FRP (epoksi
resin)
Lube oil / Seal ol - - 6.0 316/ 316L
Lube oil / Seal oil
0-100 0-45 1.5 Carbon steel
Baja karbon
0-100 46 - 80 1.5 Carbon steel PWHT mandatory
Baja karbon Wajib PWHT
0-100 50 - 150 4.0 Alloy 400
Sodium hydroxide(Caustic Paduan 400
soda)
Sodium hidroksida (soda 0-100 | 50-150 4.0 Alloy 600
. Paduan 600
kaustik)
PTFE/ PFA
lined, carbon
steel
0-35 0-160 24
Setara PTFE/
PFA, baja
karbon
Keep dry, moisture
causes corrosion. MP
denotes melting point.
Sulfur, molten - MP -195 2.3 Cal"bon steel Tetap kering,
Baja karbon kelembaban
Belerang, cair menyebabkan korosi.
MP menunjukkan titik
leleh.
- MP -295 4.0 316L

Notes:

Catatan;

(1) Typical PWHT for Alloy 400 in hydrofluoric acid service is 530 — 650°C for 1 hour.

Tipikal PWHT untuk Paduan 400 dalam service asam fluoride adalah 530-650°C untuk 1 jam.
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Max.
Piping
Environment Conc.% Temp.(°C) V((arl.:/(:)ty Basic Material Remarks
Lingkungan Kons.% Suhu. (°C) Maks Mateial Dasar Keterangan
Kecepatan
pipa (m/s)

()

For chlorine concentrations exceeding 10%, contact the Materials Engineering Standards Committee
chairman.

Untuk konsentrasi klorin melebihi 10%, hubungi kepala Komite Materials Engineering Standards.

@)

All upstream oil and gas production, processing, and pipeline transportation facilities.

Semua fasilitas produksi, pengolahan, dan transportasi pipa hulu minyak dan gas.

(4)

Sour service requirements to be taken into consideration.

Persyaratan service asam harus dipertimbangkan.

(5

~

Only for liquid hydrocarbons consisting of naphthenic and cyclo-aliphatics. Do not use in aliphatic oraromatic
liquid hydrocarbons.

Hanya untuk hidrokarbon cair yang terdiri dari naftenat dan cyclo-aliphatics. Jangan gunakan dalam
hidrokarbon cair aliphatic atau aromatic.

G

~

Limited to a maximum aromatic hydrocarbon content of 15%.

Terbatas pada kandungan hidrokarbon aromatik maksimum 15%.

7

~

Quantities of mud/silt sufficient for deposition to occur in pipelines.

Kuantitas lumpur/lumpur yang cukup untuk pengendapan terjadi di jaringan pipa.

1.25Cr-0.5Mo and 2.25Cr-1.0Mo steels shall not be used to control corrosion in hydrogen free sulfidation
environments.

Baja 1.25Cr-0.5Mo dan 2.25Cr-1.0Mo tidak boleh digunakan untuk mengendalikan korosi di lingkungan
sulfidasi bebas hidrogen.

5.0Cr-0.5Mo steel shall be avoided in all refinery applications as this material provides limited corrosion
resistance in hydrogen free sulfidation environments. The construction cost difference between 5.0Cr-0.5Mo
and 9.0Cr-1.0Mo is not significant, but mixing 5.0Cr-0.5Mo materials with 9.0Cr-1.0Mo materials has caused
significant problems in sulfidation environments. 9.0Cr-1.0Mo shall not be used to build pressure vessels.
Instead carbon steel clad with ferritic stainless steel type 405 or martensitic stainless steel type 410S vessels
shall be used.

Baja 5.0Cr-0.5Mo harus dihindari di semua aplikasi kilang karena material ini memberikan ketahanan korosi
yang terbatas di lingkungan sulfidasi bebas hidrogen. Perbedaan biaya konstruksi antara 5.0Cr-0.5Mo dan
9.0Cr-1.0Mo tidak signifikan, tetapi pencampuran material 5.0Cr-0.5Mo dengan material 9.0Cr-1.0Mo telah
menyebabkan masalah yang signifikan di lingkungan sulfidasi. 9.0Cr-1.0Mo tidak boleh digunakan untuk
membangun bejana tekan. Sebagai gantinya harus digunakan kapal baja karbon yang dilapisi dengan baja
tahan karat feritik tipe 405 atau baja tahan karat martensit tipe 410S.
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Table 3 - Material Selection
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat / Service(s) |(Range Min / Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
12CG2T02 |DES:  ASME B313-2014 B16.42 DIP - CL150 Class 150 3.0mm + CSA106-B,SMLS, [+ CSAT05M + CS A105N, B16.5, [+ NON-ASBW/ - CSA307-B, W2
CAT- NORMAL Flat Face MNominal GALV + CSA234-WPB GALY WEOPRENE HVY HEX HUTS,
NPS 05-12 (2.4mm « CSA106-B,SMLS | N,SMLS - CS A105N. B16.5 BINDER, FULL CSA194-2H.2 |- BRZ B61-C92200
SERV: 1 gg:?g kg::c% @ 120% Deg 8 Minimum) (1/8") THK LOW ALLOY » DI A536-65-45-12,
(ACWR) AUXILIARY COOLING Aok @ 100 o LIk LR CATED
(ACWS) E\VL:IAXTIELRAQ\E—I—C%%\JLING - NI AR3E BF AR 17
WATER SUPPLY Pl
(Ow)  DRINKING WATER :
(W)  UTILITY WATER + AL-BRZDISC,
BUNAN ST, 416 S
STEM
+ AP 534 TRIMAA
12LC2T01  |DES:  ASME B313-2014 & NFPA | B16.42 DIP - CL150 Class 150 None + CSA106-B,SMLS, |+ CSAT05M + CS A105H, B16.5, [+ NON-ASBW/ » CR-MO A193-B7, W/ | BODY:
24-2016 Flat Face GALV « CSAZ34-WPB N, GALV WEOPRENE 2 HVY HEX NUTS,| ===============
CAT:  NORMAL NPS 05 - 24 « CSA06-BSMLS | SMLS,CMTLND . CS A108N, B165, BINDER, FUL| CSA1%4-2H 2 |-BRZB61-C92200
17539 kglem2 @ -29Deg ¢ + CSAPISL-B-PSL2, | PER CMT LND PER FACE.  32mm  WSHRS LOW |-DIA536-65-45-12,
SERV 16315 kglem2 @ 100 Deg C SAW INC\?M‘E%%{}“;‘BP%B)P C205 PCC-14, PTFE EPOXY COATED
< (FW : - COATED IE
(FW)  FIRE WATER AND FOAM RAY. DI AB3%.65.45.12
205 TRIM(S):
+ BRONZETRIM
« AL-BRZDISC,
BUNAN ST.416 S
STEM
12LC2T02 [DES:  ASME B313-2014 B16.42 DIP - CL150 Class 150 None « CSA106-BSMLS [+ CSA234-WPBN, - CS A105N, B16.5, [+ NON-ASBW/ - CR-MO A193-B7, W/ [ BODY:
CAT- NORMAL Flat Face « CSAPISL-B-PSL2, | swLS CMTLND PER|  CMTLND PER NEOPRENE 2 HVY HEX NUTS, | ===============
NPS 4 - 48 SAW AWWA C205 AWWA C205 BINDER, FULL CSA194-2H.2 |- DI AS36-6545-12
SERV- 17539 kglem2 @ -29Deg  C « CSABT1-CCB0CL. [« CSA234-WPBWN, |.CS A105N, B16.5, (1/8") THK WSHRS, LOW |- DI A536-65-45-12,
(SCWR) SEA COOLING WATER 16.315 kglem2 @ 100 Deg C 22, EFW, DBLBTT| WLD, 100% X-RAY, GALV + PTFEW/SILICA ALLOY PCC-1-4, EPOXY COATED
Bt STRT SM,100% CMTLND PER . CS A105M, FILLER, FLAT PTFE COATED IE
SEACOOLINGWATER | GALCULATED WALL XRAY AWW C205 B16.47A CMTLND|  RING, 1.6mm
(SCWS) <Uppry R OO + [TCSA420- PER AWWAC205 (116") THK TRIM(S):
MPS 56 - 56 WPL6W, WLD, + CS A105N, st
See PMC for P-T Limits CMTLNDPER |  B1647AGALV BUNA-N ST . 88
205 PINS
« AL-BRZDISC,
BUNAN ST 416 S
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Fiange Facing |Allow  |pipe Fittings Flanges Gaskets Bolts Valves
STEM
12LC2121 |DES:  ASME B313-2014 & NFPA | B16.42 DIP- CL150 Class 150 None + CSA106-B,SMLS, [+ CSA105N - CSA105N, B16.5, [+ NON-ASBW/ + CR-MO A193-87, W/ | BODY:
24-2016 Flat Face GALV « CSA234-WPB N, GALV NEOPRENE 2 HVY HEX NUTS | s=============
CAT  NORMAL NPS05-24 + CS A106-B,SMLS | SMLS, CMT LND «CS A105N, B165 BINDER, FuULl CSA194-2H.2 |.BRZB61-C92200
17539 kaler2 @ -29Dea C + CS APISL-B-PSL2, | PER CMT | NP PFR FACE.  32mm|  WSHRS.LOW |. DI AR3A-RE-46-17
SERV 16315 kgiem2 @ 100 Deg C SAW 'chv féﬁgggzw c205 PCC-14, PTFE EPOXY COATED
(FW)  FIRE WATER AND FOAM o I COATED IE
C205 e
+ BRONZETRIM
13CB2S02 [DES:  ASMEB31.3-2014 B16.42 DIP - CL300 Class 300 3.0mm + CSA106-B.SMLS [+ CSA105N +CSA105N, B16.5 |+ 304 SSFG SPIRAL |- CRMO A193-B7, W/ | BODY:
CAT.  NORMAL Raised Face Norinal + CS AG71-CCB0CL. |+ CSAZ34-WPBN, WOUND, 3.2mm 2 HVY HEX NUTS | ==========
NPS 05 - 24 (2.4mm 22, EFW, DBLBTT| SMLS (1/8") THK. 304 CSA194-2H.2 |« CSA105N
SERV: 44 867 kgfem2 @ 29 Deg C Minimum) STRT SM, + ITCSA420- SSINNER RING.CE  WSHRS,LOW |+ CSA216-WCB
4099 kglem2 @ 120 Deg C 100% X-RAY WPLEW, WLD, OUTERRING ALLOY PCC-1-4,
(CWR) CLOSED LOOP 100%XRAY
COOLING WATER 2 MECH GALV B695 TR|M(S)Z
REI’URN CLSG e s s e s ieree o
(CWS) CLOSED LOOP + CS A307-B,W/2 HVY| « APIG02 TRIM12
COOLING WATER HEX NUTS,CS + 316 SS BALL/STEM,
QDD v A194-2H.2 MFTAl ST
PCC-1-4. PTFE |+ MFR STDTRIM
COATED + API623 TRIM12
« API600 TRIM12
« API 534 TRIM10
1CA1S01  [DES:  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL150 Class 150 1.5mm « ITCSA333-6SMLS |+ TCSA350-LF2CL. |+ ITCSA350-LF2CL. | 304 SS-FG,SPIRAL |- CR-MO A320-L7, W/ | BODY:
CAT-  NORMAL Raised Face Norminal + C3 A671-CCEO CL. 1 1,B16.5 WOUND, 3.2mm 2 HVY HEX e
NPS 05 - 42 {1.2mm 22, EFW, DBLBTT|. ITCS A420-WPL6, |+ ITCSA350-LF2CL. {1/8") THK. 304 NUTS.CR-MO | » ITCSA350-LF2CL.
SERV: 18.768 kaglcm2 @ 45 Deg C Minimurm) STRT M, SMLS 1,B16.47A SSINNER RING,CE  WSHRS, LOW 1
8.93 ky/em2 @ 340 Deg C 100% X-RAY » [TCSA420- OUTERRING ALLOY PCC-14, |+ ITCSA3521CB
EE)DW) E;ggggﬁﬂ?ﬂ WPLEW, WLD, MECH GALV B695|
CALCLI ATFD WAL 100%X-RAY CL50 TRIMIRY
NPS43-48 + APl 602 TRIMT2
See PMC for P-T Limits + API623 TRIM12
+ API 594 TRIM10
« API600 TRIM12
1CA2B41  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL150 Class 150 3.0mm + ITCSA333-6SMLS |+ ITCS A420-WPL6, |+ ITCSA350-LF2CL. |« 316L SS-FG, + CR-15MO BODY:
CAT:  NORMAL Raised Face Nerminal SML 1,B16.5 SPIRAL WOUND A320-LTM, Wi 2 | ===============
NPS 05 - 24 (2.4mm S LOW STRESS. HVY HEXNUTS, |+ ITCSA350-LF2CL.
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing (Allow [pijpe Fittings Flanges Gaskets Bolts Valves
SERV- 18.768 kg/cm2 @ 45 Deg C Minimum) (1/8") THK, 316L CRMOA1S4-TMY 1
8.93 kglcm2 @ 340 Deg C SSINNER RING, WSHRS, LOW |+ ITCSA3524.CB
(FG) FUEL
Syl e AiG | PrFECONTED
FLARE I
(VF)  FLARE + API602 TRIM12
+ API623 TRIM12
+ API594 TRIM10
+ API 600 TRIM12
1CA2501  [DES:  ASMEB313-2014 B16.547 MG 13 - CL150 Class 150 3.0mm + ITCSA333-6SMLS [+ ITCSA3501F2CL |+ ITCSA350-LF2CL. |+ 304 SSFGSPIRAL |- CR-MOA32047, W/ |BODY
CAT.  NORMAL Raised Face Nominal ~ |* CSA671-CCEOCL 1 1,B16.5 WOUND, 3.2mm 2 HVY HEX e
NPS 05 - 42 (2.4mm 22, EFW, DBLBTT|. ITCS A420-WPL6, |+ ITCS A350-LF2CL. (1/8") THK. 304 NUTS.CR-MO [+ ITCSA350-LF2CL.
SERV: 1B.768 kg/em2 @ 45 Deg C Minimum) STRT SM, SMLS 1, B16.47A SSINNER RING,CE ~ WSHRS, LOW 1
(FG)  FUELGAS 8.93 kglcm2 @ 340 Deg C 100% X-RAY + ITCSA420- OUTERRING ALLOY PCC-14, | ITCSA3524CB
(®)  PROCESS WPLEW, WLD, MECH GALV B65
GALCULATED WALL 100%X-RAY CL50 TRIM(S):
FLUID(PN) PURGE s===s=mzmmmce=cms et e B
NPS 48-48 « APIGD2 TRIM12
See PMC for P-T Limits + 316 SSBALL/STEM,
METAL ST
« API623 TRIM12
+ API 594 TRIM10
+ API 600 TRIM12
+ MFR STDTRIM
1CAB41  [DES.  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL150 Class 150 6.0mm « ITCSA3B-6,SMLS |- ITCSA420-WPL6, [+ ITCSA3S0-LF2CL. |« 316L SSFG, + CR-15MO BODY
CAT:  NORMAL Raised Face Norminal SMLS 1,B16.5 SPIRAL WOUND A0-LTM W/ 2 |= =
NPS05- 24 (4.8rmm LOW STRESS, HVY HEXNUTS. |+ ITCS A350-LF2CL.
SERV: 1B.768 kglcm2 @ 45 Deg C Minimum) (1/8") THK 346L CRMOA194TM2 1
893 kgem2 @ 340 Deg C SSINNER RING, WSHRS, LOW |+ ITCSA352-.CB
i, ocss SoLSSOUTER |  ALLoY Pocs
) RING PTFECOATED | TRIMISY
+ API602 TRIM12
+ 316 SSBALL/STEM,
METAL ST
+ API623TRIM12
+ API 600 TRIM12
+ API 594 TRIM10
1CAB43  [DES.  ASMEB31.3-2014 B16.5/47 MG 13- CL150 Class 150 6.0mm - ITCSA3B-6SMLS [+ TCSA420-WPLE, |+ ITCSA350-LF2CL. |+ 316L SSFG, + CR-BMO BODY:
CAT  NORMAL Raised Face Nominal SMLS 1,B16.5 SPIRAL WOUND A30-LTM, W/2 |=========z=====
NPS 05- 24 (4.8mm LOW STRESS. HVY HEXNUTS. |+ ITCSA350-LF2CL.
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing |Allow  [pijpe Fittings Flanges Gaskets Bolts Valves
SERV: 18.768 kglem?2 @ -45 Deg C Minimum) (1/87) THIC316L CRMOAI94TME 1
(FG)  FUELGAS 893 kglcm? @ 340 Deg C SS INNER RING, WSHRS, LOW |+ ITCSA352-LCB
(F)  PROCESSFLUID 316L S5 OUTER ALLOY PCC-1-4,
F s
(SPW) SOUR PROCESS P R T@____
+ API602 TRIM12
+ 316 SSBALL/STEM,
METAL ST
» API623 TRIM12
« API600 TRIM12
+ API594 TRIM10
1CB1B11  |DES  ASMEB31.3-2014 B165/47 MG 1.1 - CL150 Class 150 1 5mm « CSA106-B,SMLS |+ CSA234&WFBN, |-CSATDSN, B165 |+ 304 SSFG,SPIRAL |- CR-MO A193-B7, W/ | BODY
CAT  NORMAL Raised Face Nominal SMLS WOUND, 3 2mm 2 HVY HEX NUTS | ===========
NPS 05-24 (1.2mm (1/8") THK. 304 CSA1M-2H.2 |+ CSAI05N
SERV- 19.992 kglem2 @ -29 Deg C Minimum) SSINNER rgne‘c S WSHRS,LOW |+ CSA216-WCB
(MEA)  AMINE (OR DEA) 8.74 kgiem2 @ 345 Deg C OUTERRIN ALLOY PCC-1-4, .
(P)  PROCESSFLUID %‘E E&* RaL e Iﬂnﬁx:_—_
» API602 TRIM12
« API623 TRIM12
« API594 TRIM10
+ AP 600 TRIM12
1CB1B55 |DES:  ASMEB31.3-2014 B165/47 MG 1.1-CL150 Class 150 1.5mm - CSA106-BSMLS |- CSA234WPBN, |-CSA105N,B165 |+ 304 SSFG SPIRAL |- CRMOA193-87, W/ |BODY
CAT:  NORMAL Raised Face Mominal SMLS WOUND, 3 2mm 2 HVY HEX NUTS | ==============
NPS 05-12 {1.2mm (1/8”) THK. 304 CSA194-2H 2 |+ CSA216WCB
SERV: 19,992 kglem2 @ -29 Deg C Minirnum) SSINNER RING,CIS ~ WSHRS,LOW
CAT) CATALYST 8.74 kglcm2 @ 345 Deg C OUTERRING ALLOY PCC-14, | TRIM(S)
(CAT) OkIm2 @345 Deg MECH GALY B595| ===—========
« 316 SSBALL/STEM,
RTFE ST
1CB1S01  [DES:  ASMEB31.3-2014 B165/47 MG 1.1-CL150 Class 150 1.5mm » CSA106-B.SMLS [+ CSA105N -CS A105N, B165 |+ 304 SSFG,SPIRAL | - CRMO A193-B7, W/ | BODY:
CAT-  NORMAL Raised Face Morminal + CSAPISL-B-PSL2, |« CSA23-WPB -CS A105N, BI6.47A|  WOUND, 3.2mm 2 HVY HEX NUTS | ==========
NPS 05 - 42 {1.2mm SAW M, SMLS (1/8") THK, 304 CSA194-2H. 2 |« CSA105N
SERV: 19,992 kglcm2 @ -29 Deg C Minimum) | * CSAB7T1-CCEOCL. |« CSA234-WPBWH, SSINNER RING,C|S ~ WSHRS, LOW + C5A216-WCB
(AV)  VENT 8.74 kgicm2 @ 345 Deg C 22, EFW, DBLBTT| WLD, 100% X-RAY OUTERRING ALLOY PCC-14,
o STRT SM,100% |+ [TCSA420- MECH GALV B595) TRIM(S):
(BDW) CALCULATED WALL X-RAY WPLGEW, WLD, CL50 sl e
BLOWDOWN WATER (CH) . 100%X-RAY « API 60?2 TRIMB
(FG)  FUELGAS NPS 48- 48 + 316 SSBALL/STEM,
(FO)  FUELOIL See PMC for P-T Limits % METALST
(HSN) HIGH SECURITY s irin
NITROGEM (OW) OILY « API 600 TRIM8
WATER = MFR STDTRIM
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Class Design Code / P-T Limits Flange Class /| |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing |Allow  |pjpe Fittings Flanges Gaskets Bolts Valves
3] PROCESSFLUID
(PA)  PLANTAIR
(PN)  PURGENITROGEN
(PW)  PROCESSWATER
(VF)  FLARE
(VFL) VENT FLARE LIQUID
1CB1S02  |DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL150 Class 150 1.5mm + CSA106-BSMLS |+ CSA105N +CS A105N, B165 |+ 304 SSFG SPIRAL | « CR-MO A193-B7, W/ | BODY
CAT:  ELEVATEDTEMPERATURE Raised Face Norminal + CSAPISL-BPSL2, |» CSA234WPB - CS A105N, B16.47A WOUND, 3.2mm 2 HVY HEX NUTS | =============
NPS 05 - 42 (1.2mm SAW N, SMLS (18" THK 304 CSA194-2H.2 |+ CSAID5N
SERV 19.992 kglem2 @ -29 Deg C Minimum) | * csunﬁg;# %%L%LT'T wfg ?ﬁgf'm” ?JSJ%%NRERRIN%NG'CS KVLSL%%%{':%% e
, EFW, . 100% X 14,
(AV)  VENTATMOSPHERE 681 iz @ 25 Dep & STRTSM,100% |4 rCSA420- MECH GALV B635{ TRIM(S)
P PROCESS X.RAY WPLEW WLD CLEQ o S
CALCULATED WALL P :
FLUID(PN) PURGE el it e 100%X-RAY « API 602 TRIMB
NPS 46-78 + 316 SSBALL/STEM,
See PMC for P-T Limits METAL ST
« API 623 TRIM8
+ API 594 TRIM1
« API 600 TRIMS
« MFR STDTRIM
1CB2B11  |DES:  ASMEB31.3-2014 B165/47 MG 11-CL150 Class 150 3.0mm « CSA106-BSMLS |- CSA234- N, | -CSA105M, B165 |- 304 SSFG SPIRAL [+ CRMO A193-B7, W/ | BODY:
CAT.  NORMAL Raised Face Norminal SMLS WOUND, 3.2mm 2 HVY HEX NUTS | ===========
NPS 05- 24 (2.4mm (1/87) THK, 304 CSA1942H. 2 |+ CSA105N
SERV 19.992 kglem2 @ -29 Deg C Minirmum) SSINNER RING,CIS  WSHRS,LOW |+ CSA216-WCB
8.74 kglem2 @ 345 Deg C OUTERRING ALLOY PCC-14,
(MDY MMIHE DA MECH GALY B695{ TRIM( S}
(AV)  VENT CL5D i =
ATMOSPHERE (HFL) HP + API 602 TRIM12
e gt
(VF) ELARE « AP| 600 TRIM12
1CB2813  |DES:  ASMEB313-2014 B165/47MG 11 - CL150 Class 150 3.0mm « CSA106-BSMLS |+ CSAZ34- N, | -CSAI05N B165 |+ ALLOY400-FG, - CR-MO A193-87, W/ | BODY:
CAT  NORMAL Raised Face Norrinal SMLS SPIRAL WOUND 2 HVY HEX NUTS | ===ss=========
NPS 05 - 24 (2.4mm LOW STRESS. CSA1942H,2 |+ CSA105N
SERV: 19,992 kglem2 @ -29 Deg C Minirmum) (1/8") THK ALLO WSHRS, Low |+ CSA216-WCB
8.74 kglem2 @ 345 Deg C 400 INNER RING, ALLOY PCC-14,
fgv) VENTATMOSPHERE CSOUTER RING MECH GALV B695| TRIM(S)
(B) CAUSTIC CL50 ===z
(CSD) CAUSTIC « APIB02 TRIM11
- API 623 TRIM11
« APIGOOTRIM11
+ API 594 TRIM9
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
1CB2820 |DES:  ASMEB313-2014 B16.547 MG 1.1 - CL150 Class 150 Raised | 3.0mm « C A106-B, SMLS [+ CSA234-WPB +CS A105N, B165 |+ 304 SSFG, SPIRAL [+ CR-MO A193-87 W/ | BODY-
CAT  NORMAL Face Nominal S N, SMLS WOUND, 3.2mm 2 HVY HEX NUTS | ==—==========
NPS 05- 24 (2 4mm (1/8")THK 304SS|  CSA1942H.2 |- CSA105N
SERV: 19.992 kglem? @ -29 Deg C Minimum) INNERRING.C [ WSHRS, LOW « CSA216-WCB
874 m2 @ 345 c OUTERRING ALLOY PCC-14,
(AMD)  AMINE DRAIN hgem? @ 345 Deg PTFE GOATED | TR}
+ API602 TRIM12
= API623 TRIM12
« API 534 TRIM10
« API600 TRIM12
1CB2821  |DES  ASMEB313-2014 816547 MG 11 - CL150 Class 150 3.0mm « C A106B, SMLS |+ CSA234-WPBN, | -CSA105N, B165 [+ ALLOY400-FG, - CR-MO A193-B7. W/ | BODY-
CAT  NORMAL Raised Face Nominal SMLS SPRRAL WOUND 2 HVY HEX NUTS, | ===—===—==—==
NPS 05- 24 (2.4mm LOW STRESS. CSAI94-2H 2 |« CSAI0SN
SERV 19.992 kglcm? @ -29 Deg C Minimum) (18" ) THKALLO ¥ WSHRS_LOW + CSA216-WCB
8.74 ka/em2 @ 345 Deg C 400 INNER RING, ALLOY PCC-14,
(CSD)  CAUSTIC DRAIN CS OUTER RING PTFE COATED | TRIM{S):
- API 602 TRIM1
« API623 TRIM11
+ API600 TRIM11
+ API 594 TRIMS
1CB2822 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 3.0mm + C A1068, SMLS [+ CSAZ34WPBN, |[-CSA105N, B165 [« 316L SSFG, + CR1GMO BODY.
CAT:  NORMAL Raised Face Nominal SMLS SPIRAL WOUND A193-BTM W/ 2 |===============
NPS 05 - 24 {2 4mm LOW STRESS. HVY HEXNUTS. |+ CSA105M
SERV- 19.992 kglem2 @ -29 Deg C Minimum) {1/8") THK.316L A194-2HM, 2 + C5A216-WCB
AMD) AMINE DRAIN 874 kglcm2 @ 345 Deg C SS INNER RING, WSHRS, LOW
ED ) 316L SS OUTER ALLOY PCC-1-4, | TRIM(S):
). HYDRICARRON RING PTFE COATED | =mmmm—mmemeeee
DRAIN (CLOSED S A
PO AL « APIRN? TRIM12
+ API 623 TRIM12
« API 594 TRIM10
« API 600 TRIM12
1CB2B41  [DES:  ASMEB31.3-2014 B16.5/47 MG 1.1- CL150 Class 150 3.0mm » CSAI06-BSMLS |+ CSAZM-WPBN, [ +CSA108M, B165 | 316LSSFG, + CRABMO BODY:
CAT:  NORMAL Raised Face Nominal + CSAPISL-BPSLZ, | smLs - CS A105M, B16.47A SPIRAL WOUND AMIIBIMWI2 |==—==—=—=
NPS 05 - 42 (2 4mm SAW + CSA234-WPBWN LOW STRESS. HVY HEXNUTS. |« CSA105M
SERV 19.992 kglem2 @ -29 Deg C Minimumn) |+ CS A671-CCBOCL. | WLD, 100% X-RAY (1/8") THK.316L A194-2HM, 2 » CSA216-WCB
(D) HYDROCARBON 874 kylem2 @ 345 Deg C 22, EFW, DBLBTT| . [TCSA420-WPLGW, SS INNER RING, WSHRS, LOW
DRAIN (CLOSED STRT SM,100% | WLD, 100%X-RAY 316L SS OUTER ALLOY PCC-1-4, | TRIM(S)
DRAIN) CALCULATED WALL X-RAY RING PTFE COATED  |=s======e======
(FG)  FUELGAS meememceeoe o « API 602 TRIM12
Ve e NPS 48 - 48 + 316 SSBALL/STEM.
(PW)  PROCESSWATER See PMC for P-T Limits METAL ST
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lass Design Code / P-T Limits Flange Class/ |Corr Materials
evision | Fluid Serv Cat/ Service(s) [(Range: Min/ Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
(SPW) SOUR PROCESS * APTEZI TRIMTZ
S ANt} - AP 00 TR 2
(VFL) VENT FLARE LIQUID - MFR STDTRIM
(HSL) HEAVY SLOP OIL
(LSL) LIGHT SLOP OIL
(AF)  ACID GASFLARE
1CB2B42  |DES.  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 3.0mm - CSAID6-BSMLS |- CSAZ34WPBN, | -CSA105N, B165 [- 316LS5FG, + CR-15MO BODY
CAT:  ELEVATEDTEMPERATURE Raised Face Norminal + CSAPISL-BPSL2, | sMLS - CS A105N, B16.4TA SPIRAL WOUND A193-BTM, W/2 |==s============
NPS 05 - 42 (2.4mm SAW + CSA234-WPBWN. LOW STRESS. HVY HEXNUTS. |+ CSA105N
SERV: 19.992 kglem? @ -29 Deg C Minimum) | = ©S A671-CCB0CL. | WLD, 100% X-RAY (1/8") THK, 316L A194-2HM, 2 + C5A216-WCB
(FG) FUEL GAS 561 kglem2 @ 425 Deg C 22, EFW, DBLBTT] - [TCSA420-WPLEW, SS INNER RING, WSHRS, LOW
e STRT SM,100% | WLD, 100%X-RAY 6L S8 OUTER ALLOY PCC-1-4, | TRIM({Sk
(HFL) CALCULATED WALL X-RAY RING PTFE COATED  |—emecmoeee
(VF) FLARE ——mmmmmmm———mmeee « APIBDZ TRIM12
(VFL) VENT FLARE LIQUID NPS 48- 120 + 316 SSBALUSTEM,
See PMC for P-T Limits METALST
+ API623 TRIM12
+ API 584 TRIM10
« API600 TRIM12
+ MFR STDTRIM
1CB2B45 [DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL150 Class 150 3.0mm + CSAI06-BSMLS |- csaous- N, +CS A105N, B165 |+ 316L SS-FG, + CR-1EMO BODY:
CAT:  NORMAL Raised Face Norinal SMLS SPIRAL WOUND AMBBIMW 2 | ===
NPS 05 - 24 (2.4mm LOW STRESS, HVY HEXNUTS, |+ CSA105H
SERV- 19.992 kglcm2 @ -29 Deg G Minimum) (1/8") THK, 316L A194-2HM, 2
8.74 kglem2 @ 345 Deg C SSINNER RING, WSHRS, LOW
oy CHEME S 316L SS OUTER ALLOY PCC-1-4,
(HH)  HE ELARE (MEA) RING PTFE COATED
AMINE (ORDEA) i
=) PROCESSFLUID . 31:érs§t%¥srem.
oy, BEEE + API623 TRIM12
« API 600 TRIM12
« API 594 TRIM10
1CB2501 |DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL150 Class 150 3.0mm + CSAI06-BSMLS [+ CSA105N - CS A105N, B165 |» 304 SS-FG,SPIRAL |+ CR-MOA193-B7, W/ | BODY:
CAT.  NORMAL Raised Face Mominal + CSAPISL-BPSL2, | CSAZI4WPE + CS A105N, BI6ATA WOUND, 3 2mm 2 HVY HEX NUTS | ============
NPS 05 - 42 {2.4mm SAW M, SMLS (1/8") THK, 304 CSA1942H.2 |+ CSAI05M
SERV- 19.992 knlem?2 @ -29 Deg C Minimum) | * CS A671-CCE60CL. |« CSAZ234-WPBWN, SSINNER RING,CIE ~ WSHRS, LOW + CSAZ16'WCB
874 kglem2 @ 345 Deg C 22, EFW, DBLBTT| WLD, 100% X-RAY OUTERRING ALLOY PCC-14,
(&) VENF STRTSM,100% |+ TCSA420- :
ATMOSPHERE (BDW) : . MECH GALV B635| TRIM(S):
CALCULATED WALL XRAY WPLEW, WLD, CLS50 B e
BLOWDOWN WATER (CH) mmmmmmtmmmmmemon 100%X-RAY - API 602 TRIM12

PT Kilang Pertamina Internasional (PT KPI) Confidential
© 2021 PT KPI. Contains information confidential and/or proprietary to PT KPI and its affiliated companies that is not to be used, disclosed, or reproduced in any form by any non- PT
KPI party without PT KPI’s prior written permission.All rights reserved.




Dokumen sesuai dengan aslinya, dicetak pada tanggal 11/06/2026 17:16:22 oleh

A}
lﬂ’ PERTAMINA

Engineering Technical
Standards & Practices

SUBHOLDING
REFINING & PETROCHEMICAL

Doc. No.
RP-ETS-PIP-GS-0011-00-2021

GENERAL SPECIFICATION
MATERIAL SELECTION FOR PIPING SYSTEM

Page No.: 32 /63

(HOC) HOT CONDENSATE
(LC) LOW PRESSURE
STEAM

See PMC for P-T Limits
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Class Design Code / P-T Limits Filange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
D) HYDROCARBON NPS 66 - 78 316 SSBALLSTEM, |
DRAIN (CLOSED T Limi METALST
DRAIN) See PMC for P-T Limits « API623 TRIM12
(FG)  FUELGAS « API 600 TRIM12
(FGP) FUEL GASPILOT i & dlic
(0. RN « API 600 TRIMS
{(OWs) OILY WATER SEWER
= PROCESSFLUID
(PCS) POTENTIALLY
CONTAMINATED
(PW)  PROCESSWATER
(SS)  CLEANWATERSEWER
(VF)  FLARE
(WW)  WASTEWATER
(HSL) HEAVY SLOP OIL
(LSL) LIGHT SLOP OIL
1CB2502 |DES:  ASMEB31.3-2014 B165/47 MG 11 - CL150 Class 150 3.0mm + CSAID6-B,SMLS |+ CSA10SM -CS A105N, B165 |+ 304SSFGSPIRAL |- CRMOA193-B7, W/ |BODY.
CAT:  ELEVATEDTEMPERATURE Raised Face Nominal + CSAPISL-B-PSL2, |« CSA234-WPB + C A105N, SP-44 WOUND, 3.2mm 2 HVY HEX NUTS | ============
NPS 05 -42 (2. 4mm SAN N, SMLS = 5 A105M, B16.4T7A (1/8") THK, 304 g CS A194-2H, 2 » CSA105M
SERV 19.992 kg/cm2 @ -29 Deg C Minimum) |+ CS AB71-CCBOCL |« CSA234-WPBWN, SSINNER RING,C|E  WSHRS,LOW + CSA216-WCB
561 kglcm2 @ 425 Deg C 22, EFW, DBLBTT| WLD, 100% X-RAY OUTERRING ALLOY PCC-14,
(AV)  VENTATMOSRHERE STRTSM,100% |« ITCSA420- MECH GALV B635| TRIM(S).
(B)  HYDROGARBON CALCULATEDWALL X-RAY WPLGW, WLD, cL50 o N
DRAIN [CLOSED Bebmpbvirnlimyn ek 100%X-RAY e ————
DRAIN) + APIB02 TRIM1
AT i £ NPS 48 - 54 + 316 SSRAI | /STFM
(P) PROCESSFLUID See PMC for P-T Limits METAL ST
(VE)  ELARE + API623 TRIM12
« API594 TRIM10
(VFL) VENT FLARE LIQUID + API 600 TRIM12
+ MFR STOTRIM
1CB2507 DES: ASMEB31.3-2014 B16.65/47 MG 1.1 - CL150 Class 150 3 0mm = CS A106-B, SMLS « CSAN06N = CS A105N, B16.5 = 304 S5-FG,SPIRAL |- CR-MO A193-B7, W/ | BODY:
CAT.  ELEVATEDTEMPERATURE Raised Face Mominal + CSAPISL-BPSL2, |+ CSA234-WPB + CS A105N, BI6.ATA WOUND, 3.2mm 2 HVY HEX NUTS | ========m=m===
NPS 05 - 42 (2.4mm C::z"ﬁ ey Né;ghlga s (1/8") THK. 304 CSAI942H 2 |- COAIOEN,
SERV- 19.992 kg/cm2 @ -29 Deg G Minimum) | * = ' - : SSINNER RING,CI5 ~ WSHRS,LOW -
(AV)  VENT 561 kgiem? @ 425 Deg C 22, EFW, DELBTT| WLD, 100% X-RAY OUTERRING ALLOY PCC-1-4,
ATMOSPHERE (BOW STRTSM.100% |« ITCSA420- MECH GALY BG35| TRIM(S)
(BOW) CALCULATED WALL X-RAY WPLEW, WLD, cL50 e
BLOWDOWN WATER (BFW) S g 100%X-RAY API 602 TRIM12
(COC) COLD CONDENSATE NPS 48 - 54 API623 TRIM12

AP 600 TRIM12

.
.

» API5%4 TRIM10
.

* MFR STDTRIM
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Class Design Code / P-T Limits Flange Class / | Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
TLC) LOWLOW PRESSURE
CONDENSATE
(LLS) LOW LOW PRESSURE
(LS)  LOW PRESSURESTEAM
(MS)  MEDIUM PRESSURESTEAM,
1CB4B13  |DES.  ASMEB313-2014 B16.5/47 MG 1.1 - CL150 Class 150 6.0mm « CSAI06-BSMLS [+ CSAZ34- N, +CS A105N, B165 |+ ALLOY400-FG, - CR-MO A193-B7, W/ | BODY
CAT:  NORMAL Raised Face Mominal SMLS SPIRAL WOUND 2 HVY HEX NUTS | ==============
NPS 0.5 - 24 {4.8mm LOW STRESS, CSA194-2H,2 |+ CSAI05M
SERV- 19.992 kglem2 @ -29 Deg C Mirimum) (18") THKALLO ¢ WSHRS,LOW + CSA216-WCB
MO 8.74 kg/lcm2 @ 345 Deg C 400 INNER RING, ALLOY PCC-1-4,
1My NERTAIMOSHHERE CSOUTER RING MECH GALV B&95| TRIM[S):
(B) CAUSTIC CLED A
(P) PROGESSFLUID + API 602 TRIM11
(PA)  PLANTAIR « API 623 TRIM11
« API 600 TRIM11
« API 594 TRIMZ
1CB4BAT  |DES  ASMEB313-2014 B16.5/47 MG 1.1 - CL150 Class 150 6 0mm « CSAI06-BSMLS |+ CSAZ34-WPBN, | -CS A105N, B165 [« 316LSSFG, + CRABMO BODY:
CAT:  NORMAL Raised Face Mominal + CSA87T1-CCBOCL. | sm.S +CS A105N, B16.47A SPIRAL WOUND AT193-BTM W/ 2 |=============
NPS 05 - 36 (4 Brom 22, EFW, DBLBTT. [TCS A420-WPLEW. LOW STRESS. HVY HEXNUTS, |« CSA105M
SERV- 19.992 kglem?2 @ -29 Deg C Minimum) STRT SM, WLD, 100% X-RAY (1/8") THK, 316L A194-2HM, 2 » CSAZ16-
874 kgicm2 @ 345 Deg C 100% X-RAY SSINNER RING, WSHRS, LOW
{E’G) ggﬁgﬁ&um 316L SS OUTER ALLOY PCC-1-4, | TRIM(S)
(P RING PTFE COATED = |===============
(SPW) SOUR PROCESS « API 602 TRIM12
(VF)  FLARE « 316 SSBALLISTEM,
METAL ST
« API 623 TRIM12
« API 594 TRIM1D
« API 600 TRIM12
1CB4B42  |DES.  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 6.0mm + C A106:B, SMLS [+ CSA234-WPBN, +CS A105N, B165 |« 316L SS-FG, + CR-15MO BODY:
CAT.  ELEVATEDTEMPERATURE Raised Face MNominal SMLS SPIRAL WOUND MOIBIMWI 2 |=e=—=—=—ms=
NPS 05 - 24 14.Bmm LOW STRESS HVY HEXNUTS. | = CSA105N
SERV- 19.992 kglem2 @ -29 Deg C Minimum) (1/8") THK, 316L A194-2HM, 2 « C5A216-WCB
PR . 561 kglem2 @ 425 Deg C SSINMER RING, WSHRS, LOW
(P GCESSFRLED 316L SSOUTER ALLOY PCC-1-4, | TRIMYS):
RING COATED i inier

= API 602 TRIMA2

« 316 SSBALL/STEM,
METAL ST

= APl 623 TRIM12

« APl 600 TRIM1Z

= API 594 TRIM1O
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E:BS Design Code / P-T Limits Flange Class/ |Corr Materials
vision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
1CB4B43  |DES  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 6.0mm + CSAI06-BSMLS |+ CSA234-WPBN, - CS AT05N, B165 |+ 316L SSFG, + CR-1GMO
CAT:  NORMAL Raised Face Mominal « CSABT1-CCB0CL. | swmLs + CS A105N, B16.47A SPIRAL WOUND A193-B7M, W/ 2
NPS 05 - 42 (4.8mm 22, EFW, DBLBTT|. ITCS A420-WPLEW, LOW STRESS, HVY HEXMUTS, |+ CSA105M
SERV: 19.992 kg/lem2 @ -29 Deg C Minimum) STRT SM, WLD, 100% X-RAY (1/87) THIC316L A194-2HM, 2 + CSA216-WCB
(FG)  FUELGAS 874 kglcm2 @ 345 Deg C 100% X-RAY SSINNER RING, WSHRS, LOW
(?)  PROCESS ol IRl o S
FLUID(PN) PURGE GAGramwe . « APIE02 TRIM1Z
(PW)  PROCESSWATER NPS 46- 72 + 316 SsﬂlffSTEM.
See PMC for P-T Limits
o "Ff’[%';? o « APIB23 TRIM12
« API594 TRIM10
+ API600 TRIM12
+ MFR STDTRIM
1CB4B44 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 6.0mm + C A1068, SMLS |+ CSA23-WPBN, +CS A105N, B165 |+ 316L SSFG, + CR-15MO BODY
CAT-  ELEVATEDTEMPERATURE Raised Face Mominal SMLS SPIRAL WOUND AMIIBIM W 2 | ===
NPS05-24 {4 8mm LOW STRESS. HWY HEXNUTS. | = CSA105H
SERV: ;%293 kg""fzr"l? %-5?9 Deg c Minimum) ggﬁ;gé%]&; msgl?nghfcin\r « CSA216-WCB
Iic . :
i FROCERSTUD AR i 316L SSOUTER ALLOY PCC-1-4. | TRIM(SY
RING COATED
= AP| 623 TRIM12
= API 594 TRIM10
« API 600 TRIM12
1CB4B45  [DES:  ASMEBH 32014 B165/47 MG 11- CL150 Class 150 6.0mm - C A106B, SMLS |- CSA234WPBN, -CS A105N, B165 |- 316L S5FG, + CR15MO BODY:
CAT  MORMAL Raised Face Norminal SMLS SPIRAL WOUND A193-B7M, W/ 2 | =—==——===—=====
NPS 05 - 24 (4.8mm LOW STRESS. HVY HEX NUTS,
SERV 19.992 kgicma %-29 Deg c Minimurm) (1/8") THK, 316L A194-2HM, 2 « CSA2E-WCB
8.74 kglcm2 @ 345 Deg 55 INNER RING, WSHRS, LOW
(MEA] AMINE (OR DEA) TRIM(S)
Py PROCESS FLUID 316L 55 OUTER ALLOY PCC-1-4, |TRIM(S):
( RING PTFE COATED |=—==——========
= API 602 TRIM12
= APl 623 TRIM12
« API 534 TRIM10
« API 600 TRIM12
1CB4B47 [DES ~ ASMEB31 32014 B165/47 MG 1.1 - CL150 Class 150 6.0mm « C A106-B, SMLS [+ CSA234-WPBN, - CS A105N, B165 |« 316L SS-FG. + CR-15MO BODY
CAT.  MORMAL Raised Face Nominal SMLS SPIRAL WOUND AT93-BIM W/ 2 | =—=——=—====
MPS 05 - 24 (4.8mm LOW STRESS, HVY HEXNUTS, |= CSA105N
SERV: 19992 kglem2 @ -29 Deg C Minimum) (1/8") THK, 316L A194-2HM, 2 + CSA216-WCB
(CH)  CHEMICALS 874 kg/lcm2 @ 345 Deg C 55 INNER RING, WSHRS, LOW
316L 55 OUTER ALLOY PCC-1-4, | TRIM(S)
(MEA)  AMINE (ORDEA) RING PFTIFECCATED |——————
(P) PROCESSFLUID « API 602 TRIM12
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Class Design Code / P-T Limits Flange Class / |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
T APTGZITRIMTZ |
+ API 504 TRIM10
« API 600 TRIM12
1CB4501  |[DES  ASMEB31.3-2014 B16.5/47 MG 1.1- CL150 Class 150 Raised 6.0mm + CSA106-BSWLS |+ CSA105N +CS AI05MN, B16.5 [+ 304 SSFG, SPIRAL |+ CR-MO A193-87, W/ | BODY:
CAT  MNORMAL Face Meminal + CSAPISL-B-PSLZ, |+ CSA234-WPB + CS A105N, B16.47A WOUND, 3 2mm 2 HVY HEX NUTS | =============
MPS 05 - 32 4 Bmm SAW N, SMLS (1!82 THK, 304 SS CSA194-2H, 2 « CSA105M
. 19.992 kgicm2 @ 29 Deg C inerumy) » CS AB71-CCBOCL. |+ CSA234-WPBW, INNERRING.C |5 WSHRS, LOW = CSA216WCB
SERV: 874 kgicm2 @ 345 Deg C 22, EFW, DBLBTT| WLD, 100% X-RAY OUTERRING ALLOY PCC-14,
P PROCESSFLUID STRT SM,100% | = ITCSA420- MECH GALY B695| TRIM(S)
X-RAY WPLEW, WLD, CL5D S e
100%X-RAY - API 602 TRIM12
+ API 623 TRIM12
« API 584 TRIM10
+ API 600 TRIM12
1CB9B5 DES,  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 Raised + CSAID6-B,SMLS |+ CSAZI4-WPB ~CSAIDGN, B165 |+ 316 SSFG, « CR-MO A193-B7, W/ [ BODY:
CAT  MORMAL Face » ITCSA333-6,3MLS | N, SMLS SPIRAL WOUND, 2 HVY HEX NUTS | ===============
NPS 05- 24 «+ [TCSAAZ20-WPLE, 3 2mm (1/8") THK CSA1942H.2 |+ CSA216-WCBE
SERV: 19992 kgicm2 %2‘3 ng c WIO INNER: RING, WSHRS, LOW
(CAT)  CATALYST B8.74 kglem2 @ 345 Deg 316L S5 OUTER ALLOY PCC-1-4, | TRIM{S)
RING MECH GALY B895| ==========m===e
CL50 + 316 SSBALL/STEM,
RTFEST
1CBYB5 DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 Raised + CSA106-BSMLS |« CSA234-WPB +CSAI05N,B165 |« 316L SSFG, + CR-MO A183-B7, W/
CAT ELEVATEDTEMPERATURE Face « ITCSA33365MLS | N SMLS SPIRAL WOUND, 2 HVY HEX NUTS,
NPS 05 - 12 + [TCSA420-WPLS, 3 2mm (1/8") THK CSA194-2H, 2
SERV 19.992 kglem2 ? -29 Deg c SMLS \3"';{5? I;JEIER thée. ﬂ%ﬁsp ég»h
561 kgicm2 @ 425 OUTE -1-4,
(CAT)  CATALYST o B e ey RING MECH GALV B69%
CL.50 + 316 SSBALUSTEM,
RTFE ST
1CB9BST  |DES  ASMEB31.3-2014 B165/47 MG 1.1- CL150 Class 150 Raised « CSA106-BSMLS |+ CSA234-WPB - CSA105M,B165 |+ 304 SSFG, SPIRAL [- CRMO A133-B7, W/ [BODY:
CAT MORMAL Face » ITCSA333-6,5MLS | N, SMLS WOUND, 3.2mm 2 HVY HEX NUTS | s==============
NPS 05- 12 « [TCSAA20-WPLE, (1/8") THK, 304 SS CSA1942H 2 |« CSA105M
19.997 koiem2 @ 29 Deg C SMLS INNER RING,C |8 WSHRS, LOW + CSA216-WCB
SERV. g OUTERRING ALLDY PCC-14,
(AV) VENT MECH GALV BE95| TRiM(S)
ATMOSPHERE (CAT) CL50 s=mmmmooos
CATALYST . ig gg }glm Ig
« API i1
c:} Lb;sgggggmmrz + API 504 TRIM12
( « API 600 TRIM16
FLUID (PN)  PURGE
1CJ3501 DES  ASMEB313.2014 B16.5/47 MG 1.9- CL150 Class 150 4.5mm + 1-1/4CR-12M0 |- 1-1/4 CR-1/2MO = 114 CR12MO |+ 316LSSFG, + CR-MO-V A193-816, | BODY:
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CAT: NORMAL Raised Face Morminal A3I5-P11, SMLS Al82-F11CL 2 Al82-F11CL 2 SPIRAL WOUND W2 HVY HEX ss=======s=====
NPS 05- 26 (3.6mm « 1-1/4 CR-1/2 MO MNA&T. B16.5 LOW STRESS. NUTS. CR-MO = 1-14 CR-1/2 MO
SERV: 20196 kglcm2 @ -29 Deg C Wi m) A234WP11CL 1, « 1-1/4 CR-12 MO (1/87) THK, 316L A194-7, 2WSHRS, A1B2-F11CL. 2
) PROCESSFLUID 561 kglem2 @ 425 Deg C SMLS A1B2-F11CL 2 S5 INNER RING, LOWALLOYPCC-§ MNET )
N&T. B16.47A 316L SSOUTER 1- = 1-1/4 CR-1/2 MO
RING A217-WC6
TRIM(S}):
« APIG02TRIMB
« 316 SSBALL/STEM,
METAL ST. WC
COATED BALL/ST
= AP1623 TRIME
= AP1594 TRIM1
« API 600 TRIMB
+ MFR STDTRIM
iLT1F35 DES ASMEB31.3-2014 B16.5/47 MG 1.1 - CL150 Class 150 1.5mm « C5AS3-BTYPEE, |« CSA234-WPBN, + C5 A105N, B16.5 = 316 55 A193-B8MA | BODY
CAT: NORMAL Raised Face Morminal ERW SMLS, PTFE LND, « CS A105. B16.5, CLIAAWZHVY |==————="=
MPS1-R 1 2mm F1545 PTFF | NN F1545 HFX NIiITS 31659 +» CSAMG-WCR
SERV: 19.992 kglem2 @ -29 Deg C Minimum) A194-BMA, 2 « G5 AZ16WCB, PFA
3 11.952 kglem2 (@ 260 Dag C WEHRS, FULLY LINED
(AD)  ACIDDRAIN
4 PRECIPITATION BODY
(CH)  CHEMIGALS HARDENING PCC-
(SA) SULFURIC 1- BTRIMIS):
« PFA ENCAPSS
RAIl ISTFM PTFF
ST
* PFALND
« PTFEBALL
+ PFA ENCAPSS
DISC/STEM
1NU2B35  [DES  ASMEB31.3-2014 B16 5/47 MG 3.17 - CL150 Class 150 3.0mm « ALLOY 20 + ALLOY 20B366 » ALLOY 20 « ALLOY20-PTFE, « CR-MO A193-B7, W/
CAT:  NORMAL Raised Face Nominal B729-N0B020ANN]| -WE20CE-S ANN., B462-NOS020ANM] SPIRAL WOUND 2 HVY HEX NUTS,
MPS05-8 (2. 4mm SMLS SMLS B16.5 LOW STRESS. CSA1M4-2H. 2 « ALLOY 20
SERV: 16218 kglcm2 @ -29Deg C Minimum) + ALLOY 20 * ALLOY 20B366 (187 THKALLO [ WSHRS, LOW A351-CNTM
(AD)  ACIDDRAIN 1327 kglcm?2 @ 120 Deg C B464-NOB020ANN -WP20CE-WX ANI., 20 INNER RING, CALLOY S PCC-1-
WLD, 100%X-RAY| WLD, 100% X- OUTERRING U PTFE TRIM(S)
(SA)  SULFURIC « ALLOY 20 COATED _____)_________
B474-NO8020 CL 1 « API 602 TRIMA3
ANM.. EFW_ DBL » API 623 TRIM13
BTT.STRT SM. « API 524 TRIM13
100% X-RAY
1SA1B05 [DES.  ASMEB31.3-2014 B16.5/47 MG 2.1-CL150 Class 150 1.5mm « 304/304L SS +304/304L SS AM03 |+ 304/304L SS « 304 SSFG,SPIRAL | - CR-MO A193-87, W/ [BODY:
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Class Design Code / P-T Limits Flange Class / |Corr Materials
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CAT.  MORMAL Raised Face Mominal A312-TPI04/304L, “WP304304L-5, A1B2-F304/304L, WOUND, 3. 2mm 2 HVY HEX NUTS | =—======
MNPS05-36 (1.2mm SMLS SMLS B16.5 (1/8") THK. 304 CS A194-2H. 2 « WRMAR 82
SERV: 19.38 kg.fcm2% -29Deg C IMlinimumj + 304/304L S5 « 304/304L S5 A403 304/304L S5 S5 INMER RING, WSHRS, LOW A182-FI16/F316L
(DMW) DEMINERALIZED 1305 kglem2 @ 218 Deg C AM2-TPI0AB0AL | -WP304304L-WX, A182-F304/304L, 304 SSOUTER ALLOYG  PCC-1- |- 316 SSA351-CFBM
WATER (LO) LUBEOIL EFW, DBL BTT, WLD, 100% X- B16.47A HN H MECH
STRT SM, 100% \d GALV B695 CL.50| TRiMiSy
X-RAY e D
» 316 SSBALL/STEM,
PEEK ST
» APIG02 TRIM12
« APIG23 TRIM12
= API 554 TRIM10
» MFR STDTRIM
= APIGD0 TRIM12
15A1501 DES: ASME B31.3-2014 B16.5/47 MG 2.1 - CL150 Class 150 1.5mm + 30473041 35 * 304/304L S8 +» 304/304L S5 * 304 35FG,SPIRAL | « CR-MO A193-B7, W/ | BODY
CAT: MORMAL Raised Face MNominal AJ12-TPI04304L, A182-F304/304L A1B2-F304/304L, WOUND. 3_2mm 2 HVY HEX NUTS | ————=—=====—
NPS 05 - 30 (1.2mm SMLS « AN BS AANT B16.5 (1/8") THK. 304 CSA1M-2H 2 « IMRARI 88
SERV 19.38 kglem2 @ -29 Deg C Ilinimum) « 304/304L 55 -WP304/304L-5, + 30473041 55 SS INMNER RING,C| WSHRS, LOW A182-F316/F316L
(AV) VENTATMOSPHERE 247 kglem2 @ 510 Deg C AM2-TPI0AS304L, SMLS ATB2-F3043040, QUTERRING r ALLOY PCC-1-4, |-316 55 A351-CFaMm
EFW, DBL BTT, |- 304/304L SS A403 B16.47A MECH GALV BB35
(P PROCESS STRT SM, 100% -WP304304L-WX, CL.50 TRIM(S):
FLUID (PN} PURGE X-RAY WLD, 100% X- P R
(VF)  FLARE « AP 602 TRIM12
= API 623 TRIM12
+ API 554 TRIM10
18A1525 DES:  ASMEB31.3-2014 B16.5/47 MG 2.1 - CL150 Class 150 1.5mm - 30473041 55 - 304/304L 55 - 304/304L 55 « 304 55-FG SPIRAL |- CR-MO A153-B7 W/ | BODY:
CAT.  MORMAL Raised Face Hominal A312-TPI04/304L, A182-F304/304L A182-F304/304L, WOUND, 3.2mm 2 HVY HEX NUTS, | —=———==—==
MPS 05 - 12 (1.2mm SMLS » CSAZI-WPBN, B16.5 (1/8") THK. 304 CSA194-2H,2 |- 316316L 55
SERV 19.38 kgicmi2 @ -29 Deg C Minimum) » CSAI06-B,SMLS SMLS = CS A105M, B16.5 SSINNER RING,.CIS ~ WSHRS, LOW A182-F316/F316L
{DPA) DRY PLANT AR 14.484 kg/cm2 @ 150 Deg C OUTERRING ALLOY PCC-14, |+ CSA216-WCB
() INSTRUMENT MECH GALV B695
. CL.50 TRIM(S)
« API 602 TRIM12
» 316 SSBALLSTEM,
PEEK ST
+ APl 623 TRIMS
= APIE00 TRIME
» AP 554 TRIM1
= MFR STDTRIM
15A9855 DES: ASME B31.3-2014 B16.6/47 MG 2.1 - CL150 Class 150 » 3043041 55 = 304/304L SS A403 = 304/304L 55 + 304 S5-FG, SPIRAL |~ CR-MO A193-B7 W/
CAT  MORMAL Raised Face AIZ-TPIM/304L, WP304/304L-5, A182-F3047304L, WOUND, 3.2mm 2 HVY HEX NUTS,
MPS NG - 24 SMI S SMI S R1R & MRS THK 304 85 A184.9H 7
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B e S T .
(CAT)  CATALYST ' MECH GALY BG95| ========cc=cc—
« 316 SSBALUSTEM,
RTFE ST
15C1S01  |DES.  ASME B313-2014 B16.5/47 MG 21 - CL150 Class 150 1.5mm « 304HSS + 304HSS + 304H S8 + 304H SSFG, - CR-MO A193-B7, W/ | BODY
CAT:  NORMAL Raised Face Nominal A312-TP304H, [ A182-F304H A182-F304HB16. b SPIRALWOLND, 2 HVY HEX NUTS | =============
NPS 05 - 24 (1.2mm SML - 304H SS M03 3.2mm (178" THK CSAI942H2 |+ 304HSS
SERV 19.38 kgicm2 @ -29 Deg C Minimum) A312-TP304H, AWP304H-S, SMLS 304H SS INNER WSHRS, LOW A182-F304H
®) PROCESSALUID 247 kglem2 @510 Deg C EFW DBL BTT|-304H SS A403 RING, 304 S§ ALLOY PCC-1-4, |- 304H SS A351-CF10
STRTSM 100% X  wP3ndHWx OUTER RING MECH GALV B85
100% X-RAY TRIMISE
+ API602 TRIM15
« API623 TRIM15
« 304 SS TRIMW/
FHF
1SDIB11  |DES  ASME B313-2014 B16.5/47 MG 22 - CL150 Class 150 1.5mm +316/316L 55 - 316/316L 55 A03 |+ 316/316L 55 « 316LSSFG, - CR-MO A193-B7, W/ | BODY:
CAT:  NORMAL Raised Face Nominal AIZTPIEBIEL, | -WP316316LS, AE-FHEFI6L, SPIRAL WOUND 2 HVY HEX NUTS | ss============
MPS 05 - 24 {1.2mm SMLS SMLS B165 LOW STRESS, CSA1942H.2 |- 316/316L S8
SERV 1938 kglem2 @ -29 Deg C Minimum) | - 316/316L SS - 316/316L SS A403 {1/8") THK, 316L WSHRS, LOW A182-F316F316L
(AMD)  AMINE DRAIN 247 kglem2 @ 510 Deg C AZTPHEB1EL | -WP316316L-WX, SS INNER RING, ALLOY PCC-1-4, |- 316 S5A351-CF8M
s EFW, DBLBTT, WLD, 100% X- 316L S5 OUTER MECH GALV B695
(MEA)  AMINE (OR DEA) STRT SM.100% RAY RING CL50 TRIMIS)
X-RAY e intereend
- API 602 TRIM12
- API623 TRIM12
« API594 TRIM10
1SDIB41  |DES:  ASME B313-2014 B16.5/47 MG 2.2 - CL150 Class 150 1.5mm - 316316L S5 - 316/316L S5 AM03 |- 316/316L S8 « 31BLSSFE, + CR-GMO BODY:
CAT.  NORMAL Raised Face Nominal AMZTPHMEBIEL, | -WP31B/316L-S, A1R-FHBFHEL, SPIRAL WOUND AMOIBIM WI2 |==s=========
MPS 05 - 24 (1.2mm SMLS SMLS B16.5 LOW STRESS, HVY HEXNUTS, |- 316/316L 58
SERV- 19.38 kgicm2 @ -29 Deg C Minimum) | - 3167316L SS - 316/316L SS A403 (1/8") THK, 316L A194-2HM, 2 A182-F316/F316L
(FG)  FUELGAS 247 kglem2 @ 510 Deg C AZTPIIGE1EL, | -WP316316L-WX, SS INNER RING, WSHRS, LOW |- 316 53 A351-CFaM
EFW, DBLBTT, WLD. 100% X- 316L SSOUTER ALLOY PCC-1-4,
STRT SM. 100% RING COATED TRIMIS)
X-RAY S
+ 316 SSBALL/STEM,
METAL ST
+ API602 TRIM12
+ API623 TRIM12
« API594 TRIM10
1SD1S01  |DES:  ASMEB31.3-2014 B16.5/47 MG 22 - CL150 Class 150 1.5mm -316316L S - 316/316L SS - 316/316L 55 « 316LSSFG, - CR-MO A183-B7, W/ | BODY:
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CAT.  NORMAL Raised Face Nominal AJ1ZTP316RIEL, A182-F316/F316L A1E2-F316/F316L, SPIRAL WOUND 2 HVY HEX NUTS | —=—c=—==—==
NPS 05 -24 {1.2mm SMLS + 316/316L S5 AS03 B165 LOW STRESS. CSAI94-2H 2 |-316/316L S8
SERV: 19.38 kg/em2 @ -29 Deg C Minimum) | +316/316L 88 JWP316/316L-S, (1/8") THK 316L WSHRS, LOW A182-FI6FI16L
(CD)  CHEMIGAL 247 kglem2 @510 Deg C A2TPIEA16L, SMLS S5 NMER RING, ALLOY PCC-1-4, |+ 316 SS A351-CF8M
DRAIN (G EFW, DBLBTT, |- 316/316L SS A402 316L S5 OUTER MECH GALV B&95)
(©H STRT SM,100% WPABR1EL-WX, RING 50 TRIM(S):
CHEMICALS XRAY WD 100% X- Te—————
(P} PROCESSFLUID + 316 SSBALL/STEM,
PEEKST
« AP 602 TRIM12
+ API623 TRIM12
« AP} 5S4 TRIM1OD
18D1835 |DES:  ASMEB31.3-2014 B16.5/47 MG 3.17 - CL150 Class 150 1.5mm - 316/316L S5 - 3116/316L S8 - 316316L 58 + ALLOY20-PTFE, - CR-MO A193-B7, W/ | BODY
CAT:  NORMAL Raised Face Nairinal A312-TP316316L, A182-F316/F316L A1E-FIE/F316L, SPIRAL WOUND 2 HVY HEX NUTS | =======—=—====
NPS05-36 (1.2mm SM.S - 316/316L SS A403 B165 LOW STRESS. CSA1942H 2 |+ ALLOY20
SERV: 16.218 kglem2 @ -20 Deg © Minimum) | +316/316L 53 WPMEA1EL-S, | -316/16L 85 (18" THK ALLO ¥ WSHRS,LOW A351-CN7M
(ACV) ACID VENT (AD) 1327 kglem2 @ 120 Deg C AS2-TPIHBEA6L, SMLS A1E2-FIBF316L, 20 INNER RING,CALLOY S PCC-1-
ACIDDRAIN EFW, DBLBTT, |- 316/316L S5 A403 B16.47A OUTERRING  |,MECH TRIM(S)
STRT SM,100% WP316/316L-WX, + ALLOY20 GALY B855 CL 50 | mm=msmt ez ee
(AF)  ACIDGAS XRAY WLD, 100% X- CORE-PTFE, )
P PROCESSFLUID GROOVED METAL BALL/STEM,
(SA)  SULFURICACID g;f%fggm g F!.lqg% I%L i
mm L]
(WAD) WEAK ACID (1/8") THK ALLOY
RING = API623 TRIM13
« API 594 TRIM13
3CA2B41  |DES  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL300 Class 300 3.0mm + [TCSA3BESMLS [+ MCSA4200WPLE, |+ ITCSA3GO-LF2CL [+ 316L35FG, + CR1BMO BODY:
CAT:  MORMAL Raised Face Morminal SMLS 1,B165 SPIRAL WOUND ABROLIM W2 |=====—=====
NPS05-24 (2 4mm LOW STRESS. HVY HEXHNUTS, |« ITCS A350-LF2CL.
SERV: 4896 kglern2 @ 45 Deg C Winimurm) 1/8") THK, 316L CRMOAIZ4TM T 1
ey PROCESSFLUID 376 kglem? @ 340 Deg C INNER RING, WSHRS, LOW | = ITCSAI521CB
316L 55 OUTER ALLOY PCC-1-4,
(SPW) SOUR PROCESS RING PTFE COATED | TRIM(S):
WATER (VF) FLARE i sl S
(WFL) VENT FLARE LIQUID = API 602 TRIM12
« 316 SSBALL/STEM,
METAL ST
« API 623 TRIM12
« API 600 TRIM12
= API 594 TRIM10
ICA2S01  |DES  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL300 Class 300 3.0mm + ITCSA3T-ESMLS |+ MCSAISOLF2CL | ITCSA3S0-LF2CL |+ 304 SSFG SPIRAL | - CR-MO A320-L7, W/
CAT  NORMAL Raised Face Mosninal + CS ABT1-CCE0 CL. 1 1.B165 WOUND, 3. 2rmen 2 HVY HEX g e
NPS05-24 (2. 4mm 22, EFW, DBLBTT|. mra adonwpt & « ITCSAISO-LF2CL 118" THIC 304 NUTS. CRMO |« ITCSA350-LF2CL
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SERV- 48 56 kglem? @ 45 Deg C Minimurm) STRT SM, SMLS 1,B16.47A SSINNER RING,C|E  WSHRS, LOW 1
376 kgicm2 @ 340 Deg C 100% X-RAY « [TCSA420- OUTERRING ALLOY PCC-14, |+ ITCS5A352.1CB
(). PROCESS FLUD WPLEW, WLD MECH GALV B&95|
(PW) PROCESS WATER 100%X-RAY | CL 50 )
(VF)  FLARE ol ' U S
NPS 30- 48 = API 602 TRIM12
See PMC for P-T Limits + 316 SSBALL/STEM,
METAL ST
« API623 TRIM12
« API 534 TRIM10
« APIG00 TRIM12
« MFR STDTRIM
3CA4B13 DES:  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL300 Class 300 6.0mm + [TCSAJI-6SMLS |« [TCSA420-WPLG, = [TC A350-LF2 CL |+ ALLOY400-FG, « CR-MO A320-L7, W/ | BODY:
CAT NORMAL Raised Face Nominal SMLS 1. B165 SPIRAL WOUND, 2 HVY HEX NUTS | =——=—====
NPS 05 - 24 (4.8mm 3.2mm (1/87) THK CR-MO A194-7.2 |+ ITCS A380-LF2CL
SERV: 48 96 kglemZ @ 45Deg C Minimum) ALLOY 400 INNER) WSHRS, LOW 1
B)  CAUSTIC 376 kglem2 @ 340Deg C RING, CSOUTER|  ALLOYPCC-14, |+ ITCSA382108
(B) RING MECH GALV 8595
(P) PROCESSFLUID CLS0 TRIM(S):
(VF)  FLARE ) e s
« API 602 TRIM11
» ALLOY 400
BALL/STEM.
ST
» APl 623 TRIM11
» API 554 TRIM9
« API 600 TRIM11
» MFR STDTRIM
3ICA4B41 DES:  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL300 Class 300 6.0mm + [TCSA3T-6SMLS |« [TCSA420-WFLE, » ITC A350-LF2 CL |+ 316L SS-FG, » CR-15MO BODY:
CAT  MORMAL Raised Face MNominal + CSABT1-CCB0CL. | SMLS 1, B16.5 SPIRAL WOUND AJ20-LTM, W/ 2 |===mmmmcemceeae
NPS 05-24 (4.8mm 22, EFW, DBLBTT|- ITCS A420-WPL6W, |+ ITCS A350-LF2 o LOW STRESS, HVY HEXNUTS. |+ ITCSA350-LF2CL.
SERV- 48.96 kg/cm2 @ -45 Deg C Minimum) STRT SM. WLD, 100% X-RAY 1, B16.47A (18") THK, 316L CR-MO A194-7M, 1
P ’ PROCESSFLUID 376 kglcm2 @ 340 Deg C 100% X-RAY SSINNER RING, WSHRS, LOW « ITCSA352-LCB
346L 85 OUTER ALLOY PCC-1-4,
(SPW) SOUR PROCESS RING PTFE COATED | TRIM(S)
WATER (VF) FLARE ==ooezsoezzmmoo
(VFL) VENT FLARE LIGUID « API 602 TRIM12
» 316 S5BALL/STEM,
METAL ST
» API 623 TRIM12
= AP 594 TRIM10
» API 600 TRIM12
= MFR STOTRIM
ICA4B43 DES:  ASMEB31.3-2014 B16.5/47 MG 1.3 - CL300 Class 300 6.0mm + [TCSA3Z-6SMLS | » MCSA420-WPLE, + ITC A350-LF2 CL |+ 316L SSFG, * CR-15MO BODY:
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Class Design Code / P-T Limits Flange Class / |Corr Materials
Revision | Fluid Serv Cat/ Service(s) [(Range: Min/Max) Flange Facing |Allow [pjpe Fittings Flanges Gaskets Bolts Valves
CAT.  NORMAL Raised Face MNominal + CS ABTT-CCBOCL. | SWLS 1 _BIE5 SPIRAL WOUND AROLTM W 2 |=—=——=—=
NPS05-24 (4.8mm 22, EFW, DBLETT|- ITCS A20-WPLEW, |« ITCS AJ50-LF2 ¢ LOW STRESS. HVY HEXNUTS. |+ ITCSA350-LF2CL.
SERV: 48.96 kgicmZ @ 45Deg C Minimum) STRT SM, WLD, 100% X-RAY 1, B16.47A (1/8") THK, 316L CR-MO A194-7M.2} 1
(FG)  FUELGAS 376 kglem2 @ 340 Deg C 100% X-RAY SSINNER RING, WSHRS, LOW |+ ITCSA352.LCB
316L SS OUTER ALLOY PCC-1-4,
(P) PROCESSFLUID CALCULATED WALL RING PTFE COATED | TRIM({S)
(SPW) SOURPROCESS [ — ST sy
NPS 30-42 + API 602 TRIM12
Sea PMC for P-T Limits + 316 SSBALUSTEM,
METAL ST
+ API 623 TRIM12
+ API 594 TRIM10
+ AP GO0 TRIM12
+ MFR STDTRIM
JCAB4T  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.3- CL300 Class 300 6.0mm + ITCSA3336SMLS |« ITCSA420-WPLE, + ITC A350-LF2 CL |+ 316L SS-FG, + CR-1/BMO BODY:
CAT MORMAL Raised Face Mominal SMLS 1, B165 SPIRAL WOUND A320-LTM, Wi 2 | ====m=mmmmme=a=
NPS 05 -24 (4.8mm LOW STRESS. HVY HEXNUTS, |« ITCSA350-LF2CL.
SERV: ;g.gﬁ k;gfc -152 @@ 3‘-1«:)5 gg;cc Minimum) (1/8") THK, 316L CR-MOA134-7M2 1
6 kalc S5 INMER RING, WSHRS,  LOW » ITCSA352-LCB
(MEA)  AMINE (OR DEA) 316L SSOUTER ALLOY PCC-14
RING COATED TRIM(S):
+ APIB02 TRIM12
+ API623TRIM12
+ API 534 TRIM10
+ APIGO0 TRIM12
3CA4S01  |DES.  ASMEB313-2014 B165(47 MG 13 - CL300 Class 300 6.0mm + TCSA333-6SMLS |+ MCSA3S0-LF2CL. |+ TCSA350-LF2CL. |+ 304 SSFG,SPIRAL | - CR-MO A320-L7, W/ | BODY
CAT.  NORMAL Raised Face Mominal + C8 ABT1-CCBO CL. 1 1,B16.5 WOUND, 3 2mm 2 HVY HEX === ==
NPS05-24 (4.8mm 22, EFW, DBLBTT|. [TCS A420-WPL6, (1/8") THI. 304 NUTS.CRMO |+ ITCSA350-LF2CL.
SERV: 4896 kolcm?2 @ 45 Deg C Minirmum) STRT SM, SMLS SSINNER RING.CIS ~ WSHRS,LOW 1
®) PROCESSFLUID 376 kglem2 @ 340 Deg C 100% X-RAY « ITCSA420- QUTERRING ALLOY PCC-14, |+ ITCSA352-LCB
WPLEW, WLD. MECH GALV BE95
TRIM(S):
+ API 602 TRIM12
+ API623TRIM12
+ API 534 TRIM1D
+ API 600 TRIM12
3CB1S01  |DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL300 Class 300 1.5mm + CSAI06-BSMLS |« CSA1DEN -CSA105N,B165 |+ 304 SS-FG,SPIRAL | - CR-MO A193-87, W/ | BODY
CAT:  NORMAL Raised Face Mominal + CSAGTI-CCBOCL. | = CSA234-WPBN, |.CS A105N, BI6.ATA WOUND, 3 2mm 2 HVY HEX NUTS | ============
NPS05-24 (1.2mm 22 EFW, DBLETT] SMLS (1/8") THK. 304 CSA194-2H,2 |+ CSA105N
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Class Design Code / P-T Limits Flange Class / | Corr Materials
Revision | Fluid Serv Cat/ Service(s) (Range: Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV- SIT2T kgl @ -29 Deg C Winimurn) STRT S + TTCSAIT SSINNERRING.CE  WSHRS,LON | * COAZIGWCE |
(BDW) BLOWDOWN 38.56 kglcm2 @ 345 Deg C 100% X-RAY WPLEW, WLD, OUTER RING ALLOY PCC-1-4,
WATER (CH) 100%X-RAY MECH GALV B695| TRIM(S)
CALCULATED WALL CL50
CHEMICALS e ——— « AP TRIM8
(FO)  FUELOIL NPS 30- 48 v 31 a ETSKAEE%;STEM
(FT_)U]D ; P‘rﬂﬁocfss See PMC for P-T Limits < e Tkl
A S « API 600 TRIM8
+ API 594 TRIM1
« MFR STDTRIM
3CB1S02 [DES:  ASMEB31.32014 B16.5/47 MG 1.1 - CL300 Class 300 1.5mm » CSA106-BSMLS [+ CSA108N +CSA05N, B165 |+ 304 SSFG,SPIRAL | + CR-MO A193-B7, W/ [ BODY
CAT-  ELEVATEDTEMPERATURE Raised Faca Nominal + CSAB7T1-CCB0CL. |+ CSA234-WPBN,  |.CS A105N, B16.47A WOUND, 3.2mm 2 HVY HEX NUTS | ====—==—=—==—===
NPS 0.5 - 24 (1.2mm 22, EFW, DBLBTT| spis (18 THK. 304 CSA1942H.2 |+ CSA105N
SERV: 52122 kg/em2 @ -29 Deg C Minimurm) STRT 5M, + [TCSA420- SSINNERRING,CJS  WSHRS,LOw |+ CSA216-WCB
() INSTRUMENT 29.376 kglcm2 @ 425 Deg C 100% X-RAY WPLEW, WLD, OUTERRNG ALLOY PCC-14,
AR (NG) NATURAL GAS 100%X-RAY MECH GALV B695| TRIM(S)
(NG) CALCULATEDWALL cL50 s FHPERES
(P) PROCESSFLUID s===szssz=ssos=sss « APl 602 TRIMS
(PW)  PROCESSWATER NPS 30-48 « 316 SSBALL/STEM,
Sea PMC for P-T Limits METALST
« API 623 TRIMS
« API 600 TRIMS
« API 594 TRIM1
3CB2611  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 3.0mm « CSAI06-BSMLS |+ CSA234-WPBN, |-CSA105N,B166 |+ 304 SSFGSPIRAL | - CR-MOA193-87, W/ [ BODY
CAT  NORMAL Raised Face Mominal » ITCSA333-65MLS | smLs WOUND, 3.2mm 2 HVY HEX NUTS | =============
NPS05-24 (2.4mm « [TCSA420-WPLE, (1/87) THK. 304 CSA194-2H, 2 « CSAI05N
SERV: 52122 kglem2 @ -29 Deg C Minimum) SMLS SSINNERRING,CIS  WSHRS,LOW |+ CSA216-WCB
(MEA)  AMINE (OR DEA) 3856 kglcm2 @ 345 Deg C OUTERRING ALLOY PCC-14,
(P)  PROCESSFLUID ’gfg}" GALVBG9S| TRMS:
« API 602 TRIM12
« 316 SSBALL/STEM,
PEEK ST
« APIEZ3TRIM12
» API 60O TRIM12
- API 594 TRIM10
+ MFR STDTRM
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
3CB2B13  |DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL300 Class 300 Raised  |3.0mm + CSA106-BSMLS |- CSA234WPB -CS A105N, B165 |« ALLOY 400-FG, - CR-MO A193-B7, W/ | BODY:
CAT  NORMAL Face Norminal « ITCSA333-63MLS | N, SMLS SPIRAL WOUND, 2 HVY HEX NUTS | s=======msama
NPS05- 24 (2 4mm + [TCSA420-WPLG, 32mm (1/8") THK CSA1942H 2 |« CSA105N
52122 kg/cm? @ -29 Deg C Minimum) SMLS ALLOY 400 INNER] WSHRS, LOW « CSA216-WCB
SERV kg/cm2 @ -29 Deg
= 38.56 kglem2 @ 35 Deg C RING, CS OUTER ALLOY PCC-1-4,
(8) CAUSTIC RING MECH GALV BEI5| TRIM(S):
P PROCESSFLUID CL 50 i
+ API602 TRIM11
« API623 TRIM11
+ API 594 TRIM3
+ API 600 TRIM11
3CB2B41  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 3 0mm + CSA106-BSMLS |+ CSAZ34WPBN, [ -CS A105N, B165 |« 316LSSFG, + CR-1/5MO BODY:
CAT:  NORMAL Raised Face hominal « ITCSA3L-6SMLS | swLs SPIRAL WOUND AOIBIMWI2 |==—————=
NPS 05 - 24 {2 4mm + ITCSA420-WPLG LOW STRESS. HVY HEX NUTS. [+ cSA105N
SERV: 52122 kglem2 @ -29 Deg C Minimum) SMLS (1/8") THK, 316L A194-2HM, 2 + C5A216-WCB
36.56 kglem2 @ 345 Deg G SS INNER RING, WSHRS, LOW
LAT\EOSP:EEET - 316L S5 OUTER ALLOY PCC-1-4, | TRIM(S):
(FG) RING PTFECOATED  [-=—=—=
FUELGAS + APIB02 TRIM12
P PROCESSFLUID . 31%3 AEli_Aé__Ii__JSTEM.
) TRDEEWAIEE + API 623 TRIM12
(SPW) SOUR PROCESS - API600 TRIM12
WATER (VF) FLARE + API 534 TRIM10
(VFL) VENT FLARE LIQUID
3CB2B42 |[DES:  ASMEB313-2014 B165/47MG 1.1 - CL30D Class 300 3.0mm + CSAI06-BSMLS [+ CSA2M4-WPBN, | -CSA105N, B165 |« 316LSSFG. + CR-15NO BODY-
CAT:  ELEVATEDTEMPERATURE Raised Face Mominal » [TCSA3IB-HSMLS | sMmLS SPIRAL WOUND A193-B7TM, W/ 2 | =s===s=======
NPS 05 - 24 (2.4mm + TCSA420-WPLS. LOW STRESS. HVY HEXNUTS, |+ CSA105N
SERV: 52122 kylem2 @ 29 Deg C Minirmum) SMLS (1/8") THK 316L A194-7HM, 2 + CSA216-WCB
(FG)  FUELGAS 29376 kg/cm2 (@ 425 Deg C SSINNER RING, WSHRS, LONV
1 R -4, | TRIM(S)
(F)  PROCESSFLUD il e Sl i
(SPW)  SOURPROCESS « APIRN2 TRIM1?
+ API 623 TRIM12
+ API 594 TRIM10
» API 600 TRIM12
3CB2S01 [DES:  ASMEB31.32014 B16.5/47 MG 1.1 - CL300 Class 300 3.0mm + CSA106-B.SMLS [+ CSA105N +CSA105N, B165 |+ 304 SS-FG,SPIRAL |+ CR-MO A193-B7, W/ | BODY:
CAT:  NORMAL Raised Face Nominal + CSAG7T1-CCROCL |+ CSAZM-WPBN,  |. ¢ A105N, SP-44 WOUND, 3.2mm 2 HVY HEX NUTS | =======—==—==
NPS05-24 (2.4rmm 22 EFW, DBLBTT] spLs . S A105N, B16.47A (1/8") THK. 304 CSA1942H 2 |+ CSA105N
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Class Design Code / P-T Limits Flange Class /| | Corr Materials
Revision | Fluid Serv Cat [ Service(s) |(Range Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV 52122 kgicm2 @ -29 Deg C Minienum) STRT SM, * TTCSAT SSINNER RING.CIE  WSHRS.LOW | * COAZIGWOD
(o) HYDROCARBON 3856 kgicm? @ 345 Deg C 100% X-RAY WPLEW, WLD, OUTERRING ALLOY PCC-1-4,
DRAIN (CLOSED 100%X-RAY MECH GALV B655] TRIM(S):
DRAIN) CALCULATED WALL CL50 =;;I__?Sa2=TR_IT;1?
DG HECANT OF NPSPR-4R + 316 SSBALLSTEM,
P PROCESSFLUID See PMC for P-T Limits AP 24 FRIM12
(PW)  PROCESSWATER AR T
+ API 600 TRIM12
+ MFR STDTRM
ICB2302 |DES ~ ASMEB31.3-2014 B16.5/47 MG 1.1- CL300 Class 300 3.0mm + CSA106-BSMLS |+ CSA105N +CS A105N, B165 |+ 304 SSFG,SPIRAL | « CR-MO A193-B7, W/ | BODY
CAT-  ELEVATEDTEMPERATURE Raised Face Mesminal + CSABT1-CCROCL. |+ CSA23WPBN, |. C A105N, SP-44 WOUND, 3.2mm 2 HVY HEX NUTS | ==—=—=—===
NPS 05 - 24 {2 4mm 22, EFW, DBLBTT| SMLS < § A105N, BI64TA {1/8") THK. 304 CSA1942H.2 |+ CSAI05M
SERV 52122 kglcm2 @ -29 Deg C Minimum) STRT SM, + [TCSA20- SSINNER RING,CIE ~ WSHRS, LOW + CSA216-WCB
(D) HYDROGARBON 29376 kgicm2 @ 425 Deg C 100% X-RAY WELBW, WLD, OUTERRING ALLOY PCC-1-4,
DRAIN (CLOSED 100%:X-RAY MECH GALV BB95| TRIM(S):
DRAIN) CALCULATED WALL CL50 = =
m ORNCESSE | IR e e e — « APIAN? TRIMA?
NPS 30- 48 » 316 SSBALL/STEM,
See PMC for P-T Limits METAL ST
+ API 623 TRIM12
+ API 534 TRIM10
+ API 600 TRIM12
+ MFR STOTRIM
3CB2507 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 3.0mm + CSAI06-BSMLS |+ CSATOSN - CS A105N, B16.5 |+ 304 S3-FG.SPIRAL | - CR-MO A133-B7, W/ |BODY
CAT:  ELEVATEDTEMPERATURE Raised Face Nominal + CSABTI-CCEOCL. |» CSAZILWPBN, | .CS A105N, B16.47A WOUND, 3.2mm 2 HVY HEX NUTS | ===============
MNPS 05 - 24 (2.4mm 22, EFW, DBLBTT| SMLS (1/8°) THI, 304 CS A194-2H, 2 « GSA105M
SERV- 52122 kglcm2 @ -29 Deg C Minimum) STRT SM, - [TCSAA20- SSINNER RING,CS  WSHRS.LOW |+ CSA216-WCB
(AV)  VENT 29.376 kolem? @ 425 Deg © 100% X-RAY WPLEW, WLD, OUTERRING ALLOY PCC-1-4,
ATMOSPHERE Ta0RCHAY MECH GALV B635| TRIM(S)
) CALCULATED WALL CL 50 e
BLOWDOWN WATER (BFW) i e + AP 602 TRIM12
(cac) coLD MPS 26 - 48 . :: g;ﬂg:mg
See PMC for P-T Limit .
CONDENi?;EcHCJ o mats + AP 600 TRIM12
+ MFR STDTRIM
PRESSURE
(LC)  LOW PRESSURESTEAM
CONDENSATE
{LLC) LOW LOW PRESSURE
CONDEMSATE
1LL__5] LOW LOW PRESSURE
(LS]  LOW PRESSURESTEAM
(MC)  MEDIUMPRESSURE

PT Kilang Pertamina Internasional (PT KPI) Confidential
© 2021 PT KPI. Contains information confidential and/or proprietary to PT KPI and its affiliated companies that is not to be used, disclosed, or reproduced in any form by any non- PT
KPI party without PT KPI’s prior written permission.All rights reserved.




Dokumen sesuai dengan aslinya, dicetak pada tanggal 11/06/2026 17:16:22 oleh

A}
lﬂ’ PERTAMINA

Engineering Technical
Standards & Practices

SUBHOLDING
REFINING & PETROCHEMICAL

Doc. No.
RP-ETS-PIP-GS-0011-00-2021

GENERAL SPECIFICATION
MATERIAL SELECTION FOR PIPING SYSTEM

Page No.: 45 /63

Class Design Code / P-T Limits Flange Class /| | Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
CONDENSATE
(MS)  MEDIUM PRESSURESTEAM
3CBAB11  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 &.0mm + CSAIDE-BSMLS |+ CSAZ34-WPBN, | -CSAIOSN, B165 | 304 SSFG,SPIRAL | » CR-MO A193-B7, W/ | BODY:
CAT:  NORMAL Raised Face Mominal « ITCSA33I6SMLS | swLs WOUND, 3.2mm 2 HVY HEX NUTS, | s=============
MPS 05 - 24 {4.8mm + ITCSA420-WPLE. (1/8") THK. 304 CSA1842H 2 |« CSA105M
SERV 52.122 kglem2 @ -29 Deg C Minimum) SMLS SSINNERRING,CIS ~ WSHRS.LOW |+ CSA216-WCB
(MEA) AMINE [OR DEA) 3856 kgicm? @ 345 Deg C OUTERRING ALLOY PCC-14,
MECH GALV B595)
®) PROCESSFLUID CLEo
« API623 TRIM12
« APl 534 TRIM10
« API 600 TRIM12
3CB4B13 DES: ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 6.0mm » CS A106-B,SMLS » CSAZ34-WPBN, = CS A105N, B16.5 + ALLOYA400-FG, « CR-MO A193-B7, W/
CAT:  NORMAL Raised Face MNominal + ITCSA3B-ESMLS | sMLS SPIRAL WOUND, 2 HVY HEX NUTS,|
NPS 05 - 24 {4.8mm + ITCSAA20-WPLS. 3.2mm (118" THK 08 A1G47H 7
SERV: 52 122 kglcm2 @ -29 Deg C Minimumj SMLS ALLOY 400 INNER| ~ WSHRS, LOW
B CAUSTIC 3856 kglem2 @ 345 Deg C RING, CS OUTER ALLOY PCC-1-4
(P)  PROCESSFLUID NG MECH CALY o
+ API 602 TRIM11
+ API623 TRIM11
+ API 600 TRIM11
+ API 534 TRIM9
3CB4B41  [DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL300 Class 300 6.0mm + CSAI06-B,SMLS [+ C5AZ34WPBN, | - CS AI05N. B165 [ 316L 35FG, + CR-15MO BODY:
CAT:  NORMAL Raised Face Norminal * ITCSAITIESMLS | sMLs SPIRAL WOUND AGLBIM W2 |============
NPS 05 - 24 (4.Bmm « ITCSA420-WPLS. LOW STRESS. HVY HEXNUTS. |+ CSA105M
SERV- 52122 kglen2 @ -29 Deg C Minimum) SMLS (1/8") THK. 316L A194-2HM_ 2 + CS5A216-WCB
) PROCESSFLUID 38,56 kg/em2 @ 345 Deg C SS INNER RING, WSHRS, LOW
S BOURPROCesS 316L SS OUTER ALLOY PCC-1-4,
[, RING PTFE COATED
2
+ 316 SSBALL/ISTEM,
METAL ST
+ API623 TRIM12
+ API 534 TRIM10
+ AP 600 TRIM12
+ MFR STDTRIM
3CB4B43 DES: ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 &,0mm + CS A106-B,SMLS = C5 A234-WPBN, = CS A105M, B16.5 + 316L S5-FG, « CR-15MO BODY:
CAT-  MORMAL Raised Face Mominal « ITCSAITESMLS | SMLS - CS A105N, B16.4TA SPIRAL WOUND A193-BIM W/ 2 | —==========
NPS 05 - 24 (4 Bmm + CSAB71-CCB0CL. |+ [TCSA420-WPLE LOW STRESS. HVY HEXNUTS. |+ CSA105N
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Class Design Code / P-T Limits Flange Class / | Corr Materials
Revision | Fluid Serv Cat / Service(s) |(Range: Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV 52122 kg/em2 @ -29 Deg C Minimurm) 22 EFW, DBLBTT| SMLS 1/8") THK, 3161 A194-2HM, 2 + CSAZTEWCE
(FG)  FUELGAS 3856 kglem2 @ 345 Deg C STRT SM,100% |« ITCSA420- INNER RING, WSHRS, LOW
P) PROCESS X-RAY WPLEW, WLD, 316L SS OUTER ALLOY PCC-1-4, | TRIM(S)
CALCULATED WALL 100%X-RAY RING PTFE COATED s=ss===sI=I== ==
FLUID{PN) PURGE |7 "~ + APIG02 TRIM12
(PW)  PROCESSWATER NPS 32- 36 . 31& |:§rs ;ll'_qgl;iTJSTEM.
PMC for P-T Limit:
m&%‘g plfLicREESS e S « API623TRIM12
+ API594 TRIM1D
+ API 600 TRIM12
+ MFR STDTRIM
ICB4B44  |DES:  ASMEB313-2014 B16.5/47 MG 1.1 - CL300 Class 300 6.0mm « CSAI06-BSMLS [+ CSA234-WPBN, - CS A105M, B165 |« 316L SS-FG, + CR-ABMO
CAT.  ELEVATEDTEMPERATURE Raised Face Nominal « ITCSA313-6SMLS | sms - CS A105M, B16.47A SPIRAL WOUND A193-B7M, W/ 2
NPS05-24 (4 8mm + CSAGT1-CCBOCL. |+ ITCSA420-WPLS. LOW STRESS, HVY HEXNUTS. | » CSA105N
SERV: 52122 kgicm2 @ -29Deg C Minimum) 22, EFW, DBLBTT| SMLS (1/8") THK. 316L A194-2HM, 2 + CSA216-WCB
Py PROCESSFLUID 29376 kglcm2 @ 425 Deg C STRT SM,100% [« ITCSA420- SS IMNER RING, WSHRS, LOW
H-RAY WPLEW, WLD, 316L SSOUTER ALLOY PCC-1-4, | TRIMIS)
CALCULATED WALL RING COATED T
St il e ey + APIG02 TRIM12
NPS 32-32 « API623TRIM12
See PMC for P-T Limits + API534 TRIM10
« AP 600 TRIM12
ICB4B4A7  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 6.0mm « CSA106-BSMLS [+ CSA234-WPBN, - CS A105M, B165 |- 316L SS-FG, « CR-1/5MO
CAT.  NORMAL Raised Face Nominal » ITCSA3B-ESMLS | smLs SPIRAL WOUND A193-B7TM, W/ 2
MPS 05 - 24 (4.8mm « [TCSA420-WPLE. LOW STRESS. HVY HEXNUTS. |+ CSA105H
SERV: 52.122 kg/cm2 @ -29 Deg C Minirmurm) SMLS gssr& E%%fg{; wsssﬁzgﬁc, o.zn.r
38,56 kgfem2 @ 345 Deg C 1 : ;
{VER). AMIE BRDEN glem @ 345 Deg 396L SSOUTER ALLOY PCC-1-4
RING COATED
.
« API 623 TRIM12
+ AP 594 TRIM10
+ API 600 TRIM12
3CB4S01  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 &.0mm + CSA106-B,SMLS |+ CSAI05N +CS A108M, B165 |+ 304 SSFG SPIRAL |- CR-MO A193-B7, W/ | BODY
CAT:  MORMAL Raised Face Nominal « ITCSA3I36SMLS |« CSAZM-WPB WOUND, 3.2mm 2 HVY HEX NUTS | ===
MPS 05 - 24 (4.8mm + €5 AB71-CCBOCL. . SMLS (1/8") THK. 304 CSA194-2H.2 |+ CSAI0SN
SERV: 52122 kglem2 @ 29 Deg C Minimum) 22, EFW, DBLBTT |- ITCS A420-WPL6, SSINNER RING,CE ~ WSHRS, LOW + CsA216-WCB
38.56 kglem2 @ 345 Deg C STRTSM,100% | SMLS OUTERRING ALLOY PCC-14,
Eg‘%} Po;gﬂxgg;&;&gwm X-RAY « [TCSA420- MECH GALV B695| TRIM(S):
) WPLEW, WLD CL50 == e
+ API 1M12
+ 316 SSBALL/STEM,
METAL ST
+ API 623 TRIM12
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
AP
+ API594 TRIM1D
3CB4S02 |DES:  ASMEB313-2014 B16.5/47 MG 1.1- CL300 Class 300 6.0mm - CSAI06-BSMLS [ CSA105M +CS A105M, B16.5 |+ 304 SS-FG SPIRAL | - CR-MO A133-B7, W/ | BODY
CAT:  ELEVATEDTEMPERATURE Raised Face MNominal « ITCSA333-6SMLS |« CSA234-WPB WOUND, 3.2mm 2 HVY HEX NUTS | ========—=—==
NPS 05 - 24 (4 Brmm = CSAG71-CCE0CL. | N, SMLS (178" THK. 304 CSAIM2H 2 |+ 105N
SERV: 52.122 kglcm2 @ -29 Deg C Winimum) 22, EFW, DBLBTT]+ [TCS Ad20-WPLE, SSINNERRING,ClE ~ WSHRS, LOW + CSA216-WCB
P PROCESSFLUID 29376 kg/cm2 @ 425 Deg C STRT SM,100% | SMLS OUTERRING ALLOY PCC-1-4,
X-RAY + [TCSA420-WPLEW, MECH GALV B&35| TRIM(Sk
WLD mmmmmmmmmmm—— -
« API 602 TRIM12
+ 316 SSBALL/STEM,
METAL ST
« API623TRIM12
« API 600 TRIM12
+ API594 TRIM1D
ICB9BSS  |DES:  ASMEB313-2014 B165/47 MG 1.1 - CL300 Class 300 « CS AIDEBSMLS |+ CSAZ34-WPBHN, +CS A0BN, B165 |+ 316L S5.FG, - CR-MO A193-67, W/ | BODY:
CAT-  NORMAL Raised Face + ITCSA333-65MLS | smLs SPIRAL WOUND, 2 HVY HEX NUTS | =====s===—=
NPS 05-12 « ITCSA420-WPLE, 3 2mm (178" THK M8 A194.7H 7 + 1R % AIR1-CFRAM
SERV: 52 122 kgicm2 @ -29 Deg C SMLS WIO INNER RING, WSHRS, LOW TRIMS)
38.56 kgicm2 @ 345 Deg C 3161 SS OUTER ALLOY PCC-1-4, :
(EAL)] wEaREE RING MECH GALV B§95| =—==——===—=
+ 316 SSBALL/STEM,
METAL ST WC
COATED BALL/ST
ICBYBS6  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 « CSAI06-BSMLS [+ CSA234-WPBN, | -CS A105N, B165 [+ 316LSS-FG, - CRMO A133-B7, W/ [ BODY:
CAT.  MORMAL Raised Face + ITCSA333-BSMLS | sMLs SPIRAL WOUND, 2 HVY HEX NUTS | s==============
NPS 05 - 12 « [TCSA420-WPLS, 3 2mm (1/8"THK CSA194-2H2 |-316SS A351-CFaM
SERV: 52 122 kg/em2 @ -29 Deg C SMLS W/O INNER RING, WSHRS, LOW
(CAT)  CATALYST 3856 kglem2 @ 345 Deg C 316L SS OUTER ALLOY PCC-1-4, | TRIM(S)
RING MECH GALV Bgg5| ========s======
+ 316 SSBALL/STEM,
METAL ST. WC
COATED BALL/ST
3CBIBS7 |DES: ASMEB31.3-2014 B16.5/47 MG 1.1 - CL300 Class 300 - CSAIDGBSMLS |+ CSAZ34-WPBM, | -CS AI0GN, B165 |+ 304 SSFG,SPIRAL | - CRMO A193-B7, W/ | BODY
CAT.  NORMAL Raised Face + ITCSA333-6SMLS | sms WOUND, 3 2mm 2 HVY HEX NUTS | ==========—=x=
NPS 05- 12 « [TCSA420-WPLS, (1/87) THK. 304 CSA194-2H.2 |+ CSAI0SM
SERV: 52122 kglem2 @ -29 Deg C SMLS SSINMER RING,Cls ~ WSHRS, LOW + CSA216-WCB
{CAT)  CATALYST 38,56 kg/cm2 @ 345 Deg C OUTERRING ALLOY PCC-1-4, |+ 316 SS A351-CFam
MECH GALV B35
+ APl 623 TRIM16
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
+ APTBO0 TRIMTG
» AP 594 TRIM12
» 316 SSBALL/STEM,
METAL ST. WC
COATED BALL/ST
3CB9B58 DES ASMEB31.3-2014 B165/47 MG 1.1 - CL300 Class 300 Rased » CS A106-B,SMLS » CSAZI4-WFB « CS A105N, B16.5 » 304 S5-FG, SPIRAL | - CR-MO A193-87, W/ | BODY:
CAT: ELEVATEDTEMPERATURE Face « [TCSA3E365MLS | N, SMLS WOUND, 3.2mm 2 HVY HEX NUTS | =—==—=—==——=====
NPS05-12 » TCSA420-WPLE, iﬁ‘B"JTHK.Z’!OdSSE C3S A194-2H, 2 * CSAI05N
SERV- 62122 kglcm2 @ -29 Dag C SMLS INMER Flt'\!rlii%(: n%srsplég':_a + CSA216-WCB
(CAT) CATALYST 29376 kglem? @ 425 Deg C OUTER MECH ALY 56| s
(1A) INSTRUMENTAIR CL50 e
P PROCESSFLUID « API 602 TRIM16
« API 623 TRIM16
« API 554 TRIM12
« APIE00 TRIM1G
3Csm DES:  ASMEB31.3-2014 B16.547 MG 1.9 - CL300 Class 300 1.5mm +1-14 CR-1/2 MO = 1-1/4 CR-1/2 MO = 1-14 CR-1712 MO * J16L S5-FG, « CR-MO-V A193-B16, | BODY:
CAT:  NORMAL Raised Face Nominal £335-P11, SMLS A182-F11CL 2 A182-F11CL 2 SPIRAL WOUND WI2ZHWY HEX |===========
NPS05-24 (1.2mm = 1404 CRA MO N&T, B16.5 LOW STRESS. NUTS. CR-MO « 114 CRAP MO
SERV- 52734 kglem2 @ -29Deg C Minimum) AZIIWP11CL 1, +» 1-1/4 CR-1/2 MO (1/87) THK 316L A194-7, IWSHRS, A182-F11CL 2
(P) PROCESSFLUID 35904 kglem2 @ 425 Deg C SMLS A182-F11CL 2 SS INMER RING, LOW ALLOY PCC- NET
N&T. B16.47A 316L SSOUTER i «1-1/4 CR-1/2 MO
CALCULATED WALL RING AT-WCE
NPS 32- 34 TRIMISY:
See PMC for P-T Limits R ileiryioal
+ API60Z TRIMB
» API623 TRIMS
+ API 600 TRIMB
» API 594 TRIMA
3Cnso2 DES ASMEB31.3-2014 B16.5/47 MG 1.9 - CL300 Class 300 1.5mm + 1-114 CR-1/2 MO + 1-1/4 CR-1/2MO * 1-14 CR-1/12MO » 316L S5-TM, + CR-MO-V A193-B16, | BODY:
CAT-  ELEVATEDTEMPERATURE Raised Face Nominal A335P11, SMLS A1B2-Fi11CL 2 A182-F11CL. 2 SPIRAL WOUND Wi 2 HvY HEX e
NPS 05-24 1.2mm «1-1/4 CR-1/2 MO + 1-1/4 CR-1/2 MO N&T. B16.5 LOW STRESS, NUTS, CR-MO « 1114 CR-1/2 MO
SERV- 52.734 kglcm2 @ -29 Deg C Minimum) AB91-1-1/4 CR CYAZ34-WP11CL 1, »1-1/4 CR-1/2 MO (1/8°) THIL316L A194-7, 2WSHRS, A182-F11CL 2
(P) PROCESSFLUID 12954 kg/cm2 @ 550 Deg C 22, EFW, DBLBTT SMLS A182-F11CL. 2 SSINNER RING, LOW ALLOY PCC- NAT
AV)  VENT STRT SM,100% |+ 1-1/4 CR-1/2 MO N&T, B16.47A 316L SS OUTER 1- » 1-1/4 CR-1/2 MO
Ay, __VENT CAl CLI ATFD WAL X-RAY AZI-WP11CLA1 RING AZ1T-WCE
=—==== “W. WLD. 100% X-RAY
NPS 32 - 54 TRIMISY:

See PMC for P-T Limits
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» API 602 TRIMB
« API 623 TRIMB
» API 600 TRIMB
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3ICJ2501 DES.  ASMEB31.3-2014 B16.5/47 MG 19 - CL300 Class 300 3.0mm +1-1/4 CR-1/2 MO +1-1/4 CR-1/2MO +1-1/4 CR-1/2 MO + 316L S5-FG, - CR-MO-V A193-B16, | BODY:
CAT.  NORMAL Raised Face Nominal A335-P11, SMLS A182-F11 CL 2 A182-F11CL. 2 SPIRAL WOUND WI2HVY HEX |=—===========
NPS 05 - 24 (2.4mm +1-1/4 CR-1/2 MO MN&T, B16.5 LOW STRESS, MUTS,CR-MO |- 1-14 CR-112MO
SERV 52734 kglem2 @ -29 Deg C Minirmum) A234WP11 CL 1, {1/8") THK. 316L A1M4-7, 2WSHRS, A182-F11CL 2
35,904 kalem2 @ 425 Deg C SMLS 5SS INNER RING, LOWALLOYPCC-§  paT
(P) PROCESSFALUID gem2 @ 425 Deg 316L SSOUTER 1- « 1414 CRAI MO
RING A217-WCE
TRIM(S)
« API 602 TRIMB
+ API623 TRIMB
+ API 600 TRIMS
+ API 594 TRIM1
3ICJ3S01 DES.  ASMEB31.3-2014 B16.5/47 MG 19 - CL300 Class 300 4 5mm « 1-1/4 CR-1/2 MO «1-1/4 CR-1/2MO « 1-1/4 CR-1/2 MO + 316L SS-FG, - CR-MO-V A193-B16, | BODY
CAT: NORMAL Raised Face MNominal A335-P11, SMLS A182-F11CL. 2 Al82-F11CL 2 SPIRAL WOUND Wi 2 HVY HEX ==s===sz=sE=Es
NPS 05 - 24 (3.6mm +1-1/4 CR-1/2 MO N&T. B16.5 LOW STRESS NUTS.CR-MO |- 1-14 CR112ZMO
B o e B s g o g I e
®) ESSFLUID 316 SSOUTER - *1-1/4 CR-1/2 MO
RING AZ1TWCB
TRIM(S):
- AP1602 TRIMB
« 316 SSBALL/STEM,
METAL ST. WC
COATED BALL/ST
» APi 623 TRIM8
» AP1 600 TRIMB
» AP1 594 TRIM1
« MFR STDTRIM
3CL2S01 DES.  ASME B313-2014 B16.5/47 MG 1.17 - CL300 Class 300 3.0mm -5CR-12MO -6 CR-12 MO -5 CR-12 MO « 316L SSFG, - CR-MO-V A193-B16, | BODY
CAT:  NORMAL Raised Face Nominal A335-P5, SMLS A182-F5 A182-F5 N&T, SPIRAL WOUND W 2HVY HEX | =====
MPS 05 - 24 (2.4mm -5 CR-112 MO A234 B16.5 LOW STRESS, NUTS. CR-MO  |-5CR-12M0
SERV 52 734 kglcm2 @ -29 Deg C Minimum) JWP5CL 1, SMLS - 5CR-12 MO (1/87) THK, 316L A194-7, 2WSHRS, AMIB2F5NET
P PROCESSFLUID 35904 kglcm?2 @ 426 Deg C A182-F5 N&T, SS INNER RING, LOW ALLOYPCC- ir 5 CR-1/2 MO
B16.4TA 3161 SSOUTER 12 A217-C5
CALCULATED WALL RING
e m—————— TRIMIS):
MPS 26- 30 R,
See PMC for P-T Limits = AP1 602 TRIMB
« 316 SSBALL/STEM,
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Class Design Code / P-T Limits Flange Class / |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
METAL ST. WC
COATED BALL/ST
« API 623 TRIMS
« API 594 TRIM1
« API 600 TRIME
» MFR STOTRIM
3CL3S02 |DES.  ASME B313-2014 B16.5/47 MG 1.17 - CL300 Class 300 4.5mm ~5CR-12Z MO 5 CR-12Z MD <5 CR-12 MO + 316L SS-TM, < CR-MO-V A123-B16, | BODY-
CAT: ELEVATED TEMPERATURE Raised Face Morminal A335-P5, SMLS A182-F5 A182-F5 MAT, SPIRAL WOUND Wi 2 HVY HEX, ====s==s==s====
NPS 05 - 24 (3.6mm «5 CR-1/2 MO A234 B16.5 LOW STRESS. NUTS. CR-MO «5CR-12 MO
SERV- 52734 kglem2 @ -29Deg C Minimumy) -WP5CL. 1, SMLS {1/8") THK, 316L A194-7 2WSHRS, A182-F5 NAT
21828 kglcm2 @ 500 Deg C S5 INNER RING, LOW ALLOY PCC- - 5 CR-1/2 MO
(P PROGESSTLUID 316L SSOUTER 1- A217-C5
RING
+ API 623 TRIMS
« API 600 TRIMS
« API 594 TRIM1
INU2B35 [DES:  ASME B313-2014 B16.5/47 MG 3.17 - CL300 Class 300 3.0mm + ALLOY 20 « ALLOY 20B366 « ALLOY 20 « ALLOY20PTFE, [+ CR-MOA193-B7,W/
CAT: MORMAL Raised Face MNominal B729-MN0OB020ANN] -WP20CE-S ANN., B462-NOBO0Z0ANMN] SPIRAL WOUND 2 HVY HEX NUTS,
NPS05-6 (2.4mm SMLS SMLS B16.5 LOW STRESS, CS A194-2H, 2 AL
SERV 42228 kglcm2 @ -29 Deg C Minimumj | * ALLOY20 « ALLOY 20B366 :uau';r THK ALLO WSHRS, LOW A351-CNTM
(AD) ACID DRAIN 3465 kglcm2 @ 120 Deg C B464-NOB0O20ANN | -WP20CB-WX ANN., 20 INNERRING,CALLOY S PCG-1-
WLD, 100%X%-RAY|  WLD, 100% X- OUTERRING  M.PTFE TRIM(S)
(S4)  SULFURIC ACID RAY COATED L s e
API 602 TRIM1
+ API 594 TRIM13
+ APIB23ITRIM13
35J1501 DES  ASMEB313-2014 B16.5/47 MG 2.4 - CL300 Class 300 1 5mm -32158 - 32188 A182-F321 |- 321SSA182.F321, |» 347 S5FG SPIRAL |- CR-MO-VA193-816, | BODY
CAT: MNORMAL Raised Face Nominal AJ2-TP321,SMLY - 321 S5 A403 B16.5 WOUND, 3.2mm W/ 2 HVY HEX ===========—==
NPS05-24 {1.2mm 32188 -WP321-5, SMLS (1/8") THK, 347 NUTS, CR-MO « T SSA182-FMT
SERV 50592 kg/lcm2 @ -29 Deg C Minimum) AJ12-TP321, EFW] - 321 S5 M03 S8 INNER RING, A194-7, 2WSHRS, | - 347 S5 A351-CF8C
(P)  PROCESSALUID 27.95 kglem2 @ 510 Deg G DBL BTT, STRT} -WP321-WX, WLD, 347 SSOUTER |5  LOWALLOYPCC b
SM 100%:X-RAY 100% X-RAY RN - TRIMISY
=321 55 A358-31 P e
CL. 1. EFW. DBL « APl 602 TRIM1T
BTT.STRT SM + APl 623 TRIM1T
100% X-RAY + 347 85 TRIMW/
FHF
6CAB41  |DES.  ASMEB31.3-2014 B16.5/47 MG 13 - CLE0O Class 600 3.0mm « [TCSA3-6SMS |+ TCSA420WPLE, |+ ITCSA3S0-LF2CL | 316L SS-FG, + CR-15MO BODY:
CAT MNORMAL Raised Face Nominal SMLS 1,B16.5 SPIRAL WOUND, A320-L7TM, W/ 2 | ====sss=======
NPS05-24 (2.4mm 32rmm (1/8"THK HWY HFX MILITS + ITCS A350-LF2CL
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Class Design Code / P-T Limits Flange Class /| |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing |Allow [pjpe Fittings Flanges Gaskets Bolts Valves
SERV: 9792 hglem2 @ 45 Deg C Minimum) 316L SSINNER CRMOAI947TM,. 3 1
{H) HYDROGEN 7521 kgicm2 @ 340 Deg C RING, 316L 85 WSHRS,LOW | » ITCSA352-L.CB
P PROCESSFLUID OUTERRING ALLOY PCC-1-4,
FTFE COATED TRIMISY
« API 602 TRIM12
+ APl 623 TRIM12
+ API 534 TRIM10
+ API 600 TRIM12
6CB1S01  |DES:  ASMEB313-2014 B165/47 MG 11 - CLEOO Class 600 1.6mm + CSA106-BSMLS |+ CSA106M ~CSAI0GN, B165 |+ 304 SS-FG SPIRAL |- CR-MO A193-B7 W/ | BODY
CAT  NORMAL Raised Face Nominal + ITCSA3I36SMLS |- CSAZIWPE + CS AT05N, B16.4TA WOUND, 3.2mm 2 HVY HEX NUTS | ===============
NPS 05 - 24 (1.2mm » CSA571-CCBOCL. | N.SMLS (1/8%) THIC. 304 CSA1942H 2 |+ CSA105N
SERV: 104,142 kglem2 @ -29 Dey C Mirimum) 22, EFW, DBLBTT|- ITCS A420-WPLS, SSINNER RING,CIS ~ WSHRS,LOW « CSA216-WCB
7705 kglem2 @ 345 Deg © STRTSM,100% | SMLS OUTERRING ALLOY PCC-1-4,
‘t.sg\r'\E'?RBLgiNDOWN X.RAY « TCS MECH GALV B695| TRIM(S)-
€y CALCULATED WALL WPLEW, WLD CL50 it
CHEMICALS P —— 100%X-RAY « API 602 TRIMB
") PROCESSFLUID NPS 30 - 48 + API623 TRIMB
(PA) PLANTAIR Sea PMC for B-T Limits + API 600 TRIMB
(PM)  PURGEMITROGEN » API 594 TRIM1
(PW)  PROCESSWATER
&CE2B41 DES: ASMEB31.3-2014 B16.5/47 MG 1.1 - CLEDD Class 600 3.0mm « CS A106-B SMLS « CSAZ34WPBN, = CS A105N, B16.5 « 316L 55-FG, » CR-15MO
CAT:  NORMAL Faised Face Mominal + ITCSA33363MLS | sms SPIRAL WOUMND, A193-B7M, W/ 2
MPS 05 - 24 (2 4mm « [TCSA420-WPLE. 3 2mm (18" THK HWY HEX NUTS. | « 05N
SERV 104.142 kgicm2 %-zsoegc Minimum) SMLS 316L SSINNER A194-2HM, 2 + CSAZ16-WCB
(AV)  VENTATMOSPHERE 77.05 kglcm2 @ 345 Deg RING, 316LSS WSHRS, LOW
{H) HYDROGEN OQUTERRING ALLOY PCC-1-4, | TRIM(S):
FTFE COATED | =——meem e e e
(NG} NATURALGAS « API 607 TRIM1?
o, A e
PM)  PURGENITROGEM .
ESF,\},‘,J SOUR PROCESS « API 600 TRIM12
(VF)  FLARE
(VFL) VENT FLARE LIQUID
BCB25M DES: ASMEB31.3-2014 B16.5/47 MG 1.1 - CLE0OO Class 600 3.0mm « CS A106-B SMLS » CSA106N + CS A105M, B16.5 « 304 S5-FG SPIRAL |- CR-MO AT93-87, W/
CAT:  NORMAL Raised Face Hominal + ITCSA3336SMLS |« CSA234-WPB - CS A105N, B16.47A WOUND, 3 2mm 2 HVY HEX NUTS,
MPS 05 - 24 (2 4mm + CSA671-CCBOCL. | N, SMLS (1/8") THK. 304 CSAIM-2H. 2 |« CSAI05N
SERV 104.142 kgiom2 @ -29 Deg C Minimum) 22, EFW, DBLBTT |+ ITCS A420-WPLE, SSIMNER RING.CIS ~ WSHRS_LOW + C5A216-WCB
{H HYDROGEN 77.05 kglcm2 @ 345 Deg C STRTSM,100% | SMLS OUTERRING ALLOY PCC-14,
o PROCESSFLUID H-RAY « TCSA420- MECH GALV B695| TRIM(S)
(R CALCULATED WALL WPLEW, WLD, CL50 e R
lmetreieh it « API 602 TRIM12
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SERV- 97 92 kglcm2 @ 45 Deg C Minimum) 316L SSINNER CR-MO A134-TM, 2 1
(H HYDROGEN 75.21 kglem2 @ 340 Deg C RING, 316L 55 WSHRS, LOW |+ ITCSAI52.LCB
P PROCESSFLUID OUTERRING ALLOY PCC-1-4,
(] PTFE COATED TRIM S}
« API 602 TRIM1Z
« APIG23TRIM12
+ AP 594 TRIM10
« AP 600 TRIM12
BCBISO1  |DES  ASMEB31 3-2014 B16.5/47 MG 1.1 - CLG00 Class 600 1 Bom + C5AI06-B.SMLS |+ CSAIDSN ~CSAIDSN. B165 |+ 304 SSFG.SPIRAL |- CR-MO A193-67, W/ | BODY:
CAT:  NORMAL Raised Face Mominal + ITCSA333-6SMLS |« CSA234-WPB - CS A105H, B16.4TA WOUND, 3.2mm 2 HVY HEX NUTS | s=======—=—===
NPS 05 - 24 {1.2mm + CS A671-CCBOCL. | N, SMLS (1/8") THK, 304 CSA194-2H,2 |+ CSA108N
SERV- 104.142 kglcm2 @ -29 Deg C Minimum) 22, EFW, DBLBTT |+ ITCS A420-WPLS, SSINMER RING.CIS ~ WSHRS,LOW |+ C5A216-WCB
BOW) BLOADOWN 77.05 kglem2 @ 345 Deg C STRTSM,100% | SMLS OUTERRING ALLOY PCC-14,
ENATE’R CH YRAY + TCSA420- MECH GALV B695] TRIM(S):
cH) CALCULATEDWALL WELBW, WLD, CLSD Sy
CHEMICALS == —— 100%X-RAY + API 602 TRIMS
P PROCESSFLUID NPS 30 - 48 . ig %Emg
(PA) PLANTAIR See PMC for P-T Limits .
(PN)  PURGENITROGEN * APY 634 TRIM
(PW)  PROCESSWATER
GCBZBY1T  |DES  ASMEB313-2014 B16.5/47 MG 1.1 - CLE0D Class 600 3.0mm « CSAI06-B.SMLS |+ CSAZMWPBN, [-CSAIDSN, B165 |« 316LSSFG, « CRABMO BODY
CAT:  NORMAL Raised Face hlominal ¢ ITCSA333-6SMLS | SMLS SPIRAL WOUND, A1GIBIM, W2 |
MPS 0.5 - 24 (2. 4mm + MCSA420-WPLE. 3 2mm (18" THK HVY HEXNUTS. | « CS A105N
SERV 104 142 kg/cm2 @ -29 Deg C Minimurm) SMLS 316L SSINNER A194-2HM, 2 - CSAZ16WCB
A VENTATMOSPHERE 7705 kgicm2 @ 345 Deg C RING, 316L85 WSHRS, LOW
EH‘;ﬂ HYDROGEN OUTERRING %%‘r Ogg% 1[34. TRIM{S):
(NG NATURALGAS « ADIBOZ TRIMIZ
(P) PROCESSFLUID . RE ggg %m%
(PN)  PURGENITROGEN »
(SPW) SOURPROCESS « AP 600 TRIM12
(VF)  FLARE
{(VFL) VENT FLARE LIQUID
6CB2501  |DES:  ASMEB31 3-2014 B16.6/47 MG 1.1 - CLBOD Class 600 3.0mm « CSAI06-B.SMLS |+ CSAT06M -CS A05N, B165 |+ 304 SSFG,SPIRAL |- CR-MOA193B7 W/ | BODY-
CAT:  NORMAL Raised Face Morminal + ITCSA333-6SMLS |« CSA2I4WPE - CS A105M, B16.47A WOUND, 3 2mm 2 HVY HEX NUTS, | ===
NPS 0.5 - 24 (2 4mem + CS AS71-CCBOCL. | N, SMLS (1/8”) TH. 304 CSA1M4-2H.2 |- CSAI05N
SERV- 104 142 kg/cmi2 @ -29 Deg C Minimum) 22, EFW, DBLBTT |« TGS A420-WPL6, SSINNER RING,ClE ~ WSHRS, LOW -« CsAz16-WCB
(H HYDROGEN 77.05 kglcm2 @ 345 Deg C STRTSM 100% | SMLS OUTERRING ALLOY PCC-14,
P PROCESSFLUID X-RAY + TCSA420- MECH GALV B695| TRIM(S):
(7 CALCULATED WALL WPLGW, WLD, CL50 ———
okttt « AP1G0Z TRIM1Z
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
NPS 30 - 48 + 316 SSBALLTSTEM, |
Sae PMC for P-T Limits METAL 5T
« API623 TRIM12
« API 584 TRIM10
« API 600 TRIM12
« MFR STDTRIM
6CB2S07 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL600 Class 600 3.0mm + CSA106-B,SMLS [+ CSA108M -CS A105M, BI65 | 304 SSFGSPIRAL |- CR-MO A193-B7, W/ | BODY
CAT-  ELEVATEDTEMPERATURE Raised Face MNominal * ITCSA333-6SMLS |« CSA234-WPB » C A105N, SP-44 WOUND, 3.2mm 2 HVY HEX NUTS | =============
NPS 05 - 24 (2 4mm < CS AB71-CC60Q. | N, SMLS - S A105N, B16.4TA (1/8") THK. 304 CSA194-2H.2 |+ CSAI05N
SERV- 104,142 kg/cm2 @ -29Deg C Minimum) 22, EFW, DBLBTT]: [TCS A420-WFL6, SSINNER RING.CS  WSHRS, LOW = CSAZIG-WCB
(AV)  VENT 5865 kglem2 @ 425 Deg C STRT SM,100% | SMLS OUTERRING ALLOY PCC-14,
S PACSFEERE TBOW X-RAY « TTCSA420- MECH GALV B&95| TRIM(S)
(BOW) CALCULATED WALL WPLEW, WLD, CL 50 b,
BLOWDOWN WATER (BFW) DL S L 100%X-RAY « API 602 TRIMS
(HC)  HIGHPRESSURE NPS 30 - 36 = API623 TRIM5
CONDENSATE See PMC for P-T Limits = API600 TRIMS
(HS)  HIGHPRESSURE = API 594 TRIMS
STEAM (MC) MEDIUM « MFR STDTRIM
CONDENSATE
(MS)  MEDIUM PRESSURESTEAM
(LS)  LOWPRESSURESTEAM
6CB4B41  |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL600 Class 600 6.0mm » CSAI06-BSMLS |+ CSAZI4WPBN, | -CS A105N, B165 [« 316L SSFG, = CR-1EMO BODY
CAT  NORMAL Raised Face Morminal « ITCSA3BESMLS | SMLS SPIRAL WOUND., A193-B7M, W/ 2 [=smememmeaeeee
NPS 0.5 - 24 (4 Bmm « [TCSA420-WPLE. 3 2mm (1/8THK HVY HEXNUTS. | » CS A105M
SERV: 104 142 kglem2 @ -29 De% c Minirmurm) SMLS 316L SSINNER A194-2HM, 2 = CSAZ16-WCB
) PROCESSFLUID 7705 kglem2 @ 345 Deg RING, 316L 58 WSHRS, LOW
OUTERRING ALLOY PCC-1-4,
(SPW) SOUR PROCESS PTEE COATED
= API623 TRIM12
« API 594 TRIM10
« API 600 TRIM12
6CBAB43  |DES:  ASMEB3132014 B16.5/47 MG 1.1 - CL600 Class 600 6.0mm « CSAI06-BSMLS |+ CSA234WPBN, | -CS A10SN, BI65 |« 316L S5FG, « CRABMO
CAT.  NORMAL Raised Face Mominal « ITCSA3BESMLS | smLs SPIRAL WOUND, A193-BTM, Wi 2
NPS 05 - 24 {4 8mm « [TCSA420-WPLE. 3 Zmm (1/87THK HWY HEXNUTS. | » CS A105H
SERV 104.142 kglcm2 %-290980 Minimurm) SMLS 316L SSINNER A194-2HM, 2 - CSA216-WCB
) PROCESSFELUID 77.05 kglcm2 @ 345 Dag RING, 316L 58 WSHRS, LOW
OUTERRING ALLOY PCC-1-4, | TRIM{S
(SPW)_ SOURPROCESS PTFE COATED  |=s==m—c=e—o——
A « API 602 TRIM12Z
« API623 TRIM12
- API 534 TRIM10
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lass Design Code / P-T Limits Flange Class /| |Corr Materials
evision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
+ AFTEO0 THIMTZ |
6CBAB47  |DES:  ASMEB31.32014 B16.5/47 MG 1.1 - CL600 Class 600 Raised 6.0mm » CSAI06-B,SMLS |+ CSAZ34-WPB - CSA105M, B165 [+ 316L SSFG, « CRIBMO BODY:
CAT  NORMAL Face Nominal «+ ITCSA333-6SMLS | N, SMS SPIRAL WOUND, AGI-BIM W2 |=—=—==========
NPS05-24 (4-8mm « ITCSA420-WPLS, 3 2mm (1/8") THK HVY HEXNUTS, |+ CSA105N
SERV 104.142 kglem2 @ -29 Deg C Minimum) SMLS g{:ﬁ%%:’grgg EVSSQA‘RSS“-EEEV 2 |- CSA216-WCB
7 3 ; .
(MEA)  AMINE (OR DEA) 82 hgm2 @ Mo Deg OUTERRING ALLOY FCC-1-4. | TRivsy
PTFECOATED oot ...
+ API 602 TRIM12
+ API 623 TRIM12
+ API 534 TRIM10
« API 600 TRIM12
BCJ1S01 DES:  ASMEB31.3-2014 B16.5/47 MG 19 - CL60O Class 600 1.5mm + 1-1ACR-12ZMO |+ 1-/ACR-1IZMO +1-1/4 CR-1/2 MO « 316L SSTM, « CR-MO-V A193-B16, | BODY
CAT- NORMAL Raised Face MNominal A335-P11, SMLS A1B2-F11CL. 2 A1B2-F11CL. 2 SPIRAL WOUND. W/ 2 HVY HEX — ====
NPS 0.5 - 24 (1.2mm « 1-1/4 CR-1/2 MO N&T, B16.5 3 2mm (18" THK NIITS MR-MO « 12104 CRAT MO
SERV- 105468 kglem2 (@ -29 Deg C Minimusm) A2IA-WPI1CL 1, 316L SSINNER A194-7, 2WSHRS, A182-F11CL 2
P) PROCESSFLUID 69.054 kgicm2 @@ 450 Deg C SMLS RING, 316L S8 LOWALLOYPCC-ff  N&T
QUTERRING 1- +1-14 CR-1/2 MO
A21T-WCB
TRIM(S):
« APIG02 TRIME
+ API 623 TRIMB
« API 600 TRIMB
+ API 584 TRIM1
6CJ1S07  [DES:  ASMEB31.3-2014 B16.5/47 MG 19 - CLE0D Class 600 1 5mm + 1-1/4CR-1ZMO [+ 1-1/4 CR-1/2 MO - 1-1/4 CR-1/2 MO « 316L 55T, + CR-MO-V A193-B16, | BODY'
CAT: MORMAL Raised Face Mominal A335-P11, SMLS A182-F11 CL 2 AlB2-F11CL 2 SERAL WOUND, Wi 2 HVY HEX e
NPSO05-24 {1.2mm + 1-1/4 CR-1/2 MO N&T, B16.5 3.2mm (1/87)THK NUTS,CRMO |- 1-14 CR-1/2MO
SERV 1065 468 kglcm2 @ -29 Deg © Minimum) A234.WP11 CL 1, » 1-1/4 CR-A/2 MO 316L SSINNER A194-7 SIWSHRS, A182.F11CL 2
(HC)  HIGHPRESSURE 609,054 kglem?2 @ 450 Deg C SMLS AEBLF11CL 2 RING, 316L SS LOWALLOYPCC-f  NAT
CONDEMNSA NAT, B16 47A OUTERRING 1- « 1-1/4 CR-A12 MO
TE CALCULATED WALL A21T-WCE
{HHS) HIGH HIGH PRESSURE e
STEAM NPS 26 - 48 TRIM(S)
ek LIAU ROCe s INCOTTAR See PMC for P-T Limits ﬁﬁ#ﬁfﬁsﬂ
+ API 623 TRIMS
+ API 534 TRIMS
+ API 600 TRIMS
6CJ9B56  |DES:  ASMEB31.3.2014 B16.5/47 MG 1.9 - CLE0D Class 600 + 1-V4CR-12MO [+ 1-1/4 CR-1/2 MO +1-1/4 CR-1/2MO » 316LSS-TM, + CR-MO-V A193-B16, | BODY:
CAT  ELEVATEDTEMPERATURE Raised Face A335-P11,8MLS |A234-WP11CL 1, A1B2-F11CL. 2 SPIRAL WOUND, WIZHWHEX |=——=—====
NPSNA R SMLS NAT R1R & 3 2mm (1A THK NLITS GRMO + 316 SS A51-CFAM
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lass Design Code / P-T Limits Flange Class /| |Corr Materials
evision | Fluid Serv Cat/ Service(s) |(Range: Min/ Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV. 105 468 kglom? @ -29 Deg C WIO INNER RING | A194-7, 2WSHRS,
(CAT)  CATALYST 16.85 kgicm2 @ 580 Deg C gﬁi(_;SS OUTER LOW ALLOY PCC- pTRIM(S):
IN %- e
+ 316 SSBALL/STEM.
MFTAI ST W
COATED BALL/ST
BCL2501 DES:  ASMEB31.3-2014 B16.5/47 MG 1.17 - CL60O Class 600 3.0mm =5CR-12 MO *5 CR-12 MO = 5CR-12 MO » 316L S5-FG. « CR-MO-V A193-B16, | BODY:
CAT.  NORMAL Raised Face Mominal A335-P5, SMLS A182-F5 A182-F5 NAT, SPIRAL WOUND, WI2HVWHEX |===——==——=
NPSD5-16 (2 dmm « 5 CR-1/2 MO AZ34 B16.5 3.2mm (18" THK NUTS. CR-MO +5CR-12MO
SERV: 105 468 kg/lem2 @ -29 Deg C Minirrum) WPSCL. 1, SMLS 316L SSINNER A194-7, 2WSHRS, A182F5 N&T
714 kglem2 @ 425 Deg C RING, 316L S5 LOW ALLOY PCC-i- 5 CR-112 MO
(7 FROCESSELUID OUTERRING 3 A17C5
TRIM(S)
» 316 SSBALL/STEM,
METAL 5T. WC
COATED BALL/ST
« AP 623 TRIME
« APl 594 TRIM1
« AP 600 TRIMS
« MFR STDTRIM
BMNO1SM DES: ASME B31.3-2014 B165/47 MG 3.8 - CL60O Class 600 1.5mm = ALLOY 625 = ALLOY 6258366 = ALLOY 625 = ALLOY625-FG, = CR-MO A193-B7, W! | BODY:
CAT. NORMAL Raised Face Nominal B444-MN06625-1, -WPHNCMC-S ANN.. B564-N0GG25ANN SPIRAL WOUND, 2 HVY HEX NUTS | ==s============
NPS 05- 12 (1.2mm ANM.. SMLS SMLS Bi16.5 32mm (18" THK CS A194-2H.2 +«5CR-12MO
SERV- 105468 kglem2 @ -29 Deg C Minirm) ALLOY 625 INNER} ﬁ?ls%spég’:‘ 3 A1B2-F5 NAT
P PROCESSFLUID 714 kglem2 @ 425 c RING, ALLOY 625 -4 |+5CR-12MO
® o @ te OUTER RING E,E'E.—' GALY BE95 A217-C5
TRIM(S):
« AFIE02 TRIME
+ 316 SSBALL/STEM,
METAL ST. WC
COATED BALL/ST
« APl 623 TRIMB
« AP 594 TRIM1
= API 600 TRIMS
« MFR STDTRIM
6SA1B05  |DES:  ASME B313-2014 B165/47 MG 2.1 - CLE0O Class 600 1,5mm - 30413041 S5 - 304/304L S5 A403 |- 304/304L S5 + 304 SSFG,SPIRAL |- CR-MO A193-87 W/ | BODY
CAT: NORMAL Raised Face MNominal A2-TP04/304L, -WP304/304L-5, A1B2-F304/304L, WOUND, 3.2mm 2 HVY HEX NUTS | =—=———=——=—
NPS05-12 1.2mm SMLS SMLS B16.5 (1787 THE. 304 CS A194-2H. 2 « ARAIAI &8
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV: 101286 kgicm2 @ -29Deg C Mirirrm) 304/304L S5 + 304/304L 58 A403 S5 INNER RING, WSHRS, LOW A182-F316/F316L
(DMW) DEMINERALIZED 68.89 kgicm2 @ 218 Deg C A12-TP304/304L, “WP304/304L-WX, ALLOY G PCC-1- | - 316 SS A351-CFBM
(Lo) EFW, DBL BTT, WLD, 100% X- RIM H MECH
WATER LUBE OIL STRT SM.100% RAY GALV BB95 CL.50| TR sy
X-RAY ———
- 304/304L 55 = APIG02 TRIM12
A358-304/304L CU = 316 SSBALL/STEM,
1. EFW.DBL BTT, PEEK ST
STRT SM. 100% = API623 TRIM12
X-RAY = API 594 TRIM10
« MFR STDTRIM
B6SA1B41 DES:  ASME B313-2014 B16.5/47 MG 2.1 - CL&0O Class 600 1.5mm » 304/304L 88 « 304/304L SS A403 + 304/304L S8 « 316L S5FG, « CR-1EMO BODY:
CAT: MNORMAL Raised Face MNominal AM2-TPI04304L, SWP304/304L-5, A1B2-F304/304L, SPIRAL WOUND, AMOIATM W 2 | —————=
NPS 05 - 16 {1.2mm SMLS SMLS B16.5 32mm (V& THK HVY HEXNUTS. | - 316316L S8
SERV 101.286 kgficm2 ? -29 De% c Minimmum) - 304/304L 55 - J04/304L 55 A403 J16L SSINNER A194-2HM, 2 A182-FI16/FI16L
(FG) FUEL GAS 5294 kg/cm2 @ 510 Deg AJ12-TP3I04/304L, “WPI04B04L-WX, RING, 316L S5 WSHRS, LOW - 316 55 A351-CFaM
EFW. DBLBTT. WLD. 100% X- OUTER RING ALLOY PCC-1-4.
STRT SM. 100% COATED TRIM(S):
X-RAY S=s===s=s======
« 30473041 §5 « AP1602 TRIM12
A358-304304L CL| « API623TRIM12
1. EFW. DBL BTT. » API 594 TRIM1O
STRT 5M. 100%
X-RAY
635D1B11 DES ASMEB31.3-2014 B16.5/47 MG 2.2 - CLG00 Class 600 1.5mm * 316/316L 55 = 316/316L 55 A403 + 316/316L S5 + J16L 55-FG, = CR-MO A193-B7, W/ | BODY
CAT: NORMAL Raizad Face MNominal A312-TPH6/316L, “WP316/316L-S, A182-F31e/F316L, SPIRAL WOUND, 2 HVY HEX NUTS | —————=
MPS 05 - 24 (1.2mm SMLS SMLS B16.5 3.2mm (1/8") THK CS A194.2H 2 + 316/316L S5
SERV: 101286 kg.'cng-QQDegC Minimumm) +316316L 58 » 316/316L SS Ad03 316L SSINNER WSHRS, LOW A182-F316/F316L
(AMD) AMINE DRAIN 55.86 kgicm2 @ 510 Deg C AJZTPHGB6L, | -WPI1EE16LWK, RING, 316L 58 ALLOY PCC-1-4, |- 31655 A351-CFBM
MEA]  AMINE (ORDEA EFW, DBL BTT, WLD, 100% X- QUTERRING MECH GALY BRS5
(MEA) ( ) STRT SM.100% RAY CL50 TRIM(S):
XEAY T
» 316316L SS + API 602 TRIM12
A358-316/316L CU » API 623 TRIM12
1. EFW. DBL BTT, » API 594 TRIM10
STRT SM. 100%
XRAY
65D1B47 DES:  ASMEB31.3-2014 B16.5/47 MG 2.2 - CL600 Class 600 1.5mm * 316/316L S8 = 316/316L 5SS A403 + 3163161 88 » MEL SS-FG, « CR-1/5MO
CAT: NORMAL Raised Face Nominal A312-TP316/316L, -WP316316L-3, A182-F36/F316L, SPIRAL WOUND, A193-BTM, W/ 2
MNPS 05 - 16 (1.2mm SMLS SMLS B16.5 32mm (1/87THK HVY HEX NUTS. |- 316/316L 88
SERV 101286 kgiem2 @ -29Deg C Minirrum) « ME6316LSS « MG/IEL 55 A403 J16L SSINNER A194-2HM, 2 A182-FI16/F316L
(MEA) AMINE (OR DEA) 55.86 kglcm2 @ 510 Deg C A312-TP6316L, | -WP3I1EB16L-WX, RING, 316L 85 WSHRS,LOW |- 316 S5 A351-CFBM
EFW, DBELBTT, WLD, 100% X- OUTERRING ALLOY PCC-1-4,
STRT SM. 100% COATED TRIM S
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min/Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
X-RAY B
» 316/316L S5 + 316 SSBALL/STEM,
A358-316316L CL] METAL ST
1. EFW. DBL BTT] » AP1G02 TRIM12
STRT SM. 100% = AP G623 TRIM1Z
X-RAY = API 594 TRIM10
650181 DES: ASMEB31.3-2014 B16.5/47 MG 2.2 - CLE0O Class 600 1.5mm » 316/316L 55 + J16/36L 55 = 316/316L S5 » 316L 85-FG, « CR-MO A193-B7 W/ | BODY:
CAT.  NORMAL Raised Face Mominal AI12-TP316/316L, A182-F316/F316L A1B2-FIEFI6L, SPIRAL WOUND, 2 HVY HEX NUTS | ==========c=c==
NPS05-24 (1.2mm SMLS » MRIMMAL 8% A4N3 B16.5 32mm (1B THK S A194.7H 7 = RARI 8%
SERV: 101.286 kgiem2 @ -29Deg C Minirmesm) = I16316L 55 -WP3167316L-5, 316L SSINNER WSHRS, LOW A182-FI16F316L
P} PROCESS 5586 kg/cm2 @ 510 Deg C A312-TP316/316L, SMLS RING, 316L SS ALLOY PCC-1-4, |+ 316 SSA351-CFBM
ELUID (PW) EFW, DBLBTT, | - 316/316L SSA403 OUTERRING MECH GALV B695
i SRR STRT 5M,100% WPB316L-WX, CL.50 TRIM(SY
XRAY WLD. 100% X- mmme———mms e
« J16316L 55 = AP1602 TRIM12
A358-316/316L CU = AP1623 TRIM12
1. EFW. DBL BTT. + AP 594 TRIM10
STRT SM. 100%
X-RAY
SCB2B41 DES: ASMEB31 3-2014 B16.5/47 MG 1.1 - CLS0D Class 300 3.0mm » CS AT06-B.SMLS |+ C5AZ34-WPBN, « CS A105N, B16.5 « J16L 55-FG, « CR-1BMO BODY:
CAT: MNORMAL Raised Face MNominal « ITCS A333-6 5MLS SMLS SPIRAL WOUND, ABIBTM W2 ===
NPS 05 - 12 (2.4mm « [TCSA420-WPL6, 32mm (1/8"THK HVY HEXNUTS, | » €S A105M
SERV 156.264 kg/cm2 (@ -29 Deg C Minimum) SMLS ?{ﬁléssalgfgg :"\:SgthngCiV « CSA216-WCB
ING, 31 3
P PROCESSFLUID 11561 kgfcm2 @ 345 Deg C OUTERRING ALLOY PCC-1-4, | TRIM{S):
COATED semmesoacas
== = AP| 602 TRIM12
MNPS 14- 16 = API 623 TRIM12
See PMC for P-T Limits + API 594 TRIM10
+ API 600 TRIM12
SCB2s1 DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL900 Class 300 3.0mm « CS A106-B.SMLS « CSA105M +CS A105N, B16.5 « 304 S5-FG.SPIRAL |- CR-MO A193-B7, W/
CAT  NORMAL Raised Face Nominal = ITCSA333-6SMLS |« CSA234-WPB WOUND, 3.2mm 2 HVY HEX NUTS | ========
NPS 05- 12 12.4mm « CS ABT1-CCEOCL. | N, SMLS (18" THIC 304 CS A194-2H. 2 » CSAI05N
SERV- 156,264 kglcm2 @ -29 Deg C Minimum) 22, EFW, DBLBTT|- ITCS A420-WPLE, SSINNER RING,CIS ~ WSHRS, LOW « CSA216-WCB
(H) HYDROGEN 11561 kglem2 (@ 345 Deg C STRT SM,100% | SMLS OUTERRING ALLOY PCC-14,
p PROCESS X-RAY « [TCSA420- MECH GALV B695| TRIM(S):
(P CALCULATED WALL WPLEW, WLD, CL50 PRI ——
FLUD (FW) s=sssemmmmssmme—s 100%X-RAY « APIG0? TRIM1?
NPS 14 - 20 » 316 SSBALL/STEM,
See PMC for P-T Limits

METAL 5T
= APIG2ITRIM12
= API GO0 TRIM12
« API 534 TRIM10
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9CB2502 DES: ASMEB31.3-2014 B165/47 MG 1.1 - CL900 Class 900 3.0mm » CS A106-B.5MLS +« CSAI06N «CS A105M, B16.5 » 304 55-FG,SPIRAL |- CR-MO A193-B7, W/ | BODY
CAT-  ELEVATEDTEMPERATURE Raised Face Hominal ¢+ ITCSA333-65MLS |« CSA23L-WPB WOUND, 3 2mm 2 HVYY HEX NUTS | =========
NPS 05 - 12 (2 4mm + CSABT1-CCBOCL. | N, SMLS (1/8") THK, 304 CSA194-2H, 2 |+ CSA108N
SERV- 156264 kglem2 @ -29 Deg C Minimum) 22, EFW, DBLBTT|- ITCS A420-WPLS6, SSINNERRING.ClS ~ WSHRS,LOW + CSA216-WCB
P) PROCESSFLUID BB.026 kglcm2 @ 425 Deg C STRTSM,100% | SMLS OUTERRING ALLOY PCC-1-4,
-RAY + [TCSA420-WPLEW. MECH GALV B695| TRIMIS)
CALCULATED WALL WLD. 100% X-RAY e —
Bl it + API 602 TRIM12
NPS 14- 20 + API6Z3TRIM12
Sea PMC for P-T Limits + API 594 TRIM10
+ AP 600 TRIM12
9CB2S07 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL900 Class 900 3.0mm + CSA106-BSMLS |« CSA105N +CS A105M, B165 [+ 304 55-FG SPIRAL [+ CR-MO A193-B7, W/
CAT:  ELEVATEDTEMPERATURE Raised Face Nominal + ITCSA333-65MLS |+ CSAZ34-WFB WOUND, 3 2mm 2 HVY HEX NUTS
NPS 05 - 12 (2. 4mm N, SMLS (1/8°) THK, 304 CS A194-2H, 2 . 51
SERV. 156.264 kglom2 @ -29 Deg C Minimum) +_[TCSA420-WPLSE, SSINNER RING,CIS ~ WSHRS,LOW + CSA216-WCB
(BFW) BOILER FEED 88.026 kglem2 @ 425 Deg C SMLS OUTERRING ALOYPCC4 |
WATER (HC) HIGH MECH GALV B595| TRIM(S):
CALCULATED WALL CL50 R
PRESSURE CALCULATED WALL + AP 602 TRIMS
CONDENSA MDS 44 48 + APl 623 TRIMS
See PMC for P-T Limits + APl 534 TRIMS
« API 600 TRIMS
9CB4B41  |DES.  ASMEB313-2014 B16.5/47 MG 1.1 - CL900 Class 900 6.0mm + CSA106-BSMLS [« CSAZI4WPBN, | -CS A106M, BIG5 |« 316LSS-FG, + CR-15MO BODY
CAT  NORMAL Raised Face Morrinal + ITCSA333-6SMLS | SMLS SPIRAL WOUND, A19IBIM W/ 2 |====—========
NPS 05- 12 {4 Bmm » [TCSA420-WPL6. 3.2mm (1/8THK HVY HEXNUTS. | » CS A105N
SERV- 156 264 kgiom2 @ -2% Deg C Minimum) SMLS 316L SSINNER A184-ZHM, 2 » C5A216-WCB
I PROCESS 115,61 kglem? @ 345 Deg C RING, 316L 55 WSHRS, LOW
FLUID(PN) PURGE OUTERRING ALLOY PCC-1-4, | TRIM(S):
A T CANCINATFNWALL PTFE COATED e e S e T
— — « API 602 TRIM12
MPS 14 -1 « API 623 TRIM12
See PMC for P-T Limits « API 534 TRIMID
« API GO0 TRIM12
9CB4B43  [DES  ASMEB313-2014 B16.5/47 MG 1.1 - CL900 Class 500 6.0mm + CSAID6-BSMLS |+ CSAZ34WPBN, | -CSA10SM, B165 |« 316L SS-FG, « CR-1GMO BODY
CAT:  NORMAL Raised Face Mominal « ITCSA3IB-ESMLS | sMLS SPIRAL WOUND, A9IBIM W/ 2 | ===
MPS 0.5 - 12 (4 8mm « [TCSA420-WPLG. 3.2mm (187 THK HVY HEXNUTS. | = CS A105H
SERV 156 264 kglem? @ -29 Deg C Minimum) SMLS 6L SSINNER A194-2HM, 2 « CSA216-WCB
P PROCESS 11561 kgicm2 @ 345 Deg © RING, 316L 55 WSHRS, LOW
FLUID (PW) OQUTERRING ALLOY PCC-1-4, | TRIM(S):
_ CAILCINATFR WAL PTFE COATED ===s========
mm—m—memmm—neme « API602 TRIM12
MPS 14- 18 « 316 SSBALL/STEM,
See PMC for P-T Limits METAL ST
« APIG23 TRIM12
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+ AP TRIND |
« APIG00 TRIM12
+ MFR STDTRIM
SCB4B44 DES: ASMEB31.3-2014 B16.5/47 MG 1.1- CL900 Class 900 6.0mm » CS A106-B,SMLS v CSAZ34-WPBN, + CS A105M, B165 + 316L S5-FG, + CR-15MO
CAT:  ELEVATEDTEMPERATURE Raised Face Mominal » ITCSA333-6SMLS | SMLS SPIRAL WOUND, ATGIBTM W/ 2
MPS05-12 (4. Bmm « [TCSA20-WPLG. 3.2mm (1/8") THK HWY HEXNUTS.
SERV- 156.264 kglcm?2 (@ -29 Deg C Minimnum) SMLS 316L SSINNER A194-2HM, 2 + CSA216-WCB
88026 kglcm2 @ 425 Deg C RING, 316L S8 WSHRS, LOW
(&) RIUGESSH O OUTERRING ALLOY PCC-1-4, | TRIMIS)
CALCULATED WALL COATED ST e
dntvisiiimnthanl + API 602 TRIM12
NPS 14-24 « 316 SSBALL/STEM,
See PMC for P-T Limits METAL ST
+ API623 TRIM12
« AP 594 TRIM10
« API 600 TRIM12
+ MFR STDTRIM
9CBAB47 |DES.  ASME B313-2014 B16.5/47 MG 1.1 - CL90D Class 500 6.0mm » CSAI06-BSMLS |+« CSA234WPBN, |+ CSA10SN, B165 |« 316LSSFG, + CR-1GMO BODY:
CAT:  NORMAL Raised Face Nominal + ITCSA333-6SMLS | smLS SPIRAL WOUND, AIIBTM W/ 2 | ===—===—=====
NPS 05 - 12 (4 Bmm « [TCSA420-WPLE, 32mm (118" THK HVY HEXNUTS. | » CSAI05M
SERV- 156.264 k @-29Deg C Minimum) SMLS 316L SSINNER A194-2HM, 2 + CSA216WCB
MEA 115.61 kglem2 @ 345 Deg C RING, 316L 55 WSHRS, LOW
(MEA)  AMINE (OR DEA) QUTERRING ALLOY PCC-1-4, | TRIMISE
CALCULATEDWALL COATED i S
e + APl 602 TRIM12
MNPS 14 - 16 « API 623 TRIM12
See PMC for P-T Limits + API 594 TRIM10
« API 60D TRIM12
9CB4B48  |DES:  ASME B313-2014 B16.5/47 MG 1.1 - CLO0D Class 500 6.0mm + CSAI06-BSMLS |+ GSAZM-WPBN, | - CSAIO5N, B166 |+ 316L SSFG, + CR-1/6MO BODY
CAT:  ELEVATED TEMPERATURE Raised Face MNominal + ITCSA333-6SMLS | smLS SPIRAL WOUND, A193BTM W/ 2 | ==s=====c=c==oe
NPS 05 - 12 {4 8mm « [TCSA420-WPLG. 32mm (1/8"J THK HVY HEXNUTS, | » CSA105M
SERV: 156264 ka/cmi2 @ -29 Deg C Minimum) SMLS 6L SSINNER A194-2HM, 2 + CSA216-WCB
88.026 kglcm2 @ 425 Deg C RING, 316L 88 WSHRS, LOW
(MEA)  AMINE (OR DEA) glem2 @ Deg QUTERRING ALLOY PCC-1-4, | TRIMISE
CALCULATED WALL COATED
" == + API 602 TRIM1
MPS 14- 16 + API623 TRIM12
Sae PMC for P-T Limits + API594 TRIM10
+ APIG00TRIM12
GCJ1S07  |DES:  ASME B31.3-2014 B16.5/47 MG 1.8 - CL90D Class 500 1.5mm +1-14 CRAZMO |+ -4 CR-A/ZMO +1-14 CRAZMO |+ 316LSS-TM, + CR-MO-V A193-B16, | BODY
CAT:  ELEVATED TEMPERATURE Raised Face Mominal A335-P11, SMLS A182-F11 CL. 2 AMEZF11CL.2 SPIRAL WOUND, W2 HVY HEX | ==—===========
MPS 05 - 24 (1.2mm + 1144 CR-112MO » 1-1/4 CR-1/2 MO NET, B16.5 32mm (178" THK NUTS,CRMO |« 1-1/4 CR-1/2 MO
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EESS Design Code / P-T Limits Flange Class/ |Corr Materials
evision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
SERV- 158 202 kglem?Z (@ -29 Deg C Wimimuim) AB91-1-1/4 CR CUJAZ34-WP11 CL 1, + 1-1/4 CR-122 MO 316L SSINNER A104-7, 2WSHRS, ABZFI11CL 2
() VENF ATMOSPHERE 78,744 kglem2 @ 500 Deg C 22, EFW, DBLBTT| SMLS A182-F11CL 2 RING, 316L 55 LOWALLOYPCC-f  N&T
il cp STRT SM,100% |- 1-1/4 CR-12MO N&T, B16.47A OUTERRING 1- « 1-1/4 CR-1/2 MO
(BFW)  BOILER FEED WATER CALCULATED WALL X-RAY A234-WP11 CL 1 AT-WCE
(HC)  1iGH PRESSURE — = -W, WLD, 100% X-RAY
CONDENSATE MDS AN . B4 TRIM( S
(HS) HIGH PRESSURE STEAM | See PMC for P-T Limits e
(LC)  LOW PRESSURE STEAM + AP1602 TRIM5
LOW PRESSU - AP 554 TRIMS
(LS)  LOW PRESSURE .
(HHS) STEAM HIGH HIGH * APLBOOTRIMS
STEAM
95D1501 |DES:  ASMEB31.3-2014 B16.5/47 MG 22 - CL900 Class 500 1.5mm - 316316L S5 - 316/316L 55 - 316/316L S8 + 316L S5-FG, - CR-MO A193-B7, W/ | BODY:
CAT.  NORMAL Raised Face Mominal A312-TP316/316L, A1B2-F316/F316L A182-F316/F316L. SPIRAL WOUND, 2 HVY HEX NUTS | =======c===c==-
NPS 05- 12 {1.2mm SMLS - 316/316L SS A403 B16.5 3 2mm (1/8"THK CSA194-2H2 |- 316316L SS
SERV: 151,878 kglem2 @ -29 Deg C Minimum) | - 3167316L S8 WP316/316LS, 316L SSINNER WSHRS, LOW A182-F316/F316L
P PROCESSFLUID 83.82 kg/cm2 @ 510 Deg C A3ZTP316G16L, SMLS RING, 316L8S ALLOY PCC-1-4, |- 316 SS A351-CFBM
EFW.DBLBTT, |- 316/316L S5 A403 OUTERRING MECH GALV B695
CALCULATED WALL STRT SM. 100% “WP316/316L-WX. TRIM(S)
B X-RAY WLD. 100% X- ——— s
NPS 14 - 24 - 316/316L S5 + API 602 TRIM12
See PMC for P-T Limits A358-316316L C « AP1623 TRIM12
1. EFW. DBL BTT « APl 594 TRIM10
STRT SM. 100%
X-RAY
95)1S01 [DES.  ASMEB313-2014 B16.5/47 MG 24 - CL900 Class 500 1.5mm + 32155 + 32155 A182-F321 | » 321 SSA182-F321, |+ 347 SSFG,SPIRAL |- CR-MO-VA193-B16, | BODY
CAT NORMAL Raised Face Mominal A312-TP321,SMLY - 321 SS A403 B16.5 WOUND, 3 2mm Wi 2 HVY HEX sy
NPS 05-12 {1.2mm -32158 “WP321-5_SMLS {1/8") THK. 347 NUTS. CRMO |- 347 SS A182-F347
SERV- 151,878 kglem2 @ -29 Deg C Minimurm) A312-TP321, EFW] - 321 55 A403 S5 INNER RING, A184-7, 2WSHRS, | - 347 SS A351-CFBC
95268 kglem? @ 425 Deg C DBL BTT, STRI| -WP321-WX, WLD, MTSSOUTER |5 LOW ALLOYPCC
(P) PROCESSFLUID _
SM 100%X-RAY 100% X-RAY RIN - TRIM S)
CALCULATED WALL + 321 S5 A358-321 =
s CL. 1. EFW.DBL = AP1B02 TRIM17
NPS 14 - 24 BTT.STRT SM. * AP1623 TRIM17
Sea PMC for P-T Limits 100% X-RAY + 347 5S TRIMW/
FHF
15CB2B41 |DES. ASMEB31.3-2014 B16.5/47 MG 1.1 - CL1500 Class 1500 3.0mm + CSAID6-B,SMLS |+ CSAZ34-WPBN, | - CSAI105N, B165 |+ 316LSSFG, + CR1BMO BODY
CAT.  NORMAL Raised Face MNominal * ITCSA3-6SMLS | sms SPIRAL WOUND, A193BTM W/ 2 |===============
NPS05-6 {2.4mm + ITCSA420-WPLE, 3.2mm (1/8"THK HVY HEXNUTS, | » CSA105M
SERV: 260 406 kglcm?2 @ -29 Deg C Minimum) SMLS 316L SSINNER A184-2HM, 2 » CSA216-WCB
P PROCESSFLUID 192,68 kg/cm2 @ 345 Dag C RING, 316L 58 WSHRS, LOW
:wl:} e gjcm? 3 345 Dég OUTERRING ALLOY PCC-1-4, | TRIM(S)
AP ATENALAL PTFE COATED e
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IClass Design Code / P-T Limits Flange Class / |Corr Materials
Revision | Fluid Serv Cat/ Service(s) [(Range: Min / Max) Flange Facing |Allow Pipe Fittings Flanges Gaskets Bolts Valves
prp——— ~ APIG0Z TRIMTZ
NPS 8. 16 « API623 TRIM12
See PMC for P-T Limits + API 594 TRIM10
+ API 600 TRIM12
15CB2501 |DES  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL1500 Class 1500 3.0mm + CSA106-BSMLS |+ CSAI05N + CSA105N, B165 |+ 304 SSFGSPIRAL |- CRMOA19387. W |BODY:

CAT  NORMAL Raised Face Nominal + ITCSA333-6SMLS |- CSA234WPB WOUND, 3.2mm 2 HVY HEX NUTS | ===============
NPS 05 -6 (2.4mm + CS A671-CCE0CL. | N, SMLS (1/8") THK. 304 CSA194-2H 2 |+ CSAI0SN

SERV: 260,406 kglem2 @ -29 Deg C Minimum) 22, EFW, DBLBTT- ITCS A420-WPL6, SSINNERRING.CIS  WSHRS,LOW + CSAZ16-WCB
192,68 kglcm2 @ 345 Deg C STRT SM.100% | SMLS OUTERRING ALLOY PCC-14,

(P} PROCESSFLUID Aol @ M5 Do X-RAY « ITCSA420-WPLEW, MECH GALV BA95| TRIM(S):
CALCULATED WALL WLD. 100% X-RAY ==sz===z=======
palesiardaanc dsoi + APIG02 TRIM12
NPS 8- 20 « API623 TRIM12
See PMC for P-T Limits + API 534 TRIM10

+ APIG00 TRIM12
15CB2502 |DES:  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL1500 Class 1500 3.0mm + CSA106-BSMLS |+ CSAT105N - CSA105N, 6165 |+ 304 SSFG,SPIRAL |- CRMOA193-87. W/ |BODY:
c CAT  ELEVATEDTEMPERATURE Raised Face Morminal + ITCSA333-65MLS |+ CSA234-WPB WOUND., 3.2mm 2 HVY HEX NUTS | =======zmmmmae
NPS 05 -6 {2 4mm N, SMLS (1/8") THIC 304 CSA1942H.2 |+ CSAI0EN

SERV: 260.406 kgicm2 @ -29Deg C Minimum) -SrhachMIB-WPLﬁ, SSINNER RING.C]S  WSHRS,LOW + CSA216-WCB
146 676 kglem2 @ 425 Deg C ] OUTERRING ALLOY PCC-14,

) R D i MECH GALV BE95| TRIM(S):
CALCULATED WALL ==z===sz======
mmmmmmmmeemeeoe « API 602 TRIM12
MPS 8- 16 + API 623 TRIM12
See PMC for P-T Limits + API 594 TRIM10

« API 600 TRIM12
15CB4B42 |DES.  ASMEB31.3-2014 B16.5/47 MG 1.1 - CL1500 Class 1500 6.0mm + CSAID6-BSMLS |+ CSAZ34-WPBN, |[+CSAI05M, BI65 [+ 316LSSFG, + CR-15MO BODY-:

CAT.  ELEVATEDTEMPERATURE Raised Face HNominal + ITCSA3ZESMLS | smLS SPIRAL WOUND, A193-B7M W/ 2 |===============
NPS15-6 (4 Bmm « ITCSA420-WPLS, 3 2mm (1/8")THK HVY HEXNUTS. | « CS A105M

SERV: 260 406 kglcrm2 8-29 DegC Minimum) SMLS 316L SSINNER A194-2HM, 2 « CSA216-WCB

{H) HYDROGEN 146 676 kglem2 (@ 425 Deg C RING, 316L S8 WSHRS, LOW

(P} PROCESS FLUID QUTERRING ALLOY PCC-1-4, | TRIM(S):
CALCULATED WALL PTFE COATED | =m=zm——=emmeea
smmmemmmmmee + API602 TRIM12
NPS 8- 18 « 316 SSBALL/STEM,
See PMC for P-T Limits METAL ST

« API623 TRIM12

+ API 600 TRIM12

« API 534 TRIM10
15CJ1S07 |DES:  ASME B31.3-2014 B16.5/47 MG 1.9 - CL1500 Class 1500 1 5mm - 1-1/4 CR-1/2 MO - 1-1/4 CR-112MO - 1-1/4 CR-1/2 MO + 316LSSTM, - CR-MO-V A193-B16, | BODY:

CAT.  ELEVATED TEMPERATURE Raised Face Nominal A335.P11, SMLS A182-F11CL 2 A182-F11CL. 2 SPIRAL WOUND, W/ 2 HVY HEX | ===============
NPS 05 - 14 (1.2mm + 1-1/4 CR-1Z MO MN&T, B16.5 3.2mm (178" THK MUTS.CR-MO |+ 1-14 CR-1/1ZMO
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Class Design Code / P-T Limits Flange Class/ |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing | Allow Pipe Fittings Flanges Gaskets Bolts Valves
TR E R B s IR I
131172 ky : :
1), S IaGH PREBSURE OUTERRING - +1-14 CR-1/2 MO
CONDENSATE s
(HHS)  HIGH HIGH PRESSURE CALCULATED WALL i
aLEFﬂRESSURE STEAM NPS16-28 TRMS)
(H3) See PMC for P-T Limits L
+ API 602 TRIMS
+ API 623 TRIM5
+ API 584 TRIMS
« API 600 TRIMS
15CJ2501 |DES:  ASME B313-2014 B16.5/47 MG 1.9 - CL1500 Class 1500 3.0mm +1-1/4 CR-12MD + 1-1/4 CR-1/2MO +1-1/4 CR-12MD + 316L SS-TM, - CR-MO-V A193-B16, | BODY:
CAT:  NORMAL Raised Face horminal A335P11, SMLS A182-F11CL 2 AB2F11CL 2 SPIRAL WOUND, W/ 2ZHWHEX |===—=—=======
NPS0.5- 14 {2 4mm +1-1/4 CR-12MO N&T. B16 5 3.2mm (1/8" THK NUTS. CR-MO + 1-14 CR-1/2 MO
SERV: 263772 kgfem2 @ -29 Deg C Menimurm) ASWPI1CL 1, 316L SSINNER A194-7 JWSHRS, A182-F11CL 2
) PROCESSFLUID 178 602 kg/em2 (@ 425 Deg C SMLS RING, 316L 88 LOWALLOYPCC-f NRT
OUTERRING 1- «1-14 CR-1/2 MO
CALCULATED WALL A217-WCE
NPS 16 - 24 TRIM(S):
See PMC for P-T Limits e o a———
+ API 602 TRIMS
+ API 623 TRIMS5
+ API 600 TRIMS
+ APl 534 TRIMS
15CK1S07 |DES:  ASME B313-2014 B165/47 MG 1.10 - CL1500 Class 1500 1.5mm + 2-1/4 CR-1 MO + 2-1/4CR-1 MO « 2-1/4 CR-1 MO + 316L SSTM, + CR-MO-VA193-B16, | BODY,
CAT:  ELEVATED TEMPERATURE Raised Face Mominal A335-P22 SMLS Al82-F22CL.3 A182-F22CL 3 SPIRAL WOUND, W2HVWY HEX |—=——=—====
NPS05- 14 (1.2mm « VAR MO M&T. B16.5 32mm (1/8") THK MIITS CRMO £ 2104 PR MO
SERV 263772 kgicm2 @ -29 Deg C Minimum) AZI-WP22CL 1, 316L SSINNER A194-7, 2WSHRS, A182-F22CL 3
He 79.764 kglem2 @ 550 Deg C SMLS RING, 316L SS LOWALLOYPCC-ft  N&T
PR ggl‘»TDFI:_F:JE&EﬁERE OUTER RING 1- +24 ig c;}wgo
174
(HS)  HIGH PRESSURE STEAM | CALCULATED WALL
NPS 16 - 24 TRIM(S):
See PMC for P-T Limits ===============
« API 602 TRIMS
« API 623 TRIMS
« API 600 TRIMS
+ APl 584 TRIMS
1FEOAD DES:  ASMEB31.3-2014 RTR 1FEDAQT MET Class 150 Mone + RTR(EPOXY) + RTR (EPOXY)D5685] « RTR(EPOXY) + NON-ASEW/ -CSA307-B,W/1 |BODY
CAT:  NORMAL Flat Face D296-RTRP- -RTRF-11F2E, D4024-RTR-113H, NEOPREME HVY HEX NUT,  |=—==—=—==—=——=
NPS 4- 36 1IFW. FILAMENT FILAMENT WND MFRSTD. 8165 BINDER. FULL CS ABB3-A, 2 « SUPER DUPLEXSS
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GENERAL SPECIFICATION

MATERIAL SELECTION FOR PIPING SYSTEM
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Class Design Code / P-T Limits Flange Class / |Corr Materials
Revision | Fluid Serv Cat/ Service(s) |(Range: Min / Max) Flange Facing |Allow  [pjpe Fittings Flanges Gaskets Bolts Valves
SERV- 1034 kg/em2 @ 38 Deg C BOLT PATTERN (18") THK FA36-1, MECHGALY  A995-6A
6.89 kglem2 @ 121 Deg C « RTR (EPOXY) B695 CL.55
(BDW) BLOWDOWN
WATER (CH) D4024-RTR-113H, TRIM(S)
CALCULATED WALL MFR STD,B1647A SoiTe
CHEMICALS e ] ROI TPATTFRN = 7EN7 I IDED
(W) INDUSTRIALWATER MNPS 42 - 60 TRIM
(WELLWATER, PLANT See PMC for P-T Limits + MFR STDTRIM
(SS) CLEAN WATERSEWER
(SW) SEAWATER
(WW) WASTEWATER
3NQ1S01  [DES:  ASMEB31.3-2014 B16.5/47 MG 28 - CL300 Class 300 1.5mm + ALLOY 625 + ALLOY625B366 |+ ALLOY62 + ALLOY625-FG, + CR-MO A133-B7, W/ | BODY:
CAT:  NORMAL Raised Face Mominal B444-N0BE25-1, “WPNCMC-S ANN., BSG4-NOGB2SANN|  SPIRALWOUND, 2 HVY HEX NUTS, | =s======s===c=
NPS 05 - 24 {1.2mm ANN_. SMLS SMLS B165 3.2mm (1/8"THK CSA194-2H2 |+ ALLOYE25
SERV- 52.734 kglem2 @ -29 Deg C Minimum) | + ALLOY 6% + ALLOY 625B366 ALLOY 625 INNER| ~ WSHRS, LOW B564-N06625ANN.
(H  HYDROGEM 35.904 kglom2 @425 Deg C B443-N06625-1, -WPNCMC-WX RING, ALLOY 625 ALLOY PCC-1-4, |+ ALLOY 625
ANN,, EFW, DBL ANN., WLD, 100% OUTER RING MECH GALV B695 A494-CWEMC
BTT. STRT SM.
100% X-RAY TRIM(S)
+ API 600 TRIM20A
TNM1501 DES:  ASMEB31.3-2014 B16.5/47 MG 34 - CL150 Class 150 1.5mm + ALLOY 400 » ALLOYA400 = ALLOY 400 + ALLOY400-FG, « CR-MO A193-B7, W/ | BODY
CAT-  NORMAL Raised Face Nominal B165-N04400ANN B564-N04400 ANN BE64-MO4400 AN, SPIRAL WOUND, 2 HVY HEX NUTS | ===============
NPS 05 - 24 (1.2mm SWMLS + ALLOY 400B366 B165 32mm (1/8")THK CSA194-2H2 |+ ALLOY 400
SERV: 16.218 kglcm2 @ -29 Deg C Minimum) | * ALLOY 400 WPNC-SANN, P ALLOY 400 INNER| ~ WSHRS, LOW B564-NO4400ANN
985 7 @315 c B725-N04400ANN SML RING, CS QUTER ALLOY PCGC-1-4, |+ ALLOY 400
(P)  PROGESSFLUID fem2 00335 Deg EFW.DBLBTT. |.all Ov 400 8% RING MECH GALV B§95|  A494-M35-1
STRT SM. 100% WLD. 100% X-
X-RAY TRIM(S}
- API 602 TRIM11
« API 600 TRIM11
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