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Preface

We aim to fill a gap in technical literature. At this moment there are no hydraulic piping stand-
ards available which cover different pressure classes and piping materials as well as being gener-
ally suited for all applications. The authors of this Handbook have several decades of experience
in hundreds of non-welded piping projects all over the world in segments such as offshore,
marine, steel, mining and testing (just to mention a few).

Hydraulic Piping Standard Handbook is intended for professionals working within industries
where hydraulic piping is used. This Handbook offers relevant information in one package for
anyone installing or using non-welded hydraulic piping systems.

This Handbook gives easy-to-use guidelines and compiles all relevant information in one place
instead of having to look it up from several different sources. One of the main advantages in this
Handbook is the standardization of piping classes which enables the reduction of pipe sizes/wall
thicknesses as well as components. This Handbook contains information and standards that assist
in the engineering process of a non-welded piping system through non-welded hydraulic piping
standards, recognized Marine Classification Societies’ main rules, relevant technical guidelines
and hydraulic symbols.

We appreciate your assistance in perfecting this Handbook. Please send any suggestions or
possible corrections to info@gshydro.com. Please specify in the subject field “Hydraulic Piping
Standard Handbook”. Thank you!






Disclamer

In the professional judgment of GS-Hydro, the accuracy and level of detail of the information
presented in this Handbook are suitable for use by professional users with the required expertise
and experience. The information is believed to be correct at time of release of this edition of the
Handbook. However, correct use of this Handbook and verification of relevant information for
the job at hand is the responsibility of the user.

GS-Hydro is not responsible for any direct or indirect damage caused by possible mistakes or the
wrong application of the information. The latest rules and instructions must always be checked to
ensure the safety of the people, equipment and environment involved. GS-Hydro prohibits repro-
duction and distribution of this material for use by third parties or for commercial gain.
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How to use this handbook

Hydraulic Piping Standard Handbook is a compilation of standards and information which is useful when engineering
hydraulic piping systems. This Handbook offers information and guidelines according to international standards and
Classification Societies' rules which are meant to assist in the standardization of hydraulic piping as well as to act as the
foundation for project detail engineering.

Understanding Projects

It is important to understand the basics of project business, in other words, the processes behind every project in the
offshore, marine and land-based businesses. Below are presented three different project types in simplified steps.

Land-based project Marine project

Investment decision Feasibility

Mill specification Outline project

Project development

OEM specification /

Reference Contract project
Basic engineering .
Detail engineering Detail design

Construction Construction

: i and

installation comissioning
Offshore project

Operation Operation

Concept engineering

FEED
Basic engineering

Detail engineering

Construction
. an .
installation

Comissioning

Operation

From a hydraulic piping viewpoint the most important issue in every project is the basic engineering which involves mak-
ing decisions on how the project will be executed later on (such as detail design, installation and commissioning). Even
in a basic design stage, clear and exact decisions are critical for the success of the next project stage. If basic design is
done in a very light or unclear manner there will be difficulties later on when these decisions and technical specifications
need to be followed.

One of the main goals of this Handbook is to assist in the basic engineering or basic design. Very detailed information is

needed to execute the basic engineering in a way that will create success in the later stages of detail engineering, instal-
lation and commission.

GS-Hydro



How to use this handbook

For the project input phase, basic engineering for hydraulic piping is based on the following simplified steps:

Define how Define
piping system cleanliness and

connects to other flushing
equipment requirements

Define oil flow,
pressure etc. to

Choose materials
and connection

help define technology

piping size

Next comes detail engineering which determines the detail level of final pipe routing, material, components etc.

The Hydraulic Piping Standard Handbook assists in the above mentioned engineering process by providing relevant
information and standards for this project input phase. This is when the piping requirements are defined such as desired
working pressure, maximum pressure, maximum flow rate, acceptable pressure drops and classification requirements.

Piping standards - Chapter 1

Piping standards are based on three different conditions:
e Normal dry indoor conditions (carbon steel)

e High humidity outdoor conditions (stainless steel)

* |ce conditions -50 °C (stainless steel)

Pipe sizes are standardized to reduce the numbers of pipe sizes. The tables give basic information for normal standard
pipe sizes with flow and pressure. All pipe sizes have been matched with a recommended non-welded connection
technology while fulfilling Classification Society Standards. The chosen seals, valves and hose-assemblies are the ones
that are most commonly used. In high humidity outdoor conditions with high pressure (=315 bar) and large pipe sizes
(>4") duplex or superduplex piping material can alternatively be used (this is intentionally not covered in this Handbook).
Their use should be considered separately each time (take into consideration the application, material and manufactur-
ing method).

Rules and guidelines for hydraulic piping from corresponding Classification Societies — Chapter 2

This presents a selection of the main rules from four Marine Classification Societies (American Bureau of Shipping, Det
Norske Veritas, Germanischer Lloyd, Lloyd's Register). It gives a basic understanding of the main rules and guidelines
for hydraulic piping which need to be considered in the piping project. The authors do not have any liability for context

or possible changes to the rules so it is assumed that the reader always checks for the latest updates directly from the
Classification Societies.

Flushing and pressure testing — Chapter 3
Flushing is a critical step in the hydraulic piping procedure as it ensures the cleanliness of the piping. Given the variety
of hydraulic systems, it is important that the relevant professionals are present at a very early stage to set the right goals

for the level of purity. The desired level of purity can be influenced e.qg. by different types of valves (proportional or servo
valves), pumps, cylinders, motors, and oil viscosity.

Useful technical information — Chapter 4

An overview of the most important issues involved in hydraulic piping design and installation.

Hydraulic symbols — Chapter 5

Basic symbols used in hydraulic engineering including those according to SMS and Cetop.
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Piping Standards

Carbon Steel Piping: 16 bar-420bar . ......... ... .. .. ... ... ... ........ 13
Stainless Steel Piping, AISI: 16 bar-420bar ... ....... .. ... .. ... ....... 37
Stainless Steel Piping, Ice Class -50°C: 16 bar-420bar .................. 61
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Basic Connection Table. . . ... ... .. .. . . . . ... ... 15
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Carbon Steel Piping: Basic Connection Table

Basic Connection Table

EF = End forming
37 = 37°-Flaring

RR = Retain Ring Flange
420
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Carbon Steel 16 bar / 250 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 16 bar / 250 Psi GSCS01-01 | 1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 15 18 22 28 35 42 50
Wall thickness [mm] 1,5 1.5 2 2 2 2 3 3 3
Material E235N E235N E355N E355N E355N E355N E355N E355N E235N
Flow (v=3 m/s) [I/min] 6,93 11,45 17,11 21,11 45,78 81,39 118,89 183,12 273,56
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 337 42,4 483
NPS/ASME B36.19M-2004 118" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 90 115 140 165 220 273
Wall thickness [mm] 3 3 3,5 4 4,5 5 6 6
Material E235N E235N E235N E235N E235N E235N E235N E235N
Flow (v=3 m/s) [I/min] 412,03 634,3 973,91 1617,74 2424,85 3394,73 6113,2 9625,5
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 DN 250
0.D. [mm] 60,3 76,1 88,9 114,3 1393 168,3 2191 273
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8" 10"
0.D. [mm] 60,30 73,00 88,90 114,30 1413 168,30 219,10 273,00
Item Type Pi[P"?r:]ize Pip[?n]Size Tl'érsg?irsl;ze Class Standard Material g::h"ne:ﬂg;
Male stud GE Notes:
Straight union G All piping
Reducer straight GR ﬁ?)rr]l':'\?vcetllcci’:j it
union technology
Union T T Acceptable
technology:
Pipeop, |Urionebon “ 10-22 1a"=38" | Lseries | P084341 | c15510/1.0718 | ~Tube endforming
10-22 mm | Union cross K (DIN 2353) ) 0.D. 10-22 mm
Union Weld bulkhead ESV
Union bulkhead sV (_)?[’)7;3_2);7[]39""“
Reducer RED
Thread reducer RI
Blanking plug VST
Flange connection 3xx/0ODxWt
Male thread flange 3xx014
Elbow block 3xx115
Tee block 3xx116
2'33220;3;1 Reducer tee block 3xx/3xx/3xx116 S S 30%/3Epsi I(SS(AEG11652181 Pé?ﬂ\ééggagj
Flange bend 3xx018 Code 61)
Bulkhead flange 3xx019
Reducer flange RF3xx-3xx
Reducer block RBE3xx-3xx
Blind flange 3xx125
16
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Carbon Steel Piping: 16 bar — 420 bar

Pipe . Thread .
h Pipe : . Connection
Item Tag [?l:ﬁ:] size [in] su[@irﬁSP Class Standard Material Technology
Flange connection 1xx/ODxWt Notes:
Elbow block 1xx115 All piping connections with
Tee block 1xx116 non-welded technology
Reducer tee block 1xx/1xx/1xx116 1S0 6162-1 Acceptable technology:
Pipe 0.D. " u_ou| SAES50 ’ P355N / 5355) .
50-273 mm | F1ange bend 1xx018 50-273 | 11/2-10" | 11/2"-2 bar (Eﬁgej 211)8 (EN10305-4) —Tube endforming
Bulkhead flange 1xx019 0.0.10-22mm
Reducer flange RF1xx-1xx —37°flaring
0.D.28-273 mm
Reducer block RBETxx-1xx
Blind flange 1xx125
DIN 912/ 8.8 electro
Bolt Hexagon head bolt 28-273 ASME B/8.2.2 galvanized
DIN 934/ 8. electro
NUERSS! Hexagon nut 28-273 ASME B/8.2.2 galvanized
10-22 FPM (Viton®)
Gasket 28-42 Bonded Seal | Steel and Perbunan
50-273 0O-Ring NBR
Pipework SPALXxxxPP- _ S Series Polypropylene &
fastening | 1amP DPAL-AS | 10-273 (Heavy) | DIN3015 537
EN 853 1SN/
Hose  |1/4"-2" G11GSIT 114" 2" SAELOOMAT! | synthetic rubber
/SN
1/4"-3/4" 1/4"-3/4" | L-series 1S0 12151-2
Hose fittings G-/ GSP series SAE 3000 C15510/1.0718
-2 PsiSAE) | 150 121513
518 Code
61)
*) xx=components size code
08 12 16 20 24 EY) 40 48 56 64 80 9% | note: 8"=228xx
0|3 | o vt vt |2t 2120 | 3t | 334t | 4 5" 6" 10"=260xx
Branch connections
1/2” . e
T-DIN  =Tee Fitting ISO 8434-1
%" TE = Tee or Reduction Tee Flange
1" BL =Tee or Reduction Tee Block
" TE/BL/ TE/BL/ TE/BL/ TE/BL/ BLBSP = Reduction Tee Block BSP
4 BLBSP BLBSP BLBSP BLBSP
TBN = Reduction Tee Between BSP thread
TE/BL/ TE/BL/ TE/BL/  TE/BL/ eduction fee Eeteen E5F fhrea
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Carbon Steel 50 bar / 750 Psi

TECHNICAL SPECIFICATION

Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 50 bar / 750 Psi GSCS01-02 | 1

E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:

E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %

Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.

GS-Hydro

Outside diameter [mm] 10 12 15 18 22 28 35 42 50
Wall thickness [mm] 1,5 1,5 2 2 2 2 3 3 3
Material E235N E235N E355N E355N E355N E355N E355N E355N E235N
Flow (v=5 m/s) [l/min] 11,54 19,08 28,5 46,16 76,3 135,65 198,06 305,21 455,93
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 48,3
NPS/ASME B36.19M-2004 1/8" 14" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 90 115 140 165 220
Wall thickness [mm] 3 3 3,5 4 4,5 5 6
Material E235N E235N E235N E235N E235N E235N E235N
Flow (v=5 m/s) [I/min] 686,72 1057,16 1622,36 2 646,08 4041,42 5 657,89 10 188,67
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200
0.D. [mm] 60,3 76,1 88,9 114,3 139,3 168,3 2191
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8"
0.D. [mm] 60,30 73,00 88,90 114,30 141,3 168,30 219,10
Pipe Size | Pipe Size | Thread size . Connection
Item Type [mm] fin] BSP [in] Class Standard Material Technology
Male stud GE Notes:
Straight union G All piping
connections with
Reducer straight GR non-welded
union technology
Union T T Acceptable
technology:
pipe @, | Umon elbow d 150 8434-1
U "_3/4" -Seri - —Tube endformin
1022 mm | Union cross K 10-22 1/4"-3/4 L-Series (DIN 2353) C15510/1.0718 ob o 9
Union Weld bulkhead ESV
Union bulkhead sV 6%725];'33;% mm
Reducer RED
Thread reducer RI
Blanking plug VST
Flange connection 3xx/ODxWt
Male thread flange 3xx014
Elbow block 3xx115
Tee block 3xx116
Pipe 0.D. Reducer tee block 3xx/3xx/3xx116 . ., . SAE 1SO 6162-1 P355N / $355)
28042 tm 28-42 | 3/4"-11/4 1/4"-2 3000psi | (SAEJ518 (EN10305-4)
Flange bend 3xx018 Code 61)
Bulkhead flange 3xx019
Reducer flange RF3xx-3xx
Reducer block RBE3xx-3xx
Blind flange 3xx125
18




Carbon Steel Piping: 16 bar — 420 bar

Pipe : Thread .
h Pipe h . Connection
Item Tag [?r:ﬁ] size [in] suﬁn%SP Class Standard Material Technology
Flange connection 1xx/ODxWt Notes:
Elbow block 1xx115 All piping
Tee block 1%x116 connections with
non-welded
Reducer tee block 1xx/1xx/1xx116 150 61621 technology
sobe @D Flange bend 1018 | 50-220 | 1172-8" [1172727 | SES0 (she ) 18 Foiosons, | Acceptable
Code 61 .
Bulkhead flange 1xx019 ode 61) technology:
~ —Tube endforming
Reducer flange RF1xx-1xx 0D.10-22 mm
Reducer block RBE1xx-1xx
—37°flaring
Blind flange 1xx125 0.D.28-220 mm
. DIN 912/ 8.8 electro galva-
Bolt Hexagon head bolt 28-220 ASME B/8.2.2 nized
DIN 934/ 8. electro
LU Hexagon nut 28-220 ASMEB/822 |  galvanized
10-22 FPM (Viton®)
Gasket 28-42 Bonded Seal | Steel and Perbunan
50-220 0-Ring NBR
Pipework SPALXXxXxPP- . S Series Polypropylene &
fastening | C12MP DPAL-AS | 10-220 (Heawy) | DIN3015 sB37
EN 853 1SN/
Hose  |1/4"-2" G1/GSIT 114"-2" SAELOOMAT! | synthetic rubber
/SN
1/4"-3/4" 1/4"-3/4" | L-series 1S0 12151-2
- G- / GSP-series SAE 3000
Hose fittings pog P-series Psi (SAE J 50 121513 C15510/1.0718
518 Code
61)
*) xx=components size code
08 12 16 20 24 32 40 48 56 64 80 96
note: 8"=228xx
12" 3/4" 1" 114" | 112" 2" 212" 3" 33/4" 4" 5" 6"

Branch connections
T-DIN  =Tee Fitting SO 8434-1

TE =Tee or Reduction Tee Flange

BL =Tee or Reduction Tee Block

BLBSP = Reduction Tee Block BSP

TBN = Reduction Tee Between BSP thread

TE/BL/  TE/BL/  TE/BL/ TE/BL/
BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/  TE/BL/ TE/BL/
BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

1" 1" 2
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Carbon Steel 150 bar / 2250 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 150 bar / 2250 Psi GSCS01-03 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 42 50
Wall thickness [mm] 1,5 1,5 2 25 2,5 3 4 4 5
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 11,54 19,08 33,91 52,99 94,2 135,65 211,95 272,24 376,8
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 483
NPS/ASME B36.19M-2004 18" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 90 115 130 150 190 250 273
Wall thickness [mm] 5 5 5 15 15 15 20 25 25
Material E355N E355N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 589,05 995,49 1507,96 1701,49 2 355,00 3 391,20 5 298,75 9 420,00 11711,18
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 DN 250
0.D. [mm] 60,3 76,1 889 1143 1393 168,3 2191 273
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8" 10"
0.D. [mm] 60,30 73,00 88,90 114,30 1413 168,30 219,10 273,0
Item Type Pimeniize Pip[?nfize Tlérseg?i:;ze Class Standard Material %:cnhnneocltci;;
Male stud GE Notes:
Straight union G All piping connec-
Reducer straight GR \t/:/%rl]éevt\i":ecmg_logy
e Acceptable
Union T T technology:
Pipe OD. E::Z: ::;N v: 10-25 378" 1" steZ'\',‘;j '(f)?ngg‘é; C15510/1.0718 oD T03smm
Union Weld bulkhead ESV —37°-flaring
Union bulkhead sV 0.D-30-90 mm
Reducer RED — Retain Ring
Thread reducer RI 0.D.115-273 mm
Blanking plug VSTI
Flange connection 3xx/0ODxWt
Male thread flange 3xx014
Elbow block 3xx115
Tee block 3xx116
Pipe 0. Reducer tee block 3xx/3xx/3xx116 30.90 . prge SAE I(SS(/)AI?]sSzHl P355N / $355)
30-90imm Flange bend 3xx018 3000 Psi Code 61) (EN10305-4)
Bulkhead flange 3xx019
Reducer flange RF3xx-3xx
Reducer block RBE3xx-3xx
Blind flange 3xx125
20
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe Thread :
Item Tag Size Size | size BSP Class Standard Material %:cnhnneocltolon
[mm] [in] [in] gy
Flange connection 4xx Notes:
Elbow block 4xx115 » .
Tee block 4xx116 vAvllltE Iﬁ?ng_vzz?(?eedctlons
: Reducer tee block Axx/4xx/4xx116 400-series technology
Pipe 0.D. g6 hend 4xx018 1s | 4 | 112727 | (350-400
115 mm bar) Acceptable
Bulkhead flange 4xx019 technology:
Reducer flange RF4xx-dxx Tube endformi
Reducer block RBE4xx-4xx 65’ 1%25 c;qrmmg
Blind flange 4xx125 P355N / 5355)
1SO 6164 o _flari
i EN10305-4 —37°-flaring
Flange connection 8xx ( ) 0D, 30-90 mm
Elbow block 8xx115
Tee block 8xx116 Bgeﬁig R2"7‘g m
bive O Reducer tee block | 8xx/8xx/8xx116 "o 800-series -
ipe 0.D. . - >
130-250 mm Flange bend 8xx018 130-273 10" (35b(1|a If;OO
Bulkhead flange 8xx019
Reducer flange RF8xx-8xx
Reducer block RBE8Xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 30-273 DIN 98}82 2’ QSME 8.8 electro galvanized
DIN 934 / ASME 8. electro
Nut Hexagon nut 30-273 B/8.2.2 galvanized
10-25 FPM (Viton®)
Cadlath 30-273 Bonded Seal Steel and Perbunan
10-273 DIN 3015 Polypropylene & St37
Pipework SPALxxxxPP- S-Series
fastening Clamp DPAL-AS 10-273 (Heavy) DIN 3015 Polypropylene & St37
w_am M3K w_qun EN 857 1SC
14 G52C 14 EN 857 25C
Hose Synthetic rubber
11/4"=2" EFG3K 1/4"- EN 856 R12/
GS4SH 2" EN 856 4SH
147" G-/ P-series 141" ?Hse‘;’\',‘;; 150 12151-2
Hose fittings SAE 3000 Psi C15510/1.0718
11/4"=2" GSPGSH/ (SAEJ518 | 150121513
Code 61)
*) xx=components size code
08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"
Branch connections
1/2” . e
T-DIN  =Tee Fitting ISO 8434-1
%" TE = Tee or Reduction Tee Flange
1" BL =Tee or Reduction Tee Block
" TE/BL/ TE/BL/ TE/BL/  TE/BL/ BLBSP = Reduction Tee Block BSP
4 BLBSP BLBSP BLBSP BLBSP
TBN = Reduction Tee Between BSP thread
TE/BL/ TE/BL/ TE/BL/  TE/BL/ eduction fee Eeteen E5F fhrea
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Carbon Steel 210 bar / 3000 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 210 bar / 3000 Psi GSCS01-04 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm2 | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 42 50
Wall thickness [mm] 2 2 2 25 2,5 3 4 4 5
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 15,07 33,91 52,99 94,2 135,65 211,95 272,24 376,8
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 48,3
NPS/ASME B36.19M-2004 118" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 97 115 130 150 190 250 273
Wall thickness [mm] 5 7 12 15 15 15 20 25 25
Material E355N E355N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 588,75 819,78 1254,98 1701,49 2 355,00 3391,20 5 298,75 9 420,00 11711,18
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 DN 250
0.D. [mm] 60,3 76,1 88,9 1143 139,3 168,3 2191 273
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8" 10"
0.D. [mm] 60,30 73,00 88,90 114,30 141,3 168,30 219,10 273,0
Pipe Size | Pipe Size | Thread size : Connection
Item Type [mm] fin] BSP [in] Class Standard Material Technology
Male stud GE Notes:
Straight union G All piping connec-
: tions with non-
Reducer straight GR welded technology
union
Acceptable
Union T T technology:
) Union elbow w . —Tube endforming
Pipe O.D. u_qn S-Series | 1SO 8434-1 -
10-25mm | Union cross p 10-25 3/8"-1 (Heavy) | (DIN2353) | C15510/1.0718 0.D.10-25 mm
Union Weld bulkhead ESV 0B 3073
Union bulkhead N — Retain Ring
Reducer RED 0.0.97-250 mm
Thread reducer RI
Blanking plug VSTI
Flange connection 3xx/ODxWt
Male thread flange 3xx014
Elbow block 3xx115
Tee block 3xx116
. Reducer tee block 3xx/3xx/3xx116 -
Pipe O.D. 3073 | 121 1 saE | 081900 | passNys3ss)
30-73 mm Flange bend 3xx018 3000 Psi Code 61) (EN10305-4)
Bulkhead flange 3xx019
Reducer flange RF3xx-3xx
Reducer block RBE3xx-3xx
Blind flange 3xx125
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread

b : : Connection
Item Tag Size Size | size BSP Class Standard Material
{mm] Tin] fin] Technology
Flange connection 4xx Notes:
Elbow block 4xx115 o .
Tee block bt 16 Al piping connections
e Reducer tee block Axx/Axx/4xx116 400-series technology
PE 2L | Flange bend 4xx018 97-115 | 3-4" |11/2"-2"| (350-400
97-115 mm bar) Acceptable
Bulkhead flange 4xx019 technology:
Reducer flange RF4Axx-4xx Tube endformi
Reducer block RBEAXX-4XX 6[;1 1e0e_r215 mﬁlng
Blind flange 4xx125 P355N / $355)
1SO 6164 370 flari
Flange connection 8xx (EN10305-4) o 3D7 3 (‘;I_a;';‘?nm
Elbow block 8xx115 o
Tee block 8xx116 — Retain Ring
= D00 > 0.0.97-273 mm
Reducer tee block 8xx/8xx/8xx116 800-series
Pipe 0.0.  |'elange bend ax018 | 130-273 | 4127~ (350-400
130273 mm |29 10" ba)
Bulkhead flange 8xx019 ar
Reducer flange RF8xx-8xx
Reducer block RBE8xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 30-273 DIN 3}82 2/ QSME 8.8 electro galvanized
Nut Hexagon nut 30-273 DIN g%‘zléSME 8. electro galvanized
10-25 FPM (Viton®)
Gasket
30-273 Bonded Seal Steel and Perbunan
Pipework SPALXXXXPP- S-Series
fastening Clamp DPAL-AS 10-273 (Heavy) DIN 3015 Polypropylene & St37
EN 857 2SC
1471 sk 14" SAE 100R19
1SO 11237 R19
Hose Synthetic rubber
" EN 856 R12
114"=2" AR e SAE 100R12
EN856 4SH
w_qu - w_qm S-Series
1/4"-1 G- / P-series 1/4"-1 (Heavy) 1S0 12151-2
Hose fittings SAE 3000 Psi C15510/1.0718
1/4"-2" GEP/ GSH/ (SAEJ518 | 1S012151-3
Code 61)

*) xx=components size code

08 12 16 20 24 32 40 43 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" | 412" 5" 6" 8" 8" 10"

Branch connections

T-DIN  =Tee Fitting ISO 8434-1

TE =Tee or Reduction Tee Flange
BL =Tee or Reduction Tee Block
TE/BL/ TE/BL/ TE/BL/  TE/BL/ BLBSP = Reduction Tee Block BSP

BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/  TE/BL/ TE/BL/
BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

TBN = Reduction Tee Between BSP thread

14" 1"
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Carbon Steel 250 bar / 3600 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 250 bar / 3600 Psi GSCS01-05 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 42 50
Wall thickness [mm] 2 2 2 2,5 2,5 3 4 4 5
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 15,07 33,91 52,99 94,2 135,65 211,95 272,24 376,8
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 337 42,4 483
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 97 115 130 150 190 250 273
Wall thickness [mm] 6 7 12 15 15 15 20 25 25
Material E355N E355N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 542,50 819,78 1 254,98 1701,49 2 355,00 3391,20 5 298,75 9 420,00 11711,18
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 DN 250
0.D. [mm] 60,3 76,1 88,9 1143 139,3 168,3 2191 273
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8" 10"
0.D. [mm] 60,30 73,00 88,90 114,30 1413 168,30 219,10 273,0
Item Type Pi[pnt:r:]ize Pip[?n]Size Tl'érseg?i:;ze Class Standard Material %:cnhnneoclt(:;;
Male stud GE Notes:
Straight union G All piping
Reducer straight GR ﬁ?,?]'.]fvceﬁ'g:é with
union technology
Union T T Acceptable
’ Union elbow w . technology:
\hpe 0D Union cross " 10-25 3/8"-1" %Hseea’\',‘;i L%?ngéég 15510/1.0718 | ~Tube endhorming
Union Weld bulkhead ESV 6%735?;?%]m
Union bulkhead sV -
Thread reducer RI
Blanking plug VSTI
Flange connection 6xx/ODxWt
Male thread flange 6xx014
Elbow block 6xx115
Tee block 6xx116
Pipe .. Reducer tee block 6xx/6xx/6xx116 3073 - pgn SAE l(SS%EG]GS%é% P3SN / 5355)
30-73mm | Flange bend 6xx018 6000 Psi | "= e 62) (EN10305-4)
Bulkhead flange 6xx019
Reducer flange RF6xXx-6XX
Reducer block RBEGXX-6xx
Blind flange 6xx125
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread :
Item Tag Size Size | size BSP Class Standard Material %eocnhnneocltolon
[mm] | [in] [in] 9y
Flange connection 4xx Notes:
Elbow block 4Axx115 . .
Tee block 4xx116 vAvllltﬁ 'ﬁ:’r:]g_vf,g?;:; tions
Pine O, Reducer tee block Axx/Axx/4xx116 : 400-series technology
ipe 0.D. _ _4"
97-115 mm_LFlange bend 4xx018 97-115 | 3-4 127—2" (35[?;300 Acceptable
Bulkhead flange 4xx019 technology:
Reducer flange RF4xx-4xx Tube endformi
Reducer block RBE4xx-4xx ag 1e 0?]25%'2:"9
Blind flange 4xx125 10 6164 P355N / $355)
Flange connection 8xx (EN10305-4) — 37°-flaring
Elbow block 8xx115 0.D.30-73 mm
Tee block 8xx116
. Reducer tee block 8xx/8xx/8xx116 ) 800-series — Retain Ring
130730 [ Flange bend so018_[130-273| 412~ (350400 0..97-273 mm
Bulkhead flange 8xx019 bar)
Reducer flange RF8xx-8xx
Reducer block RBE8Xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 30-273 DIN SB}S?ZIQSME 8.8 electro galvanized
Nut Hexagon nut 30-273 DIN E%IZIQSME 8. electro galvanized
10-25 FPM (Viton®)
Gasket
30-273 Bonded Seal Steel and Perbunan
f;gfe":]’f’n’; Clamp SPGB | 10273 ste‘;"'lfs DIN3015 | Polypropylene & St37
EN 857 2SC
114"-1" e 1147-1" SAE 100R19
1SO 11237 R19
Hose EN 856 R12 Synthetic rubber
11/4"—2" EFG5SK 11/4"— SAE 100R12
GS5SH 2" 1SO 3862-12
EN856 4SH
1a"1" G-/ P-series 14"1" ?Hsg";§ 150 12151-2
Hose fittings . SAE 6000 Psi C15510/1.0718
1472 Gt series SAEISTe | 150121513
Code 62
*) xx=components size code
08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 11/4" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"

Branch connections

T-DIN  =Tee Fitting ISO 8434-1

TE =Tee or Reduction Tee Flange
BL =Tee or Reduction Tee Block
TE/BL/ TE/BL/ TE/BL/  TE/BL/ BLBSP = Reduction Tee Block BSP

BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/  TE/BL/ TE/BL/
BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

TE/BL/ TE/BL/
BLBSP BLBSP

TBN = Reduction Tee Between BSP thread

14" 1"
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HYDRAULIC PIPING STANDARD HANDBOOK REVISION 1/ 0414

Carbon Steel 280 bar / 4000 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 280 bar / 4000 Psi GSCS01-06 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 46 50
Wall thickness [mm] 2 2 2 3 3 4 4 8 5
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 15,07 33,91 46,16 85,02 113,98 211,95 211,95 376,8
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 483
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60 73 97 115 130 150 190 250 273
Wall thickness [mm] 6 7 12 15 15 15 20 25 25
Material E355N E355N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [l/min] 542,50 819,78 1254,98 1701,49 2 355,00 3391,20 5 298,75 9 420,00 11711,18
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200 DN 250
0.D. [mm] 60,3 76,1 88,9 14,3 139,3 168,3 2191 273
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8" 10"
0.D. [mm] 60,30 73,00 88,90 114,30 1413 168,30 219,10 273,0
Pipe Size | Pipe Size | Thread size : Connection
Item Type fmm [in] BSP [in] Class Standard Material Technology
Male stud GE Notes:
Straight union G All piping
connections with
Reducer straight GR non-welded
union technology
Union T T Acceptable
technology:
pipeop, | UMion elbow w S-Series | IS0 8434-1
10-20mm | Union cross K 10-20 3/8"-3/4 (Heawy) | (DIN2353) | C15510/1.0718 (_)_T;bfo Sgt(i]fmmg
Union Weld bulkhead ESV
. - 37°flaring
Union bulkhead SV 0.D.25-73 mm
Reducer RED — Retain Ring
Thread reducer RI 0.0.97-273 mm
Blanking plug VSTI
Flange connection 6xx/ODXWt
Male thread flange 6xx014
Elbow block 6xx115
Tee block 6xx116
. Reducer tee block 6xx/6xx/6xx116 1SO 6162-2
Pipe 0.D. 2573 | 342107 | 12" SAE | (GAE)s1g | P39SN/S355)
25-73mm | Flange bend 6xx018 6000Psi | Tdag) | (EN10305-4)
Bulkhead flange 6xx019
Reducer flange RF6Xx-6XX
Reducer block RBE6XX-6XX
Blind flange 6xx125
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread :
Item Tag Size Size | size BSP Class Standard Material %eocnhnneoclgon
[mm] | [in] [in] v
Flange connection 4xx Notes:
Elbow block 4xx115 B )
Tee block b1 16 Al piing connections
bine O, Reducer tee block Axx/Axx/4xx116 : 400-series technology
ipe 0.D. . " >
97-115 mm_LFlange bend 4xx018 97-115 | 3-4 127—2" (35bO 300 Acceptable
Bulkhead flange 4xx019 a technology:
Reducer flange RF4xx-4xx Tube endformi
Reducer block RBE4XX-4XX 66’ 1e030 ([mlng
Blind flange 4xx125 P355N / $355)
| 164
Flange connection 8xx s0616 (EN10305-4) _37°-flaring
Elbow block 8xx115 0.D. 25-73 mm
Tee block 8xx116
! Reducer tee block | 8xx/8xx/8xx116 ., 800-series — Retain Ring
130730, [ Flange bend a0t | 130-273 | 4112~ (350-400 0.D.97-273 mm
Bulkhead flange 8xx019 bar)
Reducer flange RF8xx-8xx
Reducer block RBE8Xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 25-273 DIN g}szzllé\SME 8.8 electro galvanized
Nut Hexagon nut 25-273 DIN 3?84 2/ ';‘SME 8. electro galvanized
o 10-20 FPM (Viton®)
asket 25-273 Bonded Seal Steel and Perbunan
F;‘S’tee""n‘l’n’g Clamp SPELAOAPP- | 10-273 ?Hsej"gj DIN3015 | Polypropylene & St37
" EN 857 25C
114"-3/4" ohak Erta SAE 100R19
1SO 11237 R19
Hose Synthetic rubber
EN 856 R13
12" oK 12" SAE 100R13
1SO 3862-1 R13
1/4"-314" G-/ P-series Erts s | 150121512
Hose fittings ) SAE 6000 Psi C15510/1.0718
12" Gt series (SAEJ518 | 15012151-3
-series Code 62)
*) xx=components size code
08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"
Branch connections
T-DIN  =Tee Fitting ISO 8434-1
TE =Tee or Reduction Tee Flange
BL =Tee or Reduction Tee Block
TE/BL/ TE/BL/ TE/BL/  TE/BL/ BLBSP = Reduction Tee Block BSP
BLBSP BLBSP BLBSP BLBSP
TBN = Reduction Tee Between BSP thread
TE/BL/ TE/BL/ TE/BL/  TE/BL/ eduction fee Eeteen E5F fhrea

BLBSP BLBSP BLBSP

TE/BL/
BLBSP

TE/BL/
BLBSP

BLBSP

TE/BL/
BLBSP

TE/BL/
BLBSP

14" 1"
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HYDRAULIC PIPING STANDARD HANDBOOK REVISION 1/ 0414

Carbon Steel 315 bar / 4500 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 315 bar / 4500 Psi GSCS01-07 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 46 50
Wall thickness [mm] 2 2,5 2 2,5 3 4 5 8 6
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 11,54 33,93 53,01 94,25 114,04 184,63 211,95 340,06
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 337 42,4 48,3
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 13,7 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 66 80 97 115 141 168 190
Wall thickness [mm] 8,5 10 12 15 20 25 20
Material E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 564,44 847,80 1 254,98 1701,49 2 358,00 3 280,00 5 298,75
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150 DN 200
0.D. [mm] 60,3 76,1 88,9 114,3 1393 168,3 2191
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6" 8"
0.D. [mm] 60,30 73,00 88,90 1413 168,30 219,10
Item Type Pi[p"(‘ensﬂize Pip[fn]Size Tl'ér;zg([ii:;ze Class Standard Material %:cr;‘nne(flt‘i;;
Male stud GE Notes:
Straight union G Al piping
Reducer straight GR connections with
union non-welded
Union T T technology
b e | G | L | ssonons | s
Union Weld bulkhead ESV ~Tube endforming
- 0.D. 10-20 mm
Union bulkhead NY%
Reducer RED —37°flaring 0.D.
Thread reducer RI 25, 30, 38 and 50
Blanking plug VST mm
Flange connection 6xx/0ODxWt — Retain Ring 0.D.
Male thread flange 6xx014 46,66-190 mm
Elbow block 6xx115
Tee block 6xx116
Pipe 0.D. | Reducer tee block 6xx/6xx/6xx116 | 55 30 38 ., . Y
25,30, 38 and iy 3/4" 1112 1,2"-2
50mm | Flange bend 6xx018 and 50
Bulkhead flange 6xx019
Reducer flange RF6Xx-6XX
Re.ducer block RBE6XX-6xx oA 15061622 | pason /355,
Blind flange 6xx125 6000 Psi (SAE J 518 (EN10305-4)
Flange connection 6Xx Code 62)
Elbow block 6xx115
Tee block 6xx116
Reducer tee block 6xx/6xx/6xx116
26 e 0D Flange bend 6xx018 46and 66 | 11/4” and 2" | 1172"2"
Bulkhead flange 6xx019
Reducer flange RF6Xx-6xX
Reducer block RBE6XX-6xXX
Blind flange 6xx125
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Carbon Steel Piping: 16 bar —

420 bar

Pipe Pipe | Thread .
Item Tag Size Size | size BSP Class Standard Material %:c"h"n%ﬁt;o"
[mm] | [in] [in] v
Flange connection 4xx Notes:
Elbow block 4xx115
Tee block H0cl16 Al piing connections
: Reducer tee block AXx/Axx/4xx116 400-series technology
gohe D [Fiange bend 4018 | 80-115 | 21/2-4" (350-400 Acceotable
Bulkhead flange 4xx019 bar) techr?ology:
Reducer flange RF4xx-4xx be endformi
Reducer block RBE4XX-4xx agj 1%30 (')nrmlng
Blind flange 4xx125 P355N / $355)
Flange connection 8xx 150 6164 (EN10305-4) ~ 37°flaring
Elbow block 8xx115 0.D. 25, 30, 38 and 50
Tee block 8xx116 mm
: Reducer tee block | 8xx/8xx/8xx116 800-series — Retain Ring
(P2 0D, Tlange bend 8018 | 141-190 | 48" (350-400 0.0, 46, 66-190 mm
Bulkhead flange 8xx019 bar)
Reducer flange RF8xx-8xx
Reducer block RBE8Xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 25-190 DIN l93}82 2/ é‘SME 8.8 electro galvanized
Nut Hexagon nut 25-190 DIN 95%1 2/ /;SME 8. electro galvanized
10-20 FPM (Viton®)
Gasket
25-190 Bonded Seal Steel and Perbunan
E‘S’t‘-‘e"r‘:?n"g‘ Clamp SPEROREP- | 10-190 ?Hse‘;’\';? DIN3015 | Polypropylene & St37
" EN 857 2SC
1/4"-3/4" i o SAE 100R19
1S0 11237 R19
Hose Synthetic rubber
EN 856 R13
172" oK 172" SAE 100R13
1SO 3862-1 R13
w_apgn - 14"~ S-Series
1/4"-3/4 G- / P-series 3/4" (Heavy) 1S0 12151-2
Hose fittings . SAE 6000 Psi C15510/1.0718
12" Gftsertes (SAEJ518 | 150121513
Code 62)
*) xx=components size code
08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"

Branch connections

TE/BL/
BLBSP

TE/BL/
BLBSP

TE/BL/  TE/BL/
BLBSP BLBSP
TE/BL/  TE/BL/
BLBSP BLBSP
TE/BL/ TE/BL/

BLBSP

TE/BL/
BLBSP

TE/BL/

BLBSP

TE/BL/

BLBSP

TE/BL/

BLBSP

BLBSP

TE/BL/

T-DIN
TE
BL

=Tee Fitting 1SO 8434-1
=Tee or Reduction Tee Flange

=Tee or Reduction Tee Block

BLBSP = Reduction Tee Block BSP

TBN

= Reduction Tee Between BSP thread




HYDRAULIC PIPING STANDARD HANDBOOK REVISION 1/ 0414

Carbon Steel 350 bar / 5000 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 350 bar / 5000 Psi GSCS01-08 | 1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 46 56
Wall thickness [mm] 2 2,5 2,5 3 4 4 5 8 8,5
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 11,54 28,51 46,18 68,09 114,04 184,63 212,06 358,2
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 48,3
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 66 80 97 115 141 168
Wall thickness 8,5 10 12 15 20 25
Material E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 564,44 847,80 1 254,98 1701,49 2 358,00 3 280,00
Nominal diameter DN 50 DN 65 DN 80 DN 100 DN 125 DN 150
0.D. [mm] 60,3 76,1 88,9 1143 1393 168,3
NPS/ASME B36.19M-2004 2" 212" 3" 4" 5" 6"
0.D. [mm] 60,30 73,00 88,90 114,30 1413 168,3
Item Type Pi{)r:l:]ize Pip[ien]Size Tlllgrse:?irs‘;ze Class Standard Material .?:3‘"::'283
Male stud GE Notes:
Straight union G All piping
Reducer straight GR connections with
union non-welded
Union T T technology
pipe 0p, | mon elbow W Yot ygr | SSeries | 15084381 | qocion oo eptatle
10-12 mm | Union cross K (Heavy) | (DIN 2353) : _
Union Weld bulkhead ESV akﬁ%iqgfggm'"g
Union bulkhead N
Reducer RED —37°flaring
Thread reducer RI 0.D.16-38 mm
Blanking plug VSTI
Flange connection 6xx/0ODxWt ageféirég% mm
Male thread flange 6xx014
Elbow block 6xx115
Tee block 6xx116
Dipe OD. :E:;ZEL;ZMOCI( GXX/ZXQ?;H 1 te3s | 3raar | 1near
Bulkhead flange 6xx019
Reducer flange RF6Xx-6xX
Retducer block RBE6XxX-6xXX - 1S0 6162-2 b355N /5355,
Blind flange : 6xx125 6000 Psi (gﬁs; 65;)8 (EN10305-4)
Flange connection 6Xx
Elbow block 6xx115
Tee block 6xx116
Reducer tee block 6xx/6xx/6xx116
PeOD. - Flange bend 6xx018 46-66 | 11/4"and 2"
Bulkhead flange 6xx019
Reducer flange RF6XxX-6XxX
Reducer block RBE6XxX-6XX
Blind flange 6xx125
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread :
Item Tag Size Size | size BSP Class Standard Material %:cnh':\eocltolon
[mm] [in] [in] 9y
Flange connection 4xx Notes:
Elbow block 4xx115 - .
All piping connections
Tee block 4xx116 with non-welded
Reducer tee block Axx/Axx/4xx116 400-series technology
Pipe OD. f1oge bend 40018 80-115 | , .2 (350-400 Acceptable
80-115 mm 9 12-4" ba) technology:
Bulkhead flange 4xx019 )
Reducer flange RF4xx-4xx B-Eﬁeogqgftr;rnrqmg
Reducer block RBE4xx-4xx
Blind flange 4xx125 150 6164 P355N / $355) - 37°-flaring
Flange connection 8xx (EN10305-4) 0D.16-38 mm
Elbow block 8xx115 Lo
— Retain Ring
Tee block 8xx116 0.D. 46-168,3 mm
Pipe 0.D. Reducer tee block 8xx/8xx/8xx116 - 800-series
141-168,3 | Flange bend 8xx018 5"-6" (350-400
mm 1683 bar)
Bulkhead flange 8xx019
Reducer flange RF8xx-8xx
Reducer block RBE8Xx-8xx
Blind flange 8xx125
Bolt Hexagon head bolt 16-168,3 DIN 3}822/ QSME 8.8 electro galvanized
Nut Hexagon nut 16-168,3 DIN g?g 2/;%5ME 8. electro galvanized
10-12 FPM (Viton®)
Gasket
16-42 Bonded Seal Steel and Perbunan
Pipework SPALXxxxPP- S-Series
fastening Clamp DPAL-AS 10-168,3 (Heavy) DIN 3015 Polypropylene & St37
B EN 857 25C
114"-112" sk kv SAE 100R19
1SO 11237 R19
Hose Synthetic rubber
EN 856 R13
5/8"-2" Aok 5/8"-2" SAE 100R13
1SO 3862-1 R13
n_qpyn ; 1/4"- S-Series
1/4"-112 G-/ P-series 10" (Heavy) 1S0 12151-2
Hose fittings . SAE 6000 Psi C15510/1.0718
5/8"-2" Gof-series (SAEJ518 | 150121513
-series Code 62)
*) xx=components size code
08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"

Branch connections

e
TON TONTON S
’ ---- TE =Tee or Reduction Tee Flange
1" - BL =Tee or Reduction Tee Block
" TE/BL/  TE/BL/  TE/BL/ TE/BL/ BLBSP = Reduction Tee Block BSP
4 BLBSP BLBSP BLBSP BLBSP
TE/BL/ TE/BL/ TE/BL/ TE/BL/ TBN = Reduction Tee Between BSP thread
1 -- BLBSP  BLBSP  BLBSP BLBSP
" TE/BL/ TE/BL/ TE/BL/
2 BLBSP BLBSP
. TE/BL/  TE/BL/
BLBSP BLBSP

LI N RN | RO TY
o o oo oo [N e e e e e
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Carbon Steel 380 bar / 5500 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 380 bar / 5500 Psi GSCS01-09 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 46 56
Wall thickness [mm] 2 25 25 3 4 4 5 8 85
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 11,54 28,51 46,18 68,09 114,04 184,63 212,06 358,2
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 483
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 66 80 97 115
Wall thickness 85 10 12 15
Material E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 564,44 847,80 1 254,98 1701,49
Nominal diameter DN 50 DN 65 DN 80 DN 100
0.D. [mm] 60,3 76,1 88,9 14,3
NPS/ASME B36.19M-2004 2" 212" 3" 4"
0.D. [mm] 60,30 73,00 88,90 114,30
Pipe Size | Pipe Size | Thread size . Connection
Item Type fmm] [in] BSP [in] Class Standard Material Technology
Male stud GE Notes:
Straight union G All piping
connections with
Reducer straight GR non-welded
union technology
Union T T Acceptable
technology:
pipe 0D, | Umion elbow w S-Series | 150 8434-1
ipe 0.D. M -Seri - _ f
10-12 mm | Union cross K 10-12 3/8 (Heavy) | (DIN 2353) C15510/1.0718 O.T[;{lq%sqgfcr;rmlng
Union Weld bulkhead ESV
. —37°flaring
Union bulkhead N 0.D. 16-38 mm
Reducer RED
— Retain Ring
Thread reducer RI 0. 460115
Blanking plug VST
Flange connection 6xx/0ODxWt
Male thread flange 6xx014
Elbow block 6xx115
Tee block 6xx116
. Reducer tee block 6xx/6xx/6xx116 1SO 6162-2
Pipe O.D. 16-38 | 3/8"1 1/a" 122" SAE (SAE) 518 P355N / $355J
16-38 mm Flange bend 6xx018 6000 Psi | - e 62) (EN10305-4)
Bulkhead flange 6xx019
Reducer flange RF6Xx-6XX
Reducer block RBE6XX-6XX
Blind flange 6xx125
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Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread :
Item Tag Size Size | size BSP Class Standard Material %:&nneoclt;on
[mm] [in] [in] 9y
Flange connection 6XX Notes:
Elbow block 6xx115 All piping
Tee block 6xx116 connections with
non-welded
Reducer tee block 6xx/6xx/6xx116 technology
Pipe O.D. Flange bend 6xx018 46-66 114" SAE I(SS%€]652182 A bl
46-66 mm 9 and 2" 6000 Psi Code 62) teccc;r?;fo "
Bulkhead flange 6xx019 9y:
. —Tube endforming
Reducer flange RF6XxX-6XX 0. 10212 mm
Reducer block RBEG6XX-6xXX .
—37°-flaring
Blind fIange 6xx125 P355N / $355) 0.D. 16-38 mm
Flange connection 4xx (EN10305-4) — Retain Ring
Elbow block 4xx115 0.D.46-115 mm
Tee block 4xx116
Reducer tee block 4xx/4xx/4xx116 400-series
Pipe 0.D. 21/2- °
80-115 mm Flange bend 4xx018 80-115 4" (35[()];)100 1SO 6164
Bulkhead flange 4xx019
Reducer flange RFAxx-4xx
Reducer block RBE4xx-4xx
Blind flange 4xx125
Bolt Hexagon head bolt 16-115 DIN g}gz 2’ QSME 8.8 electro galvanized
Nut Hexagon nut 16-115 DIN g%‘z”i\SME 8. electro galvanized
10-12 FPM (Viton®)
Gasket
16-115 Bonded Seal Steel and Perbunan
Pipework SPALXxxxPP- S-Series
fastening Clamp DPALAS 10-115 (Heavy) DIN 3015 Polypropylene & St37
" MéK B EN 857 25C
14 Gs2C 174 150 11237
Hose Synthetic rubber
EN 856 R15
3/8"-2" AT 3/8"-2" SAE 100R15
1SO 3862-1 R15
114" G-/ P-series 114" ?Hiea’\',‘y’j 150 12151-2
Hose fittings . SAE 6000 Psi C15510/1.0718
3/8"-2" Gof-series (SAEJ518 | 150121513
Code 62)

*) xx=components size code

08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
112" 3/4" 1" 114" | 112" 2" 212" 3" 4" 412" 5" 6" 8" 8" 10"

Branch connections

1
T-DIN = Tee Fitting 150 8434-1

w ---- TE = Tee or Reduction Tee Flange
1y TBN TE/BL/ TE/BL/ TE/BL/ TE/BL/ BLBSP = Reduction Tee Block BSP
Vs BLBSP BLBSP BLBSP BLBSP
TE/BL/ TE/BL/  TE/BL/ TE/BL/ TBN = Reduction Tee Between BSP thread

1%" | TBN | TBN TE/BL

BLBSP BLBSP BLBSP BLBSP

TE/BL/ TE/BL/ TE/BL/
BLBSP BLBSP BLBSP

., TE/BL/  TE/BL/
2 | TBN | TBN  TBN TBN e Blpep  TE/BL TE/BL TE/BL

3~ TBN  TBN TBN TBN TBN -- TE/BL TE/BL TE/BL
4" TBN  TBN TBN TBN --- TE/BL TE/BL TE/BL

W e % 1 19" 114" 2 2" 3" 4
BRANCH SIZE

2" TBN  TBN TBN TE/BL TE/BL

RUN SIZE
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Carbon Steel 420 bar / 6000 Psi

TECHNICAL SPECIFICATION
Service / Fluid | Temp. Range Corrosion Allowance Class / Pressure (Bar/Psi) Standard Revision
Hydraulic -20 + 60 °C 0,3 mm 380 bar / 5500 Psi GSCS01-09 |1
E235N (St 37.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 340 N/mm? | Yield strength min 235 N/mm? | Elongation at break min. 25 %
Pipe standard:
E355N (St 52.4 NBK) to DIN 2391C (EN10305-4) | Tensile strength min 490 N/mm? | Yield strength min 355 N/mm? | Elongation at break min. 22 %
Pipe calculation according to DNV — Bended Pipes. High dynamic systems demand separate calculations.
Outside diameter [mm] 10 12 16 20 25 30 38 46 56
Wall thickness [mm] 2 25 25 3 4 4 5 8 85
Material E235N E235N E355N E355N E355N E355N E355N E355N E355N
Flow (v=5 m/s) [I/min] 8,48 11,54 28,51 46,18 68,09 114,04 184,63 212,06 358,2
Nominal diameter DN 6 DN 8 DN 12 DN 15 DN 20 DN 25 DN 32 DN 40
0.D. [mm] 10,3 13,7 171 21,3 26,9 33,7 42,4 483
NPS/ASME B36.19M-2004 1/8" 1/4" 3/8" 12" 3/4" 1" 11/4" 112"
0.D. [mm] 10,3 13,7 171 21,3 26,67 33,40 42,16 48,26
Outside diameter [mm] 60
Wall thickness 10
Material E355N
Flow (v=5 m/s) [I/min] 376,8
Nominal diameter DN 50
0.D. [mm] 60,3
NPS/ASME B36.19M-2004 2"
0.D. [mm] 60,30
Pipe Size | Pipe Size | Thread size . Connection
Item Type fmm] [in] BSP [in] Class Standard Material Technology
Male stud GE Notes:
Straight union G All piping
connections with
Reducer straight GR non-welded
union technology
Union T T Acceptable
technology:
pipe 0D, | Umion elbow w S-Series | 150 8434-1
ipe 0.D. M -Seri - _ f
10-12 mm | Union cross K 10-12 3/8 (Heavy) | (DIN 2353) C15510/1.0718 O.T[;{tq%sqgfcr;rmlng
Union Weld bulkhead ESV
. —37°flaring
Union bulkhead N 0.D. 16-38 mm
Reducer RED
— Retain Ring
Thread reducer RI 0. 460115
Blanking plug VST
Flange connection 6xx/0ODxWt
Male thread flange 6xx014
Elbow block 6xx115
Tee block 6xx116
. Reducer tee block 6xx/6xx/6xx116 1SO 6162-2
Pipe O.. 16-38 | 38"-114" | 121 14" | SAE | (spE)s18 | PA35N/83%0)
mM | Flange bend 6xx018 6000 Psi | - e 62) (EN10305-4)
Bulkhead flange 6xx019
Reducer flange RF6Xx-6XX
Reducer block RBE6XX-6XX
Blind flange 6xx125
34

GS-Hydro




Carbon Steel Piping: 16 bar — 420 bar

Pipe Pipe | Thread .
Item Tag Size Size | size BSP Class Standard Material %:c"h':‘eoclgo"
[mm] [in] [in] gy
Flange connection 6xx Notes:
Elbow block 6xx115 All piping
i ith
Tee block 6xx116 f,?,',','.‘ffef(?:j "
Reducer tee block 6xx/6xx/6xx116 150 61622 technology
Pipe 0.D. . 11/4" SAE ’ P355N / $355) Acceptable
46-66mm | Flange bend bxx018 46-60 | and 2 6000psi | (AL g';)a (EN103054) | technology:
Bulkhead flange 6xx019 —Tube endforming
Reducer flange RF6Xx-6xx 0.D.10-12 mm
Reducer block RBE6Xx-6xX — 37°-flaring
0.D. 16-38 mm
Blind flange 6xx125
— Retain Ring
Bolt Hexagon head bolt 16-60 DIN l93}82 2/ éSME 8.8 electro galvanized | O.D.46-60 mm
Nut Hexagon nut 16-60 DIN 3/3; ZIQSME 8. electro galvanized
10-12 FPM (Viton®)
Gasket
16-60 Bonded Seal Steel and Perbunan
Pipework S-Series
fastening SPALxxxXPP-DPAL-AS 10-115 (Heavy) DIN 3015 Polypropylene & St37
" M6K " EN 857 2SC
14 Gs2C 14 150 11237
Hose Synthetic rubber
EN 856 R15
3/8"-2" A 3/8"-2" SAE 100R15
1SO 3862-1 R15
114" G-/ P-series 114" ?Hsezr\';? 150 12151-2
Hose fittings . SAE 6000 Psi C15510/1.0718
3/8"-2" GoHseries (SAEJ518 | 150121513
Code 62)

*) xx=components size code

08 12 16 20 24 32 40 48 56 60 64 80 88 96 160
12" 3/4" 1" 114" | 112" 2" 212" 3" 4" | 412" 5" 6" 8" 8" 10"

Branch connections

T-DIN = Tee Fitting ISO 8434-1

TE =Tee or Reduction Tee Flange

BL =Tee or Reduction Tee Block
W, TE/BL/  TE/BL/  TE/BL/ TE/BL/ BLBSP = Reduction Tee Block BSP
> 1% TBN " TBN  ‘gpcp  BiBSP  BLBSP  BLBSP
= TBN = Reduction Tee Between BSP thread
S " TE/BL/ TE/BL/ TE/BL/ TE/BL/
& 1" [TBN " TBN ' ‘ggp  Bgsp  BLBsP  Blesp | IE/BL

. TEBU  TE/BL/  TE/BL/
2" TBN | TBN TBN BLBSP BLBSP Elgcp  TE/BL TE/BL

W 3t i % 1 194" 14" 2"
BRANCH SIZE
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Stainless Steel Piping, AlSI:
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Stainless Steel Piping, AlSI: Basic Connection Table

Basic Connection Table

EF = End forming
37 = 37°-Flaring

RR = Retain Ring Flange
420
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