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EOS Corporate Overview
3D and 4D Software, Engineering and Services

Focused Communities downstream from Engineering

Operations, Safety, Supply Chain
Maintenance, Repair and Overhaul (MRO)

Business Partners
Z = Dassault Systemes

STEMES

SIEMENS = Sjemens PLM

AutoDesk

'\V - Adobe

Adobe

E& - BV
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Norisol Norge AS

Norisol is a Scandinavian corporation with offices in Norway,
Denmark, Sweden. Norisol has in addition an office in UK,
Aberdeen.

The total turnover for 2011 was approx. 1 000 Mill NOK with 1100
employees.

Norisol is an multidiscipline Other areas
company with core business within: Asbestos removal
Insulation Cold Cutting
Scaffolding Design and outfitting
Surface treatment 3D Scanning
3D PDF
Norisol has partnered with EOS to 4D Simulation
iIntroduce this technology to Europe Decomissioning work

Engineering
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Aera Energy LLC
Ex¢onMobil

100% owned subsidiary of
Shell and ExxonMobil

« 148.000 barrels of oil and QAER&

42M ft3 of natural gas /
day

* Fields in production
almost 100 years

« Manned and unmanned
offshore platforms
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EOS and Aera Engery Collaboration

3D Integrated Operations ﬁ-g 03

Parts Ordering e }:\\\

Well Data B e
B .-

. Durco Mark 3 7 W§
411 3D Maintenance Manualgﬂé‘r 3
RS

3D Work Instructions
Maintenance
Construction

) 6 R D Pl

4D Risk Assessment _— | sy .
Construction
Logistics

e e s b e i 3
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EOS and Aera Energy Collaboration

3D INTEGRATED OPERATIONS
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3D PDF Development

2007 - EOS receives US Army Research Lab (USARL) funding
EOS partners with Adobe and key US Army suppliers

Boeing
BAE Systems
General Dynamics

2009 — EOS publishes results from USARL research
2010 — EOS patents and begin commercialization of MBE tools

Access and Sustainability




. NORISOL

Adobe 3D PDF Technology

CAD to Adobe 3D PDF

Convert 3D CAD to 3D PDF
Over 52 Supported Formats

View with free Adobe Reader
Geometry, Views, GD&T
Tracking and Collaboration
1SO 32000

Adobe 3D Functions |+
3D Navigation
Measurement
Cross-Section™
Create Views

8 Compictd F Aoy A - Adotm Hoader
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3D Integrated Operations — Well Data

Challenge

= Reduce engineering hours for well
development and decommissioning

*® 1600 Parkdale Road

Rochester, MI 48307
800.430.1505

Solution

« 3D PDF Document
= Adobe Reader
- Multi-Language
- Single, Small File

- Modeled Platform, Geology,
Well Specific Data
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3D Integrated Operations — Parts Ordering

Challenge

Difficulty in ordering spare e S e
parts from remote fields and
offshore

Solution
3D PDF Document

Part Name / Number search
Visual Recognition
Cost < 1 unit

Pan
Pal &
f?‘ : ‘ Zoom
Vi
|

Use your mouse lo navigate in 3D
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EOS and Aera Energy Collaboration

3D WORK INSTRUCTIONS
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3D Work Instructions — Maintenance

Challenge

Improve repair time on
iInfrequent or complex
processes - overhauls

T A “‘\’, :'lu
'\?j “‘@ y

i

Disassembly j

’E,! 1. Remove Casing
S I t - »! 2. Remove Impeller
O u I 0 I I (») 3. Install Seal Spacing Tabs > 3

») 4. Remove Rear Cover Plate P~ \\
3D PDF Document > e T2\

! 6. Remove Drain Plug R .
. . (+) 7. Remove Bearing Carrier Assembly From Housing - i _) ]
Repair Library on Tablet PC R F ;,}
Configuration specific o e o
Ability to record lessons —— \

Cost < 1 unit ’ B9 a6 @
OMERA roWsgRvE EOS-
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3D Work Instructions — Construction

Challenge

= Reduce rework from improper
methods and field changes

Detailed Spread Footing Process

Solution

= Modeled Processes in detail
- Step by step representation
- Cost < 1 day of operation
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EOS and Aera Energy Collaboration

4D RISK ASSESSMENT
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4D Process Simulation & Analysis
City, Plant, Assembly Line, Work cell, Individual
Aerospace, Industrial, Auto, Defense, Civil
Material, People, Energy Use
Process Improvement
Disaster and Evacuation

| Curren

il Curr:
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4D Process Simulation Solution

U Interf
SEI INteriace |m=_ m—fjuw.
'T"“"'!-' I'— Machine14_1

ot Cre—

pacot siosk |y pracssa_| Mechine1s_t

3D

Model

Math&ematical Model
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4D Risk Assessment — Construction

Challenge

= Optimize complex plans and
new construction methods

TWP Softwater Storage System

Solution

» Modeled construction
processes, equipment and
locations

« Included seasons, weather,
learning curves

= Included random variability .
= Cost = less then 1% of project Pa—

Begin Placing Forms for
FPiperack Foundations
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4D Risk Assessment — Logistics
Challenge

Optimize offshore resupply and
maintenance support

Solution
Modeled platform operations
and maintenance procedures
Modeled transport and routes
iIn Google Earth
Included seasons, weather, learning curves
Included random variability
Cost = less than 1% of budget
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EOS Solutions

WWW.3e0Ss.com

1600 Parkdale Road
Rochester, Ml 48307
USA

General Information
info@3eo0s.com
800-430-1505

Norisol Norge AS

WWW.Norisol.no

Flyplassvegen 214
4050 Sola
Norge

General Information
norisol@norisol.no
+47 51 71 62 00
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Disassembly

1. Remove Casing

@ 2. Remove Impeller

@ 3. Install Seal Spacing Tabs

4. Remove Rear Cover Plate

5. Remove Seal

6. Remove Drain Plug

7. Remove Bearing Carrier Assembly From Housing
@ 8. Remove Bearing Carrier

9. Remove Bearings

10. Remove Bearing Housing Adapter

11. Remove Oil Seals

12. Remove Site Gage and Oil Level Tag

o oo =ity 0 050
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1600 Parkdale Road
§ Rochester, Ml 48307 W G
800.430.1505

eStore contact



http://store.3eos.com/index.php/
http://store.3eos.com/index.php/contacts/
mailto:3dpdftrial@3eos.com?subject=3D%20PDF%20FREE%20TRIAL&body=I would like to try 3D PDF Free for 21 days.%0AName:%0AOrganization:%0AAddress:%0APhone Number:%0ACAD Used:%0ANumber of CAD Licenses:%0AReason for 3D PDF:%0ATime%0AFrame for Purchase:

/*==============================

   AnimationController.js

   

   Javascript class to allow simple control of an animation in a 3D Annotation

   object within an Adobe PDF.

   

   Created: 5/1/2006

   Modified: 6/17/2006

   Daniel Beardsley - Adobe Systems Inc.

   

   To use this script effectively, set the "Default Animation State"

   to "Playing" and the "Default Animation Style" to "None".

   These settings are accessible in the properties of the 3D Annotation object

===============================*/



//this.runtime.setCurrentTool("Spin");  // Fly,Walk,Zoom,Rotate,Pan,

this.runtime.overrideSelection = true;

scene.showOrientationAxes = false;



//var myLastAni = "";  //var zum speichern der letzen Animation

var myClickedMesh = ""; //clicked Mesh













this.runtime.overrideSelection = true;





mouseEventHandler.onMouseDown = true;



mouseEventHandler.onMouseMove = true;



mouseEventHandler.onMouseUp = true;     



mouseEventHandler.onEvent     = myMouseHandlingFunction; // note: not a function call, but a reference to a function









 

 

 

 




 

 
 
 



	
	
	
	 
		 This file is interactive.<br/><br/>You can move and navigate freely within the area.<br/><br/> Simply click on any item provided int the navigation pane on the lower image border to select another pre-defined view.
	
	
	 
		 Rotate 3D object<br/>Keep left mouse button pressed to rotate the 3D object.<p><img src="rotate.png"></p><br/><br/><br/><br/><br/><br/><br/><br/><br/><br/>Move 3D object<br/>Keep left and right mouse button pressed to move 3D object.<p><img src="move.png"></p><br/><br/><br/><br/><br/><br/><br/><br/><br/><br/>Zoom 3D object<br/>Keep right mouse button pressed to zoom in or out.<p><img src="zoom.png"></p>
	
	
	
	
	
	
	 
		 1600 Parkdale Road<br/>Rochester, MI 48307<br/>(United States)<br/><br/>Tel: 800.430.1505<br/>Fax: 248.232.1591<br/>Mail: info@3eos.com<br/>www.3eos.com
	
		



 

 
 
 


	
	
	 
		 Denne filen er interaktiv.<br/><br/>Du kan flytte og navigere deg  fritt innenfor området.<br/><br/>Bare klikk på et element i menyen nederst i bildet for å velge en annen forhåndsdefinert visning.
	
	
	 
		 Roter 3D-objekt<br/>Hold venstre museknapp nedefor å rotere 3D-objektet.<p><img src="rotate.png"></p><br/><br/><br/><br/><br/><br/><br/><br/><br/>Flytt 3D-objekt<br/>Hold venstre og høyre museknapp inne samtidig for å flytte 3D-objekt.<p><img src="move.png"></p><br/><br/><br/><br/><br/><br/><br/><br/><br/><br/>Zoom 3D-objekt<br/>Hold høyre museknapp inne for å zoome inn eller ut.<p><img src="zoom.png"></p>
	
	
	
	
	
	
	
	
	 
		 Flyplassvegen 214<br/>4050 Sola<br/>(Norway)<br/><br/>Tel: +47 51 71 62 00<br/>Fax: +47 51 71 62 10<br/>Mail: norisol@norisol.no<br/>www.norisol.com
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Examination Requirements

Examination in mm
Shaft Runout < 0.001|0.03
Radial Deflection < 0.002 | 0.05
Shaft Endplay < 0.002 | 0.05
Face Squareness < 0.003|0.08
Concentricity <0.005|0.13
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-Bearing Housing Capscrew

+Bearing Carrier Set Screws





		Slide Number 1




Figure 5-12: Impeller clearance settings

Temperature T (F)

Clearance mm (in.)

< 93 (200)

0.46 £ 0.08 (0.018 £ 0.003)

93 to 121 (200 to 250) 0.53 (0.021)
122 to 149 (251 to 300) 0.61 (0.024)
150 to 176 (301 to 350) 0.69 (0.027)
177 to 204 (351 to 400) 0.76 (0.030)
205 to 232 (401 to 450) 0.84 (0.033)

>232 (450) 0.91 (0.036)






		Slide Number 1




Figure 6-2: Recommended bolt torques for lubricated or PTFE-coated fasteners

Item |Description Group 1 Group 2 Group 3
[6570.12] | Bearing retainer cap screws - standard bearings n/a n/a ®lq in. — 16 Nm (12 Ibf«ft)
(6570.12] Bearing retainer cap Standard Power End *l. In. — 6 Nm (4 Ibfeft) *l,, In. — 6 Nm (4 Ibfft) *l. in. —16 Nm (12 Ibf+ft)

' screws - duplex bearings | HD Power End n/a n/a "5 in. =11 Nm (8 Ibf-ft)
[6570.5] | Bearing housing/adapter cap screws and nuts n/a ¥2in. — 54 Nm (40 Ibf-ft) Fain. — 122 Nm (90 |bf«ft)
[6580.2] Mechanical seal gland studs/nuts, with gasket Fain.— 16 Nm (12 Ibf-ft) 32 in.— 16 Nm (12 Ibf+ft) 2in.—41 Nm (30 Ibf-ft)

) Yain. — 54 Nm (40 Ibf=ft)

[6580.2] Mechanical seal gland studs/nuts, with O-ring Fain.— 27 Nm (20 Ibf-ft) 3z in.— 27 Nm (20 Ibf+ft) 12in.— 54 Nm (40 Ibf-ft)
) Yain. — 54 Nm (40 bf=ft)
. _ Yein. — 41 Nm (30 Ibfft) Yain.— 136 Nm (100 |bfft)
[6580.1] | Casing studs/nuts “2in.— 41 Nm (30 lbr) % in.— 81 Nm (60 Ibfft) 74 in. — 217 Nm (160 Ibf-ft)
[6570.2] | Cap screw cover/adapter (token bolts) Fain.— 27 Nm (20 Ibfft) ¥z in.— 27 Nm (20 Ibf=it) Y2in.— 54 Nm (40 |bf=ft)
[6570.3] | Bearing carrier set screws Fain. — 16 Nm (12 Ibf=ft) Yo in.— 41 Nm (30 Ibf=ft) Yo in.— 41 Nm (30 |bf-ft)
Standard Power End Yain. — 54 Nm (40 Ibfsft) ¥ain. — 217 Nm (160 Ibf=ft) 1in. — 300 Nm (228 |bf=ft)
65704] |C foot
[ 1 [ Cap screw foo HD Power End a Wa 2N — 54 Nm (40 IbfTt)
[6570.13] | Cap screws - repeller cover to cover n/a Fzin.— 16 Nm (12 Ibf-ft) Y2in.—41 Nm (30 Ibf-ft)
[6570.15] | Cap screw — bearing housing Yain. — 54 Nm (40 Ibf=ft) Yain. — 54 Nm (40 Ibf=ft) n/a
[3712] | Bearing Locknut - Standard Power End — 27 +4/0 Nm (20 +5/-0 Ibf+ft) |54 +7 /-0 Nm (40 +5/ 0 Ibf=ft) |95 +7 /-0 Nm (70 +5/-0 Ibf=ft)
HD Power End n/a n/a 102 +7 /-0 Nm (75 +5/-0 Ibf+ft)
Notes: 1. For non-lubricated/coated threads, add 25% to the values given above. 2. (Gasket joint torque values are for unfilled PTFE gaskets. Other

gasket materials may require additional torque to seal. Exceeding metal joint torgque values is not recommended.
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Figure 6-20

OB
Brg/Shaft Group 1 Group 2 Group 3 Group 3HD
mm (in.)
. 30.000/29.990 50.000/49.987 70.000/69.985 75.000/74.985
Bearing (1.1811/1.1807) | (1.9685/1.9680) | (2.7559/2.7953) | (2.9528/2.9522)
30.013/30.003 50.013/50.003 70.015/70.002 75.016/75.004
Shaft (1.1816/1.1812) | (1.9690/1.9686) | (2.7565/2.7960) | (2.9534/2 9529)
. 0.023T/0.003T 0.026T/0.003T | 0.030T/0.002T 0.0317/.004T
Fit (0.0009T/0.0001T)|(0.0010T/0.0001T) |(0.0012T/0.0001T)| (.0012T/.0001T)
IB
Brg/Shaft Group 1 Group 2 Group 3 Group 3HD
mm (in.)
. 35.000/34.989 20.000/49.987 70.000/69.985 85.000/84.975
Bearing (1.3780/1.3775) | (1.9685/1.9680) | (2.7559/2.7553) | (3.3465/3.3455)
35.014/35.004 20.013/50.003 70.015/70.002 85.019/85.004
Shaft (1.3785/1.3781) | (1.9690/1.9686) | (2.7965/2.7560) | (3.3472/3.3466)
. 0.0251/0.004T 0.026T/0.003T | 0.030T/0.002T 044T1/.004T
Fit (0.0010T7/0.0001T)|(0.0010T/0.0001T) |(0.00127/0.0001T)| (.0017T/.0001T)
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Figure 6-21

OB
Brg/Carrier Group 1 Group 2 Group 3 Group 3HD
mm (in.)
. 71.999/71.986 | 110.000/109.985 | 150.000/149.979 | 160.000/159.975
Bearing (2.8346/2.8341) | (4.3307/4.3301) | (5.9055/5.9047) | (6.2992/6.2982)
. 71999/72.017 | 110.007/110.022 | 150.002/150.030 | 160.043/160.002
Carrier (2.8346/2.8353) | (4.3310/4.3316) | (5.9056/5.3067) | (6.3009/6.2993)
. 0.031L/0.000L 0.037L/0.007L | 0.051L/0.002L 068L/.0021L
Fit (0.0012L/0.0000L)| (0.0015/0.0003L)|(0.0020L/0.0001L)| (.0027L/0001L)
IB Brg /
Housing Group 1 Group 2 Group 3 Group 3HD
mm (in.)
. 71.999/71.986 | 110.000/109.985 | 150.000/149.979 | 150.000/149.975
Bearing (2.8346/2.8341) | (4.3307/4.3301) | (5.9055/5.9047) | (5.9055/5.9045)
_ 71.999/72.017 | 110.007/110.022 | 150.007/150.025 | 150.025/150.007
Housing (2.8346/2.8353) | (4.3310/4.3316) | (5.9058/5.9065) | (59065/5.9058)
. 0.031L/0.000L 0.037L/0.007L 0.046L/0.007L 050L/.007L
Fit (0.0012L/0.0000L) | (0.0015L/0.0003L) | (0.0018L/0.0003L)| (.0020L/.0003L)
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Figure 6-24: Bearing position - Mark 3 design

Mark 3 standard shaft

Mark 3 duplex bearing shaft

Group A Group A
1 68 mm (2'"/15in.) 1 61 mm (2%/zin.)
2 139 mm (5'%/52in.) 2 129 mm (5°/52in.)
3 NA 3 "

3-HD NA 3-HD "
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Figure 6-26

Pump

Press force
N (Ibf)

Locknut torque
Nm (Ibf-ft)

Group 1 5780 (1 300) 27 +4/-0 (20 +5/-0)
Group 2 11 100 (2 500) 54 +7/-0 (40 +5/-0)
Group 3 20 000 (4 500) 95 +7/-0 (70 +5/-0)
Group 3-HD | 20000 (4 500) 102 +7/-0 (75 +5/-0)
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Order form

Last Name

First Name

Customer ID

City

Country

Email

ltems

EOS-.

1600 Parkdale Road -
ROCHESTER

MI 48307

United States

Phone: 1-800-430-1505
Fax: 1-248-232-1591
Email: info@3eos.com

Date

Item no.

Description

Quantity

X

Comments

Our usual terms and conditions shall apply. These are subject to change.
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