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[Meet us at OTC-2018 in Houston, USA, \
30 April i 03 May 2018.

Sunrise Systems Limited is participating again

in the biggest annual oil&gas event i Offshore
Technology Conference - 2018 in Houston.

Meet us at NRG Arena Booth #7320. We will
\be happy to demonstrate PIPENET to you. j

WELCOME TO
PIPENET® VISION 1.9.0!

Recently, Sunrise Systems Limited presented the
latest evolution of PIPENET® 1 PIPENET
Vision 1.9.0. The new release has more than 100
enhancements including templates, an improved
graph viewer and a streamlined user interface.
There are many significant improvements that will
revolutionise the PIPENET experience.

Read the summary of the new features on Page 2.
For further information, please refer to the Help and
PDF manuals.

We are sure you will enjoy the outstanding
capabilities of PIPENET Vision 1.9.0!

(

PIPENET Vision 1.9.0 has been sent to all
customers with active PIPENET Maintenance,
Updates and Support. We hope you are
already enjoying using it. If you would like a
copy of PIPENET Vision 1.9.0, please contact

Kpipenet@sunrise-sys.com. )
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PIPENET® Vision 1.9.0 7 New Features

PIPENET Vision 1.9.0 has more than 100 enhancements including templates, an improved graph
viewer and a streamlined user interface. There are many significant improvements that will
revolutionise the PIPENET experience. Here is a summary of the new features.

PIPENET Vision 1.90Tr ansi ent Modul e enhancement s

1 Reference elevation is available.
1 Pressure and head envelope can be plotted in Excel spreadsheet.
1 Graph smart output is improved to reduce the recorded data.
1 Calculation dialog redesigned.
1 Improved Graph Viewer.
o0 New quick and easy to use colour picker.
o Improved tool-tips.
o Improved speed.
0 User editable zoom boxes.
o Ri bbon reorganised into fiHomeo, AGrapho a
o TRemove All Gr &phglo LamaesHI de
o Dynamic change of decimal places on x-axis.
1 Added ability to reverse multiple pipes simultaneously.
1 Recent files now grouped into a submenu.
1 New templates functionality.
1 New look user interface.
1 Added component description to properties window.
Picture 1. New force display feature
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PIPENET Vision1.90Spr ay/ Sprinkl er Modul e enhancemé

1 Anincreased maximum number of pipe types and pipe schedules.
1 Anincreased maximum number of all components.



1 Pressure at orifice calculation added.
1 Added ability to reverse multiple pipes simultaneously.
1 Recent files now grouped into a submenu.
1 New templates functionality.
1 Improved pipe sizing calculation.
1 New look user interface.
1 Added component description to properties window.
Picture 2. New templates functionality
™ PIPENET Spray Module -
File Edit View Libraries Options Colouration Calculation Tools Window Help
New CtosN | &
Open... Ctri+Q & # = | |None v‘/L‘anzle %deviation -
Close 3 |
Save Ctrl+S v“LaheI
Save As...
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Open library...
Import library...
Templates > New netwerk from template
Print... Ctrl+p Export current network to template.,
Print Preview Edit template...
Print Setup... Save template
Recent Files 3 Save template as...
Close template
Exit
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PIPENET Vision1.90St andar d Modul e enhancements incl ude¢

Picture 3. Increased maximum number of

1 Pressure at orifice calculation added. all components
1 Ambient pressure correction calculation improved. Component | Number used | Maximum allowed
1 An increased maximum number of pipe types and Analysis spec. |0 1000
p|pe schedules. Delugevalve | D 600
9 An increased maximum number of all components. Design spec. |0 1000
. i ) Elastomericv... | 0 600
1 Added ability to reverse multiple pipes Equipment it | 0 10000
simultaneously. Filter D 350
1 Recent files now grouped into a submenu. General press... | 0 1000
1 New templates functionality. Node 0 20000
T Improved pipe sizing calculation Non-retum . 19 o0
P pIp ) 9 ' Mozzle 0 5000
1 New look user interface. Orficeplate |0 —
1 Added component description to properties window. Overboard d... |0 600
Pipe 0 10000
Pump/fan 0 350
. . Text 0 1000
There are many user interface enhancements in all

modules. Please see our User and Training Manuals for
further information.
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Network Templates in PIPENET® Vision 1.9.0.

The latest release of PIPENET® - PIPENET® Vision 1.9.0 features a new valuable capability i
network templates. This function would be especially useful to engineers who tend to create
networks with similar basic characteristics, or that follow a similar pattern. If an engineer
repeatedly creates networks which have similar basic layout and features, they do not need to
start from scratch any more: they can create their own template and save it in PIPENET to be
used in the future. Also, this feature would be extremely helpful to those who return to PIPENET
calculations after a long break. They do not need to recall what is what and familiarise themselves
with PIPENET again. They can simply open a basic template and go ahead with their work!

A PIPENET® template is a special type of network which can be used as a starting model for new
networks. Templates have a different file extension to separate them from normal networks.
Sunrise Systems Limited has provided some built-in templates and users can also create their
own. A template can be anything from a complete network, a section of a network or even an
empty network with only the network settings and library present.

Creating a new network from a template

A new network can be created from File | Templates | New network from template. The
following dialog is then displayed:

"™ Select network template X
(228 Sunrise network templates MName:
=) User-defined network template folders
=N i W=sers\Marc, SUNRISE \Documents\Sunrise systems\PIPEMET Vis Title:
i template

Module:
Description:-

< >

Select a template from the list and its name, title, module and description are displayed on the
right. Click OK to create a network from the template.



™™ Select network template X

(=) Sunrise network templates Name:  steam
i Ex1
~Ex2 Title: Example 5 - Design of a Steam Network
- Force Standard Module User Manual
- LoadingSystem
- NFPA 15FigB 2bFinal
- _cooling
- _exam2
- _farm
_maint
- _newvent Description:-
- _nitroge
- _ring1
e _ring2
- _singlepipe
(=) User-defined network template folders
[=)- C:WJsers\Marc, SUNRISE \Documents\Sunrise systems\PIPENET Vis
- template

Module:  Standard

Creating a new template from a network

A new template can be created from the currently open network from File | Templates | Export
current network to template.... The following dialog is displayed:

™ Save or export network template X

== U;er—deﬁned network template folders Mame: | _cooling
=B C: \Users\Marc, SUNRISE \Documents\Sunrise systems\PIPENET Vis
..... template Title:

Example 4 - Closed Loop Cooling System
Standard Module User Manual

Module: | stzndard

Description: -

o




Select a destination folder on the left and enter a name for the template file. An optional title and
description can also be added. Click OK to save the template. A pop-up will confirm the template
has been saved.

PIPEMET >

This network was exported to network ternplate
! 'Ch\Userst Marc, SUMRISE\Docurnents Sunrise systems\PIPEMET
Vision' 1.9 network-templates’_cooling.stf',

oK

Editing a template

A template can be opened for editing from File | Templates | Edit template.... Select a template
to edit from the list on the left and click OK. The template will be opened in the main PIPENET®
window. To make it clear that a template is being edited, rather than a normal network, a
watermark is displayed at the top-right of the schematic window with the text "You are editing a
network template”.
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Changes can be made to the template in the same ways they can be made in normal networks.

Saving atemplate

While editing a template it can be saved from File | Templates | Save template or File |
Templates | Save template as.... Save template overwrites the current template file and Save
template as... allows the template file to be saved under a different name.

Closing a template

While editing a template, it can be closed from File | Templates | Close template.
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PIPENET® in LNG Industry

The LNG industry is growing rapidly around the world. In December 2017, the global community
witnessed the launch of Yamal LNG operations, a landmark project that could reshape the oil and
gas industry. Market analysts invariably forecast further growth of the LNG sector and envisage a
wave of new LNG projects in the nearest future.

Sunrise Systems Limited proudly follows such news as PIPENET is used on the majority of LNG
projects worldwide. Indeed, PIPENET has been widely used on Yamal LNG and on other LNG
projects in several countries, including Qatar, Australia and Yemen.

All three modules of PIPENET i Transient Module, Spray/Sprinkler Module, and Standard Module
i are used in the design of LNG production, loading, unloading and regasification facilities.
Applications include the design of loading and unloading systems, firewater systems, and cooling
water systems.

In this article, we provide a few examples of PIPENET use in the LNG industry.

PIPENET Transient Module

1. LNG Loading System

This is a system with 4 LNG pumps and 4 loading lines. This study considered the closure of the
ship (LNG tanker) valves and the simultaneous shutdown of all LNG pumps. Two of the valves
remained closed throughout. The other two valves closed simultaneously in 25 seconds (from 5 to
30). All 4 LNG pumps stopped in 10 seconds (from 5 to 15).
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Qutlet pressure of check valve 1 Pressure / bar G
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2. LNG Pump Startup

This is an interesting scenario which considers pump start up with the piping system fully primed.
The pump starts and runs up during the time 57 15 seconds. The main valve downstream of the
pump starts during the time 51 65 seconds. Some of the valves in the loading arms open during
the time 57 15 seconds, while others remain closed.
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3. LNG Unloading System for Regasification

The system had 7 lead pumps and 1 standby pump on the ship for unloading purposes. The
system has two surge relief valves. One unloading line is shut down. The valves in the other line
close in 5 seconds.

LNG Unloading Line for Regasification Unit
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Setting of relief valve 1 Information
g 5
Setting of relief valve 2 Information
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4. LNG Loading System PERC Valve Closure

In this LNG loading system the effect of the PERC (Powered Emergency Release Coupling) valve
closure is considered. The system has 12 LNG pumps and 6 PERC valves. Three of the PERC
valves close in 5 seconds and the other three remain open.



Three PERC valves close in 5 secs and the other three remain open
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5. LNG Plant Cooling Water System

This shows the cooling water system on one of the largest facilities in the world. The system has
7 variable speed lead pumps and 2 standby variable speed pumps. The design flowrate of each
pump is 42,840 m3/hr. The main manifold is 3.5 m diameter and is made of GRP pipes. The
minimum design pressure is -0.3 barg and the maximum is 6 barg. The system had a number of
PID controllers in order to regulate the speed of the pumps and position flow control valves.

In this scenario the complete simultaneous shutdown of all the pumps due to power failure was
considered. In order to protect the pipes from collapsing 190 vacuum breakers were installed.
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PIPENET Spray/Sprinkler module

1. Offshore Platform Complex Fire Protection System

This fire protection system covered 6 offshore gas platforms which were bridge-connected. This
shows a steady state calculation which is used for design and verification of operation.
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2. Onshore Gas Processing Plant for Receiving Gas from Offshore Platform

This shows the fire protection system on onshore gas reception facilities. The system had two
diesel pumps and 2 electric pumps.
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PIPENET Standard Module

LNG Plant Cooling Water System
This is the steady state version of Example 5 which was shown under PIPENET Transient Module
applications. The purpose of this calculation was to select the pumps and size the pipes.
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For more information, please visit our website www.sunrise-sys.com or contact us on
pipenet@sunrise-sys.com.
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Discharge Time of Firewater Systems:

Calculating with PIPENET®

It is clear that discharge time of a deluge system is of critical importance in its operation, especially

if it works in conjunction with a firewater ringmain. In the case of offshore firewater systems, the
sequence leading up to the last nozzles discharging water is complex. Hitherto the estimation of

the discharge time has not been possible and it has not been a requirement of the NFPA rules.

This document shows that it is now possible to estimate the discharge time, even in the case of an
offshore firewater system. In this case we will assume that an elastomeric deluge valve is used.
Similar principles apply with o6clackd shut type

The network and the simulation
The system considered for simulation purposes is shown in the schematic drawing below. The
items of specific interest are shown in red.

L

A system such as this is complex from a simulation point of view and has the following stages.

1. During the quiescent state the ringmain pressure is maintained at 7 barg by a jokey pump.

2. On detection of fire the fire pump is sent a signal to start and the relevant deluge valve is sent
a signal to open. It is assumed in this simulation that fire is detected 1 sec into the simulation.
This is simply to show the steady state results before the dynamic event starts.

3. The dry riser pipe, often called O0the <caissor
expelled through an air release valve on the caisson.

4. When the caisson gets fully primed, water goes back to the sea through an overboard dump
valve which is already fully open.

14



5. PIPENET simulation confirms that the caisson fully primes in less than 12 secs. For this reason
the overboard dump valve is assumed to close from 12 to 17 secs (5 secs closure time)

It can be seen from the schematic that the deluge valve has a control system associated with it.
The control system uses the following logic.

T

= =4 =4 4 -4

As mentioned in above point 1, fire is detected at 1 sec into the simulation. For this reason
the system is assumed to be in its quiescent state during the initial

0 -1 sec.

It is assumed that the minimum required pressure in the firewater ringmain for the
elastomeric seal to operate is 2 barg.

Once the above conditions are satisfied the position of the deluge valve responds in order
to control the downstream pressure at 7 barg pressure.

The network items for which graphical results have been chosen are indicated in green.
This would allow us to follow the passage of water until it reaches the last nozzle.

In particular graphical results we will show the following:

Priming of the caisson

Operation of the overboard dump valve

Operation of the elastomeric deluge valve

How water primes the pipes in sequence until it finally discharges through the most remote
nozzle.

Discussion of the results

Priming of the caisson
The purple line shows how the liquid level rises in the caisson. It can be seen that the water level
reaches the top of the caisson at approximately 10.4 secs.
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The blue line shows the position of the overboard dump valve. It can be seen that it starts to close
at 12 secs and is fully closed by 17 secs.

The brown line represents the flowrate through the overboard dump valve. It rises instantaneously
when the water level reaches the top of the caisson and decreases to 0 as the overboard dump
valve closes.

Operation of the deluge valve and the flowrate through the nozzles

The light blue line represents the position of the elastomeric sleeve on the deluge valve. It can be
seen that its position overshoots before settling down at its final position. The overshoot occurs
because the pressure downstream of the deluge valve is low to begin with and the deluge valve
tries to compensate for this.

The green line is the flowrate through the deluge valve. It roughly follows the position of the
deluge valve.

The pink line is the flowrate through the nozzle which is closest to the inlet of the deluge system.
It discharges first.

The dark blue line is the flowrate through the most remote nozzle. The most remote nozzle
discharges a full 3.6 secs after the nearest nozzle. When the water reaches the most remote
nozzle, it creates a shock. This is because all the air has been expelled the water flowrate slows
down with a shock. It can be seen that this shock travels back to the nearest nozzle and the
flowrate through that nozzle momentarily overshoots before returning to its steady state level.
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