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Scope of this document

This document aims to present a functional overview of ElfabTEaims to concisely and

briefly describe ElfabTech functionality.

Disclaimer

ElfabTech is under constant development and the Ul or features may have changed since
the authoring of this document. Some of these changes are reflected as additions to this
document and are noted. However, there may be some other changes which halvearot

incorporated.

73]

No warranty is express or implied and no guarantee is made of the suitability for purpose
of any feature within ElfabTechThe site is provided to external users as an Engineering
tool and in good faithg Elfab use it internally to spport their own business processes but

no warranty is made as to the suitability for general use. It remains the sole responsibjlity

of the user to verify the suitability of the information or calculations provided herein.

Please refer tahttps://www.elfab.com for full terms and conditions.

Historyand Overview

The current developer took over ElfabTech in April 2013. At that time ElfabTech was on its
second iteration having been deployed in an initial form in 2idlresponse to requests
from customers and internal requests for technical solutioosfsales and engineering

staff.
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1 Functionality ischematicallysimilar on any section though difference in the
historical approach can eansome layout variation (e.ganel calculators differ

from the other calculators).

The target feature set of ElfabTech has remained virtually constant and can be summarised

thus:

1. Atiered membership structure Guest, Member, Customer/Agent;

2. The division of features between the rolenche summarised thus:

Access to guest content plus: Access to member content plus:
Access to: > Disk sizing calculators » Spares reordering _
> Nace tables > Panel sizing calculator » Internal Elfab product tracking
s Public Media > Request customer > Carrier (DHL/TNT) delivery tracking
! membership > Elfab SecureFile access ((2A document
» Dashboard/Notifications packs)

3.aSYOSNAR 0SO02YS a4/ dzad2YSNERE o0& Fdal OKAy 3

As the name suggests, ElfabTech is a technically orientated website designed with the
technical user in mindnd is a complimentary site ® f ¥ inanGite at

https://www.elfab.com It is designed to assist thexternaluser in technical aspects of

choosing an Elfab produat.g. NACE tables, Sizikgr the internal users, it is designed to
assist intechnicalaspects of the qualification process that was previously referred to
Engineeringvhich meantthat the speed ofesponse was subject téngineeringesource

being available.
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Adaptive Layout

HTML5/CSS3 is used throughout the site and the site adagdt$o different screen
orientations andresolutions. ElfabTech use®r desktopa two-columnlayout but the page
appearso have four columns iwidescreendesktop modebecause of the large right and
left gutters on the styling in these caseBheright sedion will typicallyhavecontext
sensitivewidgets orfor tools for generatingupport requess for emailing/printing
calculator output(screenshot Z.0)When the screen resolutiois reduced the layout
eventually collapse® a linear stacked onand themenu is converted to a pick list

(screenshot Z.1).

ElfabTech does not support connections framsecurebrowsers, typically older versions
of Internet Explorer (older than v99r ones that do not have modern TLS/SSL cipher suites
enabled(some older suits are considered compromised and are not supported)

Connections can only be made using HTTPS, not HTTP.

ElfabTech is obliged to undergo third party penetration testing on a monthly basis by it
parent company and takes security very seriously.

[92)

SEGsupport

The site is designed to permit crawling by web bots with some restrictions

Key Areas of System

1 General technical resources (NACE tables, technical introductions to rupture discs,
installation guides, videos, presentations)

1 Specific technical tosl API1520 calculators (single phase and multiphase), AP12000
calculators (low pressure standard); ISO/NFPA panel sizing calculators (updated for BS
EN14491 2012/ NFPA 2013 standard releases).

1 Job and delivery tracking.
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1 Spares reordering.

1 Product Sele@n (currently under redevelopment).

1 Administrative portal (for ElfabTech administrators) that allows managements of users

and companies, upload of material, spares global options (currency conversion, spares

checkout/itemoptions) spares ordering on beli@af a customer, media upload and
download of user submitted sketches, running of usage reports and technical

management of the site (ability to switch to offline mode, diagnostic modes).

T 9t FF0¢SOK dzaSa G(KS ayYS3at YSydmpledtyicitheS 2F Y S

menu system and thus requirdavaScripi 2 6S Syl 6f SR Ay (GKS dzaSN

Login and Accounts

General

There is an initialegistration procesghat a user requests membership. This requires them
to enter their company email and themptional Elfab customer (company) cod&he latter
grants themécustomeg a0 Gdza GKIF G Ffft2¢a | 0O0Saa G2

(principally the Spares ordering system).

ElfabTech generates the membership request which sends an email tmthmated Sales
and Marketingadministrator. After validation the Elfaladministrator will approve the
application and ElfabTech sends a welcome message to thendeequests they validate

the account by clicking on the link in the email.

On some occasions, wefiters, firewalls and client email systems block thigpe of email
but an ElfabTech administrator can manually verify an accoantrequest If you have no

received a response to a request withim8orking days please contact Edib.
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Each usethen subsequently logs in with thailsername their company email address) and

a password. The password is held hashed by ElfabTech which theadministrator

cannot recover itbut it is possible for an administrator or a user to rethet account

password.

As is common with many sites, you can create a cookie that allows you to be lagged
' dzi2YlF GAOIf & Il 00Saa G2 9ftFIo¢SOK Aa o8
of IE or those that do not support the most recent stardlaipher suites) can no longer

connect. This decision was made after extended periods of attempted hacks to the site.

ElfabTech supports browsers directly that cache passwords so a user that selects a

username from their dropdown will automatically beglged in with their stored password.

Access Levels

Access levels are as described above in the introduction.

Gb20 [233ISR Lyé¢ aSydz LUSYa

This is the default viewefore a user has logged in or registered for an accoifrda user
attempts to access any pa@y URLdirectlyand they are not logged in they are redirected
to this page.However, after logging in they are not automatically sent to the URL they
entered but must navigate to it. This was a security orientated decisionerride this

default behaiour.

ltem Description ScreenshoRef (End
of Document)
Home Landing page 0
Home > ElfabTech Reloads current page
Home > Elfab.com Commercial site landing page
Product Selectors G/ dNNByGte o6SAy3
item message only
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Engineering Tools

NACE table link only

Media Popup menu with links t¥ideos
and Presentaon
Account Popup menu witHinks toSignUp

and Forgotten Password

Member Menu Iltems

Item

Description

Screenshot

Home

1

Home > ElfabTech

[ 23AYy LI 3IS 2N af
page

Home >Elfab.com

Commercial site landing page

Product Selectors

G/ dNNByGte o06SAy3
item message only

Engineering Tools

Popup menu with sections for each
calculator offered by the sitand the
NACE lookup fady

Media Popupmenu with sections for 3
Videos, Presentatiorsnd
Installation Guides
Account Popup menwvith items relatedto | 4
managing your accoumcluding
upgrade to Customer status.
CustomeiMenu ltems
Item Description Screenshot
Home 1
Home > ElfabTech LoginLJ- 3S 2NJ af 233
page
Home > Elfab.com Commercial site landing page
RequestSpares Popup menu withPlace Order, 5
Request Quote, Basket, History
Product Selectors G/ dINNByGte o0SAy3
item message only
Engineering Tools Popupmenu with sections for each | 2

calculator offered by the site and th
NACE lookup facility

Media

Popup menu with sections for
Videos, Presentations and

Installation Guides
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Account Popup menu wittMember and 6
Qustomersections. The former
contains thesame items as the
Member configuration, the latter
with additionalitems to Track order
manufacture Trackdelivery andor
recoveringQuality documentation.

Agent Menu Items

For an agent account, the only difference to a Customer account is that twAtmenu

forl y T3Syl KFIa Yy ARRAYIAZNYREE AGKBIVG ot AB6yaE G2 |
orientated support materialse.g. qualification sheets, official logos, press releases etc.
Employee Menu ltems

G 9 YL 2@&SS é¢member type wihlcISwill/expdsall Customer items but in addition
gAtt SELR &S items Quirdntly untial &Yelbpnritl It may also expose

obsolete items perhaps used only by Engineering.
The website version of this document does not includetfartdetails about this

functionality. If you are an internal user, contact ElfabTech development.

Administrator Menu Items

The website version of this document does not include details about this functionality. If
you are an internal user, contact ElfabTech developnienéccess to théull functional

specification and/or technicalocumentation.

The Spares System

The Spares system on ElfabTech is designed to facilitateeseite for users and to assist

internal staff. It returns data via a wedpi which is a maximum of Z#burs behind the live
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production data. Once the data returned via wekapi, it is cached on the serviar quick

recovery

1 Certain types of welfapi call may not be cached where there is a computational or

time-sensitive aspect to the data requesteslg. an order is not dispatched

As a prerequisite, thaser must be a Customer, Agent, Employee or Admin to use the
spares system. Itis not available to Members. The user account must then be approved by

an admin to be associated with an ElfabTech registered company.

1 An ElfabTech registered company is a pany which has been markeaternally by

Elfabas available to ElfabTech.

Any user can request through their Elfab representative that their company be
available in ElfabTechnd new companyassociations to accounts that angot
currently included on ElfabTech are also automatically detectedher® is normally

an overnight delay after marking a comparas available to ElfabTech

This website version of the document does not include the Administrator option of adding a

new canpany to ElfabTech directly. Internal users should contact ElfabTech development.

Creating a Spares Order

Overview
1. / £t A0] WCAYR {LINBaQ dzyRSNJ 1 KS WwWwSljdzSad { LI
{ LI NBaQ YSydz AGSY &2 tmthlbd itqydimustib® Set ugizhs 6 A G K

Employee, Agent or Admin.
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ressure
elfab s

. ProductSelectors  En

Shopping
Find Spares

eractive, technical site
| range of tools, calcul
. Membership is free

Basket

Invoices
How to get started?

To access our public features, you can continue to use the si
level features simply and login

If you're an Elfab customer, you can enter your

ranracantative will uarifu unor ramiact in 34 haore Ansna uan

2. Select the company you wish to place an order for. The dropdown will be populated
with all companies that your account is associated Wiitan Agent)pr will be

automatically selected ifou are a single company user (the most likely scenario)

Home: Product Selectors Engineering Tools Media Account Administratic

Request Spares - Step 1 of 3 -

) My

>

Company associated with logged in user- ’

account

My
Select one of the following fields to locate the part(s) -

Elfab Sales order the part was originally ordered under

Elfab Part number or Part number No part (item) numbers [v]

Elfab bar code from documentation (where available) — or Bar Code

3. The Sales and Part order dropdowns will be populated specific to that company.

4. Select an order or a part number.

You can select an order or a part number, not both.

9 Selecting an order willisplay all the parts for that order i

the lower pane

5. The first time you select a Company it can be slower to return items as establishing a

w
O
Ny

connectioni 2 9f Fl 0Qa adaeadsSvya OFy GF1S | ¥So &
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6.

This is now also seen whenever there is a request to Elfab offetflalior information
that takes time to recover. It is designed specifically for users with slow coonsand

to mitigate automated attacks.

After the initial step the process is the same so we will work through an example of

selecting multiple parts from an order. From the screen below | will select lines 1, 4 and

5 from order 70224 for Valvulas Nacidna
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Gompany associated with logged in user- Valvulas Nacional Sa_

account

Select one of the following fields to locate the part(s)

Elfab Sales order the part was originally ordered under Sales order 70224
Elfab Part number or Part number Selest ltem/Part

Elfab bar code from documentation (where available)  or Bar Code

Web query found 6 items associated with this order

Select from items in original order from Valvulas Nacional Sa [VALV020101]

Short Description
Opti-Gard(OP)Scored Reverse Rupture Disc - No Knuckle Design.

Part Number: DSC-OPR-025-INU-XXX
Working Pressure: Zero Manufacturing Design Range
Burst Pressure: Burst Pressure: 8 BarG + 5 % @ 15-30°C To ASME VIl

O OrderLine: 2 ‘Show Details

Short Description
Opti-Gard(OP)Scored Reverse Rupture Disc - No Knuckle Design.

Part Number: DSC-OPR-025-HAU-XXX
Working Pressure: Zero Manufacturing Design Range

Burst Pressure: Burst Pressure: 12 BarG + 5% @ 15-30°C To ASME
\

O  OrderLine: 3 Show Details

Short Description
Opti-Gard(OP)Scored Reverse Rupture Disc - No Knuckle Design.

Part Number: DSC-OPR-025-HAU-XXX
Working Pressure: Zero Manufacturing Design Range

z

9F OK 2NRSNJfAYyS Kra | W{K2g¢g 5SGlIAfaQ odziidz2:

annotations.

This can be especially important when you are searching by part number rather than
Sales number as it will display the differences in markings. @ftejust an annotation

in the notes that has made the order unique.

7. After you select items you must accept the Terms and Conditions to proceed:

Disclaimer

Please note Elfab Tech’s spares ordering site is at BETA testing stage for Elfab employees and chosen
third parties. Please review all applicable Terms and Conditions that are accessible by clicking the link
below.

iy -
I

L] I agree to the Elfab Online Spares Terms and Conditions

You must accept the terms and conditions to proceed. . Next
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/| ftA01 GKS WbSEGQ odziG2y o

8. Each individual item that has been selected will be displayed in sequence allowing

guantities, notes and extras to be selected.

Sales number 70224 Item 1

Product Opti-Gard(OP)Scored Reverse Rupture Disc - No Knuckle Design. With Integral Flo-Tel
Actuator. No Knuckle Design. Size: 25mm Nominal Bore. Disc Material: Inconel.
Without Fluoropolymer Liner. Support Ring Material: 316L Stainless Steel. To
1.4404/A240:316L. Free Flow Area: 500mm2. For Gas Only Or Gas And Liquid.
Applications.
DSC-OPR-025-INU-XXX

Zero Manufacturing Design Range
Burst Pressure: 8 BarG + 5 % @ 15-30°C To ASME VIII

Urgency Low
Quantity 1
Ordering a higher quantity can greatly reduce the price per unit
Additional
notes

Please notify us of any marking changes or special arrangements that may deviate from the
oniginal order

Item Level Extras

These are recommended accessory items fo the primary order item and are always selected as a group. If
already ticked and locked, these were mandatory because of certification or customer-specific requirements.

Temperature test for process discs o 1SO 4126 or ASME Wil

. Charge applicable for process discs up to 300mm and OEM discs up to 100mm

. For temperatures between -45°C and +450°C

. Maximum of 2 test bursts

. Gas testing only

Mote: For discs larger than this or for requests outside this temperature range the charge is twice the value shown. For orders
placed on ElfabTech the value will be automatically amended by Elfab at order stage

[T SRR

[1 €782.10

Quantity: 1
Parts total: €1,441.04
Item Extras: €0.00

T, HI- £4 444 04

{2YSGAYSE (KS We¢SYLISNI GdzNBE ¢SaiGQ SEGNT

-

This is when there has been a Temperature Test requirement with the original orde

9. Changing the order quantity or setetg an Extra will automatically reprice by

communicating with ElfCube data cube and the Total will be displayed at the bottom of

the screen.
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item in your selectedems.

Quantity 5

Ordering a higher quantity can greatly reduce the price per unit

Additional

This is a test
notes

Please notify us of any marking changes or special arrangements that may deviate from the
oniginal order

ltem Level Extras

These are recommended accessory items fo the primary order item and are always selected as a group. If
already ticked and Jocked, these were mandatory because of certification or customer-specific requirements.

. Temperature test for process discs to 150 4126 or ASME W

. Charge applicable for process discs up to 300mm and OEM discs up to 100mm

For temperatures between -45°C and +450°C

Maximum of 2 test bursts

Gas testing only

MNote: For discs larger than this or for requests outside this temperature range the charge is twice the value shown. For arders.
placed on ElfabTech the value will be automatically amended by Elfab at order stage.

ERC I P

v €7582.10

Quantity: 5
Parts total: €2,305.67
ltem Extras: €782.10

Total: €3,087.77

Quantity change registered. Please accept by clicking Add.

LT &@2dz Of A0] W{l1ALIQ GKS AGSY Aa |[y20 A\

102 KSy @&2dz Ot A01 W!' RRQ @&2dz Y2¢0S (2 GKS ySEI

but you should see a confirmation message at the bottom of the screen.
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In the example belowou can see that the next item in my list has a mandatory

temperature test requirement:

Sales number 70224 ltem 4

Product Reverse Holder - Stainless Steel Inlet And Outlet. Complete With Tapping For Integral.
Flo-Tel Detector. Inlet Material : 316L Stainless Steel. To 1.4404/5a479 316L. Outlet
Material: 316L Stainless Steel. To 1.4404/Sa479 316L. 1/4" NPT Blind Tapping. To
1S04126-2:2003. Face To Face Dimensions:40.4mm. (-0.00/+3.00). To Suit Flanges:
PNG6, PN10, PN16, PN20,. PN25, PN40, PN50, ANSI 150, ANSI 300,. ANSI 600, Jis 5K.
HLD-REV-025-SXS-FG1
Zero Manufacturing Design Range

Flange Specification: 150 ANSI

Urgency Low
Quantity 1

Ordering a higher quantity can greatly reduce the price per unit

Additional

This is a test
notes

Please notify us of any marking changes or special arangements that may deviate from the
original order

Iltem Level Extras

These are recommended accessory items to the primary order item and are always selected as a group. If
already ficked and Jocked, these were mandatory because of certification or customer-specific requirements.

Temperature test for process discs to 1SO 4126 or ASME W

Charge applicable for process discs up to 300mm and OEM discs up to 100mm

For temperatures between -45°C and +450°C

. Maximum of 2 test bursts

(Gas testing only

. Note: For discs larger than this or for reguests outside this temperature range the charge is twice the value shown. For orders
placed on EfabTech the value will be automatically amended by Elfab at order stage.

@ W

vl €782.10

Quantity: 1
Parts total: €217.33
ltem Extras: €782.10

Total: €999.43

Item processed successfully. Next item in list now displayed.

11.0nce the list has been processed, you will be prompted to proceed to the Review stage:
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Select ltems and optional extras for Basket

All order items processed. Press next to proceed to review stage.

MNext

12. Selecting Next will move you to a screen where you can review your haskeés

OKlIy3asa IyR asSt SO0 W/ KSO12dzi 9EGNI aQ® L

and the final total.
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Reverse Holder - Stainless Steel Inlet And Qutlet. €999.43
Part Number. HLD-REV-025-5X5-FG1

Edit Remove
Sales Number: 70224 ltem: 4
Quantity: 1
1. Temperature test for process d... : €£782.10
Reverse Holder - Hastelloyc Inlet And Stainless Steel Outlet. €1,569.56
Part Number: HLD-REV-025-HXS-FG1 Edit Remove

Sales Number: 70224 Item: 5
Quantity: 1

1. Temperature test for process d... - €752.10

Checkout Extras (one or more may be required for some jurisdictions or applications)

These are "add-on" iftems that are either aftached to the order as a whole (e.g. Atr Certificate) or to each
individual item (e.q. Installation Instructions). For per-item charges, the price seen will vary with the number
of items in your basket. Only select these items when you are ready fo checkout as they are not sfored
permanently with your basket.

[ Installation Instructions €238.90
1 Atr Certificate £7963
M Optional - Certificate Of Conformity €87 11
[ Optional - Material Certificate €258.80
[ Certificate Of Origin Certified By Chamber Of Commerce €582.31
[] Optional - Standard Drawing General Arrangement €398.16

Minimum order premium: €0.00
Checkout extras: €166.74
Spares total: €5 656.76

Total Price: €5,823.50

Send to Elfab now

1 If you select an Edit link you are taken to a screen that is a visual copy of the
order selection screen and can adjust all the ontiem details. The only

difference is the buttons on the bottom of the screen have different captions.
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Quantity: 1
Parts total: €/87.46
Extras: €782.10

Total: €1,569.56

hyOS Iyeg OKIy3aSa KIFI@gS 06SSy YIRS &2dz LINBiaa

update has been successful:

Select item and any associated available extras for basket

Please note Elfab Tech's spares ordering site is at BETA testing stage for Elfab employees and chosen

third parties. Please review all applicable Elfab Online Spares Terms and Condifions that are accessible by
clicking the link.

Order item was updated successfully.

t NSaaiAy3da W 2 ywiukotidzSrer réview §creeS (i dzNJy/

1 If you select the Remove Link the item is removed from the basket permanently.

13.You have two choices on the Review screen:

Minimum order premium: €0.00
Checkout extras: €0 .00
Spares total: €5,656.76

Total Price: €5,656.76

Send to Eab now
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process againThese items are then added to your basket.
T a{SYR ¢2 9ftFloé¢ y2¢ 3IASYySNIrGSa Go2 SYIF AT

with the user account and the other to Sales Central.

The website version of this document does not include details abettuing of emails

under test conditions If you are an internal user, contact ElfabTech development.

Recent Updates to Spares system

Delivery Charges

¢KS {LJ NBa aeaidusSy y2¢ LINPOARSAE GKS 2LJiAz2y G2

Delivery/Carnage Options

Delivery/Carriage Level
fn most cases this should be left as 'Standard"

*Only select 'Express' if you have confirmed a "FastTrack” delivery in advance
with Elfab. Standard b
*Only select ‘Customer Collection” if you have already arranged with Elfab fo
coflect the goods.

Dependent on the type or weight of the product you have ordered, a wooden crate may be required to help
protect the goods during camiage. If required, a surcharge will be added fo your order prior to order
acknowledgment. Final total order value may therefore differ to the order value shown on this site.

It is important to note here though that the user will still have had to request with an

Elfab representative directly for FastTrack manufacturing and delivery.

Quotes or order
It is now possible for a user to request a quote only at the final step or use the top level

A 7
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The order summary now has reorganised buttons at the review stage:

Estimated Order Summary Your Ref

All orders are subject to review and adjustment by

Elfab before acceptance Your RefiPO here (optional, max 50 chars):

Minimum order premium: £0.00
Checkout extras: £0.00

Spares total: £1,515.78

Delivery Charge (estimated): £63.00

Total Price: £1,578.78 + VAT

L I confirm review of the Extras section above for required items and confirm Delivery options

T

Purchase @er upload

It is now possible for a user to attach a purchase order to their submission.

Optional PO Upload (PDF/ZIP only)

Purchase Order (PO) Choose file | Mo file chosen

The maximum permissible size of the file is 2.0 MB. A typical PO authored in Word or Excel saved to POF farmat is 200KB (0.2
MB) in size. For uncompressed scanned images or faxes saved as PDF, you can somefimes reduce the size by using a ZIP
utility. Use a ZIP utility also to process your file if you cannot oufput in PDF,

Recovering a Basket
Baskets are stored as they are created. The widget in thegbphandcorner is updated
as you add items on the Reorder screen (Stepr®)s means that even if the connection is

lost you can recover your basket the next time you log in.
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Welcome back Michael
Notifications [0]

Spares order items [4]

ed to enquiry | Logout

Baskets are Company specific but the total shtvestotal from all basketse.qg.if you are
an agentyou might have threéemsfor Alstom one for Exjpotechand your basket would
show 4 items The basket can also be reopened from the Basket menu item underneath

WwSljdzSald { LI NBaqQy

) . . pressure
intelligence

Product Selectors Media Account Administrat

Shopping
: Find Spares of 3 -

Basket

Engineering Tools

Invoices

WOF W v oW

Find us on Twitter About Us Contact

This will then take you back to the review step where you can send items or add further

items.

Product Selectors

These aredzNNBE y i f @8 dzy RSNJ NBRS @St 2LIySyid (G2 NBTE SO

product range. An updated version should be available early in 2019.

Single Phase AP1520 Calculators

The five variations of the Single Phase AP1520 calculators have idepgcation once they

are selected. The following steps are common to all calculators:
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1. A modal disclaimer is presented whictustbe accepted before you can proceed:

DISCLAIMER

Elfab Limited has developed and tested these calculators in accordance with the applicable ISO-EN 14491, ISO-EN 4126, API520,
API12000 or NFPAGS standards (as revised) and any related materials to support its own in-house sizing process but it remains the sole
responsibility of the user to check the results and verify their suitability for purpose.

The calculators may include third party services or web-services for which are Elfab are not responsible. These are clearly indicated
and are provided because of an internal engineering request at Elfab to assist the sizing process and are so provided as an additional
courtesy to customers. You should be especially careful to check the suitability for purpose.

Accordingly, Elfab Limited does not warrant the applicability of the calculated results to a particular scenario/application and as such
shall have no liability for any direct or indirect costs or damages, however arising, from their use by a registered user.

[J1 accept these conditions

By continuing, you acknowledge this disclaimer and accept full responsibility for
assessing their suitability for purpose.

2. A onfirmation of a set of prerequisites to confirm that the sizing scenario is withgn th

scope of API520:

Prerequisites 1 - Basic System Topology

Tick to confirm your system meets the following three conditions:
[} Flow is Single Phase

Ll The vessel has a maximum allowable working pressure (MAWRP) of 15 (103 421) psig (kPag) or
greater.

Vessels that do not meet this requirement are govemned by API 2000. Intemal users should refer the
request to Engineering or use the beta version of the API2000 calculator that is now available on the
pilot site.

Ll The nominal upstream and downstream pipework bore sizes are equal to or greater than the
bursting disc nominal bore size

Additionally, ONE of these two conditions should apply:
| The rupture disk discharges directly to the atmosphere

or

Ll The rupture disk is installed within 8 pipe diameters from the vessel nozzle entry, has a length of
discharge not greater than 5 pipe diameters, and has nominal diameters of the inlet and outlet
discharge piping equal to or greater than the nominal pipe size of the device.

i
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3. A preliminary calculatioof critical/subcritical gas flow or liquid only flothat

determineswhich calculators are available:

Single Phase Flow - API 520

Prerequisites 1 - Basic System Topology

PRV Set Pressure 100

Allowable overpressure
When the disc set pressure equals the vessel's MAWP then for
single disc installations, the maximum overpressure cannot 5
exceed 10% and for double disc installations it cannot exceed
16% for the secondary disc. For fire contingency applications, a
maximum value of 21% can be used.

System Back Pressure

Atmospheric Pressure
Standard atmospheric pressure = 101.325 kPaa (14.696 psia). 101,325

Note the unit used is Pascals absolute (kPaa) so the pressure
cannot be negative.

Ratio of specific heats for Gases/VVapours (k)

Common gases and steam have values in the range 1.05 to 1.76. 1

Faor liguids, leave this value at 1.

Overall Result Critical Flow Details

¢tKS Ww5SiIAftaqQ tAy]l] SELI yYyRA

calculation.

kPag v
%

kPag v

kPaa v

Recalculate E

GdKS
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4. Once the step preliminary has generated a result the calculator choices are presented:
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Calculators

Cntical Flow - Gas or Vapour

Sub-critical Gas or Vapour Mext
Critical Flow - Steam Relief

Liquid Relief with Cert

Liquid Relief without Cert

5. Each calculator operates in the same general way.

a. There are selectable unifer calculation in the preferredonvention;

b. Optional combinations of arguments whicheavalidated both at the field and
form level

c. CAStRd 6KAOK I NB LI &aaSR GKNRBdAzZZKE FNRY
results areshownread-only;,

d. Discspecific parameters (as defined in the standa prepopulated but are
customisable if craftig is required;

e. The ability to print the results as seen on the screen, in a branded summary
report (which can be annotated on screen) which can also be sent as an email
either for personal use or as part of a support request

f. 1 AaNBOSNRESE¢ showd tiddetulal flowachieved<dr a specified disc

discharge area.

The screenshots below illustrate each of these features.
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This screenshot shows a description of the parameter combinations permitted and show a

field validation failure for an out of rangalue.

The valid scenarios are V and G missing, W and G missing or W and M missing. The missing parameters
imply a specific calculation formula as per API520 3.2/3.3/3.4.

Required Flow through the Device (W) 25000 kg/hr v

Required Flow through the Device (V)

not set Nm® min™
At 0°C and 101.325 kPaa
Specific Gravity of Gas at Standard Conditions (G)
G=1.00 for air at 101.325 kPaa and 0°C notset
G should be specified between 0.07 and 10
Molecular weight of gas or vapour (M)
1000 kg Kmaole™
Molecular weight of the gas or vapour at the inlet relieving — X ) L o
conditions. This value has a ceiling of 250 which should cover invalid value. Check constraints described to the
virfually all liquid/vapour combinations. left.

API520 table 7 lists M for some common fluids and vanous handbooks carry tables of molecular weights of
matenals, but the compaosition of the medium is seldom the same as that listed. Hence, in practice, the
value of M should be obtained from the process data.
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This screenshot shows passed through fields from the preliminary step and customisable

common disc coefficient fields.

Camied forward values from previous step(s) ‘

Coefficient of Critical Flow {C)

. ) ) ) 315
Assuming computation with Sl units.

Upstream Relieving Pressure (P4) 206.325 kPaz

Required Disc Specific values suggested for you by Elfab

Effective Coefficient of Discharge (Kg)

0.62 is used when a pressure relief valve (PRV) is not installed 062 [ Custom
and sizing s for a rupture disk. :

0.975 15 used when a PRV is installed with or without a rupture

disk.

Capacity Correction Factor due to back pressure (Kp)

. . . ) ) 1.0 ) Custom

Applies to bellows valves only. For conventional and pilot operated

valves, a value of 1.0 is used.
Combination Correction Factor (K;)

For installations with a rupture disc upstream of the PRV 09 ) Custom

0.9 Is used when a rupture disc is installed in combination with the
PRV and the combination does not have a published value.
1.0 15 used when a rupture disc is not installed.

Here the result is calculated but the actual size for the selected disc is required to be 30000

mm?, the reversecalculation shows the actual discharge rate achieved.

Required Effective Discharge Area of the device {A) 29814 mm? / 46.211 in? =

Product selection

Actual Discharge Area of Selected Rupture Disc (Agqy)

Enter the selected pressure relief device bare and press enter to display the 30000 mm?
actual discharge capacity
Actual Discharge Capacity of Selected Rupture Disc (Qgqy) 25157 Kg hr'/ 55461 Ib hr?
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or annotatians on the page.

1170712018 API520 {Gas Sizing (eritical ow))

D

1072018
Fretence Usar

mmacneil123Zgmail. com

& Efabfow Rulemenoe

Single Phase Flow APl 520 Part |: Sizing for Critical Flow - Gas or Vapour el set
Cusioemar
The valid seanmios ane W and O measmg W and G measmg of Woand M masiag.  Tha mEsind saramelis moy 3 Seecihs cakkulsion nol set
Tormla & par ARSI 325 34 Prciact
. , nol set
Required Flow through the Device (4] 25000 kgthr -
Tag Foel
nod set
Required Flow through the Davice (V) nol sel " mi Mo (250 chars mace)
Specific Gravity of Gas af Standard Conditions (5] ot sel
Molecular weight of gas or vapour (M) 50 kg Hmaik

APISZ0 fatve 7 ksrs M for some comman Aids and vadous Sandbooks camy dabies of mokscular wespits of matenalk, et the compasitios of
the medum i Sakioey the Same as thal ished. Hence, i srachice, e vale of M shooid be obleing fom i pocess dafa

Coefficient of Cntical Flow (C) 315

Upstream Relieving Pressure (Py) 206.325 kPaa

Effective Coefficient of Discharge (K} 082 Cuistoe
Capacily Cormection Factor due fo back pressure (Kj) 10 Custoe
Combination Correchion Factor (K.} [eL] Custor
Relieving Tempevature of the inlet gas or vapour (T} 600 K v
Comprassibillly Factor [Z)

iy waranied by APTS20 F0.8 = 2 k]
o - W520 Part 1 - Gth Edition, section
Mat Techrical for assistancs

Required Effective Discharge Area of the device (A) 20814 min {46 211 s

Aciual Discharge Area of Selecied Rupture Disc (8 ) 30000

Actual Discharge Capacity of Selected Rupture Disc -
fﬂa‘-j’ 25157 Kg hr" { 55461 Ik hr
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proof of sizing process

Engineering/Support Details
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Date

11072012

Usar
mmacneill123@gmail.com
Effab¥our Reference
not set

Customsar

ot set

Project

not set

Tag Ref

not set

Motes (25D chars max)

elfalo =

Single Phase Flow API 520 Part I: Sizing for Critical Flow - Gas or Vapour

Parameter

Phase

Value

Single Phase (APIS20)

Mominal upstreamidownsiream pipework bore sizes = bursfing disc nominal bore YES

PRV/Rupture Disc discharges directly to the

atmosphers

YES

PRV/Rupturg Disc is installed =& pipe diameters from the vessel nozzle entry, hasa MO
length of discharge =5 pipe diameters, has nominal diameters of inlet/outlst
discharge piping = nominal pipe size of device.

Maximum Allowable Working Pressure (MAWP) = 15 psig

System Back Pressure

Coefiicient of Critical Flowe (C)

Upstream Relieving Pressure (P4)

Required flow through the device (W)
Molecular weight of gas or vapour (M)
Relieving temperature of the inlet gas or vap
Compressibility factor (Z)

Effective coeflicient of discharge (K)

our (T}

Capacity correction factor due to back pressure (K)

Combination corection factor (K_)
PRV/Rupture Disc Set Pressure
Allowable Overpressure
Atmospheric Pressure

YES
20 (2.9008)

315

206.325 (29.925)
25000 (55115.5)
50

600

09

0.62

1

0.9

100 (14.5038)

5

101.325 (14.696)

Ratic of specific heats of medium (k) (k=1 for liquid calculations) 1

|5 Critical Flow

True

Required Effective Discharge Area of Device (A); 29814 / 46.211 [mm* [ in7]
Actual Discharge capacity is: 25157 kg hr* / 55461 Ib hr for PRD with discharge area of 30000 mm?®

Print Return to Home Page

Helper Features

Links

Single Phase (API520)

Two Phase

Unit

kPag (psig)

kPaa (psia)

kg hr' {Ib hr)

kg kol / It lamal-!
K

kPag (psig)
%
kPaa (psia)

Single Phase (1I504128)

Return to Previous Page

Links are sometimes found as advisories that skolvcalculatorsgraphs or tables to assist

with calculations.

Page27 of 73



This link shows the explanatory figure from the standartie approach of the API520

standard can at times be empirical rather than mathematical and refers users to graphs or

tables.

Carried forward values from previous step(s)

S S T et NP
Coeficient of Sub-Lrtical HIow (F3)

0.74

Range as specified by API520

qure 34

This link opens a sutrlculator that uses aexternal service:
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