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Iterative Optimization Benefits at Concept Stage SIEMENS
Design-to-Cost Case Study lngenuity for Life

MVS:
« Evaluate Starting Option of
Metal Enclosed vs Metal Clad

Construction 4
* Multi-Function Relays l YL ILLLLL %7
» 4kV Class for scalability .
3000hp up to 5000hp =
+ Tkv Class for scalability = i
5000+hp and beyond = P
MVC: = e gl
« 4kV and 7kv Class with 2-High -fﬁ — T Ty | ‘ :ﬁ-ﬁmﬁjf
Contagiolei ap U , YGammmmi 0 1 W @R 0 T pmed
reduces footprint (only good — e —_—— i
for starting duty) ‘ . _I_ el
* Multi-Function Relays _ '"‘J ‘ ¢ |
. J 24 2 A2A HEX:
LV MCC: i I, e « Occupies Wall Space
« Continue use of High Density | 'II VFD: Immediately behind the
Buckets where possible. | [ « Observe Factory Specification VFD (No dedicated wall
» Continue | * Remove redundancies as base option space)
l» « Explore alternate materials (Aluminum) « Energy Efficient vs HVAC
* Work toward a Made to Order Design as * Less Moving Parts

base option * Higher Reliability



Iterative Optimization Benefits at Concept Stage SIEMENS
Design-to-Cost Case Study lngenuity for Life

SOLUTION SMALLER PACKAGE
) OPTIMIZATIONS:

CAPEX:

» Material Savings

* Fits E-Shelter Manufacturer’s
“Sweet Spot”

« Cable Raceway left to
Manufacturer’s Discretion

(AENEEmEEEEEEEEEEE 880 0 i *  Small Construction Footprint

T T T AT . . :;eS_s r\:\:eightt and Lower
e reight costs

« Simplified Logistics
« Typical Rigging

OPEX:

* Less Cooling Volume

 Removal of #1 Warranty Item
in EES Designs (Hi Tonnage
HVAC)




Iterative Optimization Benefits at Concept Stage SIEMENS
Design-to-Cost Case Study lngenuity for Life

HU )
a fzf S
BEFORE: Requested Electrical Package Size as Specified:
60Lx15Wx 131" H

AFTER: Optimized Electrical Package Size:
38 Lx15Wx1310"H

Achieved by:

» HEX as standard cooling mechanism vs HVAC based design.

» Depth of Knowledge of Product and Domain expertise

« Managing the change iteratively to arrive at best overall solution
* Includes intangible benefits of lower cooling volume, more

Transportable design, weight savings, OPEX savings in
addition to obvious functional and CAPEX savings.
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Pump Station Rendering SIEMENS
Reduced Pad / Footprint ’”‘36"‘““‘7 for Life
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The Digital Products’ Experiential Design Review







Scale-ability and Scope-ability SIEMENS
Water Cooled VFD for Electric Motor Driven Compressor Station Applications lngenuity for life
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Scale-ability and Scope-ability SIEMENS

Electrical Distribution for Turbine Driven Compressor Station Applications lngesmuity for Life
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Asset Registry BOM

* Complete SIEMENS Major Component Bill
of Material Integration

*  Asset Registry designation by class,
category and type

*  Complete flexibility in naming and
definitions for any assets

*  Pumps, motors, valves, EES, pipe, ROWs,

enclosures, etc.
*  Robust permissions and security manager

«  Growth potential for entire pipeline, not just
SIEMENS scope of supply.
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[ Asset Type Definition Manager - Nektar Data Systems - Google Chrome

‘www.mynektar.com/Pages/AssetTypeDefinitionManager/AssetTypeDefinitionManagerFrameless.aspx?

« - Core Equip / Circuit Breakers / SF6 Circuit Breakers

Asset Types
B [0 -]
+ @ B [ 22 Asset Type Description
Q, Search Types
Color Valid Tasks
¥ Core Equip .
v Circuit Breakers
SF6 Circuit Breakers ID Info
» Components
ID Info

¥ Core Equip
» Accessories
¥ Circuit Breakers
SF8& Circuit SW
» Control Panels
» DC System
» EES
» EHT
» Generic Parts
» HVAC
» LVMCC
» Motors
> MVC
> MVS
» NGR
» PFCC
» Pumps

> Relays

No Section Description

S

Order*
S+ 1
S+weh 2
S+ 3
S+o "
S+ 16
&+ 20

Identifier Elements

Edit Identifier Elements

Element Name Type Element Alias Caption
ID # TextBox D #

Description TextBox Description

Serial # TextBox  Serial #

Manufacturer TextBox  Manufacturer

Notes TextBox  Notes

DOCS LINK Numeric =~ DOCS LINK

Is Active

“ca::

Collapsed By Default

Mandatory  Read Only  Visible

PP O®
PP E®
PO

si Nektar




Mobile Version

Apps for both iOS and Android

Natively developed — not a generic “cross

platform™ application

Designed for all form factors (phones, tablets,

phablets, etc.)

Utilization of technology advancements and new
platform features (Face ID, 3D Touch, Gestures,

etc.)

Asset creation and event capture all GIS

referenced

Frequently updated to incorporate new product

features and bug fixes

Restricted © Siemens Canada 2018
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Asset Summary

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

My Work Orders

Company Work Orders . 75110800059

ID INFO

TCID# My Work Orders

Description Company Work Orders

§ Nektar



Web Version

Page 16

Browser based, no cookies no downloads no
risk
User interface to create asset registry and data

collection definitions

Data presentation for asset, event or work order

data dashboards

Dataset configuration and report builder
Audit log interface

Robust permissions management console
Mapping integration tools

Automations and notifications processes

May 2018

SIEMENS
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C O @& Secure | https//www.mynektar.com
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Paint Damaged Parts [l Ingress/Leak B Corrosion/Paint

. .
ue not listed Mechanical/Electri
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GIS Asset Mapping

- Native mapping in field

«  GIS feature rich integration

* Create spatial “assets” in field
* GNNS Bluetooth Compatible

«  Complete GIS data transfer

Restricted © Siemens Canada 2018
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@ esri

ArcGIS Feature Service

WMS

Web Map Service

TMS

Tile Map Service

WES

Web Feature Service Georeferenced Image

Image

§ Nektar
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Inspection Flexibility SIEMENS
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10:41 7 w! T -

< Record Task(s) Record Task Clear All

Visual Checks
FOR DAMAGES, CORROSION LEAKAGES AND INGRESS OF
DIRT / RODENTS.

Corrosion Emitter
CORROSION EMITTER CORTEX VpCL 111 SHALL BE
INSPECTED AND EXCHANGED AS NEEDED

Corrosion Inhibitor
DATE CORROSION INHIBITOR INSTALLED/REPLACED

PHOTOS

Photos taken during inspection

Photo
TAKE A PHOTO OF THE UNIT

Photo
TAKE ANOTHER PHOTO IF NECESSARY

STATUS AND SIGN
Sign

Next Yearly Due
SELECT DATE NEXT YEARLY INSPECTION IS DUE

Test Reports
ARE THERE ANY APPLICABLE TEST REPORTS THAT NEED TO BE
ATTACHED?

Status

SELECTION: NO ISSUES OR YELLOW IF MINOR
ISSUE(S) OR RED IF CRITICAL ISSUE(S). FOR MULTIPLE
ISSUES OF Y AND R, SELECT RED

Status
ATTENTION: RED AND YELLOW FLAGS - YOU MUST COMPLETE
FLAG TASK UPON COMPLETION OF THIS INSPECTION

Restricted © Siemens Canada 2018
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Results SIEMENS
Iug,eu\ui\‘y{or(,«fe

+ Traceable, verifiable, and complete

records from supply chain to install

- Real-time contractor accountability
- Project awareness
- Trending of asset conditions

* Location based data

* 12/10/2015 2:44:16 PM

b
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Dashboards and Reports SIEMENS
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| My Layouts
Load Layout: DVINOT COMPLETE. n E n
Libra outs

O c C 3 c 7 [
Assets ABSSezs Assets Assets

B O T CEIETTE. 0
40 “43 <0 17 =

Assets Assets Tasks Work Orders
: : [~ —— . e - -
- Endless iteration o ‘
c e (o4 (6
[ Report Viewer - Nektar Data Systems - Google Chrome = m] X 1 75

[]
C u Sto l I I Ize d O r e rSO I I a I @ Secure | https://www.mynektar.com/Pages/ReportCenter/ReportViewer.aspx?report_id=92120fc4-6ae6-4c76-9229-6d295f8fedb2
) Page |1 of 7 Q 100% ~ [ Whole Report ~

Pint - Jsave -

2

2,

dashboards showing work CRER, ey Weskly Safety || Ll || . o

S «’L {’L > 4 Lw & 0
ts Incomplete é’ e ~ > L & A Jan 2016 Feb 2016 Apr 2016 May 2016 Mar 2017
Project Name : Shell place Project Number: 11122 ssing Parts I Corrosion/Paint Damaged Parts Il Ingress/Leak I Corrosion/Paint Damaged Parts Il Ingress/Leak
Mechanical/Electrical Il Missing Parts [l Other - Issue not listed Other - Issue not listed

Subcontractor Name :  Wilco contractors NW inc

On a weekly basis, subcontractors must submit a HSE summary report detailing their activities for the past week to the Project Safety -
Coordinator or Project Manager as applicable.
¢ c c

Date From : 08/03/2014 Date To : 08/09/2014
Numbers of Workers on site : 11 Number of Incident Investigations: 0 4 75
Numbers of Orientations : 1 of Corrective

Action/Disciplinary Reports : 3

[ -]
(] Numbers of Hours 5
worked,includiong subcontractors 792 gurdmhe/l’;i)f Rreglﬂatory Agency 0
: lers/Reports : 5

Numbers of Incidents by Type :

First Aid : Na Number of HSE Meetings : 1 1
Modified Work : Na Number of Inspections : 1
. Medical Aid : Na Number of BBS Observations : 0 0 o I I I I I I
a l l a a a l l a S I S Lost Time : Na Number of New Safe Work Procedures Mar 2016 Apr 2016 Jan 2016 Feb 2016 Sep 2016 Oct2016 Dec2016 Mar2017 Nov2017
Near Miss : . _— Apr 2016 Il Corrosion/Paint Damaged Parts Il Mechanical/Electrical I Corrosion/Paint Damaged Parts Il Ingress/Leak
) iss : la Number of Ta.sk Hazard 73 ter - Issue not listed Other - Issue not listed Mechanical/Electrical [l Missing Parts
Spills/Releases : Na Assessments :
Property Damage: Na
Other : Na
Describe : Na
Training Delivered :

Describe : Na Number of Attendees: 0

Describe : Na Number of Attendees: 0

Describe : Na Number of Attendees: 0

Details of any outstanding actions resulting from inspections, investigations, regulatory agency orders and HSE Communication meetings
(attach copies of incident/accident investigation and corrective action reports not already submmitted for this time period) :

Restricted © Siemens Canada 2018 N e kta r
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Data, Documents and Links Access

*  Synchronized document storage on a per

assets basis

« Links from asset to storage vaults or video help

systems

Restricted © Siemens Canada 2018
Page 21 May 2018

@ File Manager - Google Chrome

@ Secure | hitps//www.myequipdata.com

+ | x OB 8
v O 75110800118 n
) Ol Guard Maasurement Checks

[ O Seal Inspection Pics

¥ Fle Manager - Google Chvome

@ Secure  https//www.myequipdata.com

File Preview: 126-FXVLY-B2-MPM-02.pdf

| ETEEEEEE
Measuring Motor Oil Guard of
Motors in Storage

EE = Revision No. 0 Page No. < 7(8)

APPENDIX B - MEASUREMENT CHECKS

MOTOR S/N 3002576003080
TAG NUMBER I B
Feeler | Laby #1 Allowable
Mic Range
(Micrometer)
7.0180 7.015-7.018
7.0159 7.015-7.018

g

gla(s|lsle| &

DE (inboard)
12:00 (Pos#1)
245 (Pos#2)
3:15 (Pos#3)
6:00
845
9:15

70158 70157018 |
7.0157.018_|
7.0157.018 |
7.0157.018

DE (outboard)
12.00 (Pos#1)

7.015-7.018

7.015-7.018
7.015-7018 |
7.015-7.018 |
7.0157.018 |
7.0157.018 |

HHEHHE
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Asset Management in the Virtual World SIEMENS
Iv\g,ev\uffy‘for&‘fa

'f - L3 "
[=] :
18000000025 - ’

« Visit the site...without visiting the site.

* Visit the site before the site exists.

Restricted © Siemens Canada 2018
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Networked Hydrocarbon Detection SIEMENS
Iv\g,%uffy‘for&‘fa

» Leak detection sensor and communication system
for existing pipelines

« Off pipe; easy retrieval of sensors for regular
maintenance

- Economical; pipeline excavation not required
+ Direct detection within +/- 10 meters

« Suitable for high consequence areas (water
crossings or urban areas)

«  24/7 remote monitoring, response within one
minute of oil detection

Restricted © Siemens Canada 2018
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Layers of Smart Pumping SIEMENS
Existing (or new) Pipeline “X” lngenuity for life

e ™y

Control Room

v

Pipeline “X”
|

L Pump Station N-1 E L

Pump Station N Pump Station M+1

Restricted © Siemens Canada 2018
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Layers of Smart Pumping
Pump Station Optimization

Control Room

v

P1 P2 P3 P4 PS5

Station N-1 [ @@
Station N@@ i -

L
station N+1 [Z| @) &2 (@)

Station Optimization
Optimized Lineup/Optimized Consumption
Current Lineup/Current Pwr Consumption

Worst Lineup/Worst Pwr Consumption

Optimization Apps

SIEMENS
Iug,eu\ui\‘y{or(,«fe

E@; P1 Pz P3
- B0
-- :c::ren: ®|E|® P1 P2 P3 P4 PS5
Sh e A OOl .. gomx:
U = “current (7)) "2 (7)) =
E@@ — ?g = ? P1 P2 P3 P4
et PA@® = @
cumwit (VP & OV

Pipeline “X”
|

Pump Station N-1

Pump Station N

Worst.f;..

Pump Station N+1

Restricted © Siemens Canada 2018
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Layers of Smart Pumping SIEMENS
Station-to-Station Utility Price Differential Optimization lngenuity for Life

-
e 3
Utility Rate| 03}
Schedules H}rd[au“c
Details,

MADOP atc,

~

Optimization Apps
EIERRE
CIEYEIEY

MindSphere ;3

 @EE

Station-to-Station Optimization e
Pumping load shifted to lower cost
upstream station (the app considers
available MAOP, station utility rates,

ratchet thresholds, batch characteristics...)

Control Room

Pipeline “X”
[

Pump Station N-1

Pump Station N Pump Station N+1

Restricted © Siemens Canada 2018
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Layers of Smart Pumping

SIEMENS
N Week Station Optimized Batch Scheduling

Il«\g,ev\uffy for (Xfe

. e = Station N-1
Optimization Apps

= = AT
B t h o S '_-_ =
=l o ~slele
Shipping X Week’s Future Batch Optimized !E:@@
Schedule Shipping Schedules S S AL

P P2 P2

- EHO G

oum (1] ()

cwee @@ M
Station N

P1 P2 PR3 P4 P
st @}@@ [
ot (DD S W
v QON:- @
Station N+1

Control Room

Pipeline “X”
[

9 Pump Station N-1 Pump Station N

Pump Station N+1

Restricted © Siemens Canada 2018
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Layers of Smart Pumping SIEMENS
Utility Ratchet Penalty Avoidance — Single Substation, Single Pump  lugewuity for tife

Station

Optimization Apps

Ratchet Avoidance Applied to Optimized Schedules

...............................

A old

new

Control Room

(
Damand (kW)
Consumption (kKW-hr)
i
=
=
(

Pipeline “X”
[

Pump Station N-1 Pump Station N Pump Station N+1
\. ¥, . /

e v,
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Integrated Pump Station Packages SIEMENS
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MINDSPHERE INTEGRATION

ASSET CLARITY

HUMAN-TO-MACHINE ASSET

MANAGEMENT

+ Execution

» Life Cycle

* Incorporate Event Triggered
Components such as Leak

Detection N *
ZI‘ -

MACHINE-TO- MACHINE B )

. SMARTPUMPING -iih .
* Drive Train Analytlcs r !”'_ :

r _' 'L"' :‘i ' ||:$f 1o *l’:{r

3 L A '1_ -

DIGITAL PUMPSTATION "‘?' J i
- Asset Clarity WNEKTAR |

integration into MINDSPHERE
- MINDSHPERE Applications il ]
. SMART PUMPING | |
* Drive Train Analytics }




MINDSPHERE - Cloud Based Open loT Operating System SIEMENS
Iv\g,%uffy‘for&‘fa

f MindApps
H"\ - (Gain asset transparency & analytical insights

- Use apps from Siemens, partners or develop own apps

- Subscription based pricing model
/._. a7 'n P P g

STRRE iﬁt ; \X
ogas : I | MindSphere

q -/;13- s & & = & & & &
J& \.MmdSphereM;HMMf\q,

T /
\_;_::“\—ij S A . :":"—' ( - Open interface for development of customer specific apps
] ] a 9 w
, F
it B :% # A - e |\ + Various cloud infrastructures: SAP, AWS, Microsoft Azure
o i o 31 . o Do o | offered as public, private or on-premise (planned)
o 10 10 01 10 1
11 01 01 01 01 01
00 01 10 01 11 01 01 00 .-
~10_ SHL ok 11 01 o 0o 11 .
& 5 - i3 & B | B / MindConnect
A S A S I T R B i
0 0 " o 0 i o i |+ Open standards for connectivity, e.g., OPC UA

’ \ - Plug and play connection of Siemens and 3™ party products

Ik
=
)
.
©,
B

“n,l - Secure and encrypted data communication

Restricted © Siemens Canada 2018
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