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Pl AF Elements and Attributes

* Elements represent physical or logical entities
— Attributes and attribute templates define properties
— Object Types to help define relationships
— Categories for classifications
— References to define relationship between Elements/Attributes

« Element Templates can be created and reused for
consistency — changes are propagated to each instance

« Can be created without an Element Template

« Can be organized in hierarchical structure or connectivity
models
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Pl AF Elements

File Edit View Go Tools Help
78 Database [T] Query Date - Back H, Checkln <2 « [#] |3 MewElement ~ #~ Search -
Eﬂ Elemerts - Group by: [] Category ] Template
B @ Anzona LA search P -
[ By household categories
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e @ LVD1_A1-010 (@ District 02 Non physical entity d... Cther Area
- @ VAT 58 @ District 03 Non physical entity d Cther Area
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g :‘x'ﬁ::—’:::'g‘;u I | I | g SD-03_A2-004 |Siemens power meter | Business: Geothermic heating/coaling; Industrial Super Heawy; .. | Measurement PowerMete. .
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Element Template/Attributes

Pl AF Element Attributes:

— Static Values
« Name plate information
« Operating limits

— Data References
« Time series data — Pl Tags and PI Tag
» Relational data
» Tables
* Formulas/Calculations

— Units of Measure (UOM)
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Pl AF Benefits

* EXposes an intuitive, asset centric view of
your data for everyone to consume
— No need to memorize point/tag names

— Single version of the Truth
« Common asset models and relationships

— Search and find information

— Data references to time series, relational and
other data

— Communication & Collaboration
— Knowledge Management

Where PI geeks meet... ©2010 OSlsoft, LLC. All Rights Reserved



About AF

Who: Asle Frantzen
What: Software Engineer
Where: Norway

Amitec is a Value Added Reseller (VAR) for AM I T T C

OSlsoft, and has been a partner since 1996 FEa Critm B IR B & T TR
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Experiences from Project

e Customer in the OIl & Gas sector
— Offshore operation — North Sea
— Company'’s first operatorship

« Building everything from scratch
— New organization / people
— New Qil/Gas rig
— Cooperation with experienced oil field developer
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Asset Management

* Customer uses a system called COMOS
— Life Cycle Asset Information Management system

— Instruments, gauges, valves, etc. (production)

» AND

— Heaters, fire extinguishers, etc. (living quarters)
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COMOS

Comos - [1|H|T|PEB.1 P&ID A1 DIN 2481]
@& File Edit View Administrator Extra MWindows Help | A C4 Power plant label accordingKkS v default
... =6 & || Bukprocessing, Viper . 'la O ¢ fgi |

) Instalations | @l Locations| | S H $BR o A0 XE B % k| G425 > z4i8»
[HTKI0aMO0TMOT Mo | [JB[%E ] A NOA| T Y & '{.ﬁ;}}lm | Fyhase, siwale speed] st o

Installation according to KKS
a B Power lines and own requirement
Q H Conventional heat generation
S| Q T Chemical flue gas treatment ir
+ m A Flue gas channel system
+ ﬂ D Flue gas scrubbing ~» 7
+ ﬂ E Flue gas scrubbing and fil
+ f)

F Absorbtion circuit ~» 99
- ﬁ;] K Absorption medium treatrr
= ﬁz 10 Continous number
= m A Aggregates
+ m A Armatures wit
= m M Mixing-, agite
- .-L 001 Agitato
+ @ MOT My
[+ m P Pumps .
+ @ B Apparatus ; f i
+ ﬂ C Direct measuring
+ ﬂ 15 Continous number
+ [ PFB.1 PXID A1 DIN 2481 » ; /
+ 8 PFB.2 P&ID &1 DIN 2481 » :
+ ﬁ  Processwater ~» 01GHI
+ ﬁn T Draining system
+ ﬁ;] W Blocking medium supply
a K Nuclear-technical auxiliary installaj ||| - C
Q U Buildings T T T 57T

I e <43=0X0EXXQO

B e
i oo - -
0 (-0
1
1

—

TE v

< 3 ?
(THTK104MO01-M01 - Motar 07.06.2004 #=294 y=251 | Total objects: 21734  To save: [
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Looking at the Data

* Multiple MS Access .MDB files
— Over 100.000 records, with 23 attributes each
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Ways of Importing Data into Pl AF

* Using the AFBuilder plugin for Excel
— Requires configuration (GUI)

« Using the AFImport command line tool
— Requires data preparation

* Using the Pl AF SDK
— Requires coding
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AFBuilder Plugin for Excel

Where PI geeks meet...
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Hjem Settinn Sideoppsett Formler Data Se gjennom Visning Tillegg PI PI AF Builder Team

Current AF Connection @ 1;] Headers x @ g‘g c % s ,‘_' 4 {» Errars

PISystem: GDFAF - (x) Select All : == I | @ About

Database Delete Export @ Library Contacts Elements Analysecs  Event

Database: GDF _test ( ) Deselect All - - Frame ¢ Help
Connection [ Export to AF ] Import from AF [ | |"Resources
G9 v £

_ A B c D

1 | Selected(x) Parent Name ObjectType Description

2 X TagElectrical 00FE951 Element Heater / Norsk:

3 X TagEquipment 00FE951 Element Heater Element / Norsk: Varmeelement

4 X TagElectrical 00FE952 Element Heater / Norsk:

5 IX TagEquipment 00FE952 Element Heater Element / Norsk: Varmeelement

6 Ix TagElectrical 00FE961 Element Heater / Norsk:

7 X TagEquipment 00FE961 Element Heater Element / Norsk: Varmeelement

8 X TagElectrical 00FE971 Element Heater / Norsk:

g i TagEquipment 00FE971 Element Heater Element/Norsk: Varmeelement

10 [x Taglnstrument 00TT9000A Element TEST LMT / Norsk:

11 TagEquipment 00XU501 Element Utility station / Norsk: Servicestasjon

12 | TagEquipment 00XU502 Element Utility station / Norsk: Servicestasjon

13 [ TagEquipment 00XUB01 Element Utility station / Norsk: Servicestasjon

14 X TagEquipment 00XU701 Element Utility station / Norsk: Servicestasjon

15 1X TagManualValve 50BL9003 Element Ball valve / Norsk: Kuleventil

16 X TagManualValve 50BL9004 Element Ball valve / Norsk: Kuleventil

17 |y Tanlnstrument ENFNARNA Flament HVAC Cnnling Cnil 7761 9218 Marsk: Sigvann kialevann tilfars sl 77




AFBuilder Plugin for Excel

» Testing the performance:

— Amount of records: 13.500
— Time spent: 314 minutes (5 hrs 14 mins)

— Avg: 43 elements / minute
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AFImport Command Line Tool

Explorer

Command Prompt

C:\Program Files (x86>\PIPC\AF>AFImport.exe_

test - PI System Explorer

Edit View Go Tools Help

- e [ Query Date ~ | () Back H, checkIn %) « [2] | (3 NewElement ~ Search =

Group by: I Category I Template

New Element o
MNew Model —
ame 4 Description
Add Element Reference... .
s if_’] Elements by Tag Category
-T Create or Update Data Reference B Stucture, 24082010 "
Arrange By | |
g Refresh 5| b ST -
Paste 5 '_rul' Opomn
= M Ao Cre I Comabe ot Uisdam Pt Poeds
HERBIRNES N Alow Updse
!' 2 Impott... ¥ tusomabe Check In
@Elem EL Export...
|2 Event Fr
o X Deleteall...
. Library
. 5 Security... E Concsl
cm Unit of -
@ MyPI
“ Notifications

&2 Contacts

S Elements
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AFImport Command Line Tool

(Same as importing in Pl System Explorer)

» Testing the performance:

— Amount of records: 13.500
— Time spent: 20 minutes 52 seconds

— Avg: 647 elements / minute
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Pl AF SDK in Visual Studio

AF_Test 8l Source Control Explorer
"i§ AF_Test.AF_Test v[ 4¥buttonl_Click(object sender, EventArgs €)
463 afElements = new List<AFElement>();
4564 foreach (var elem in DatatElement.TopElements)
465 {
466 afElements.Add(elem.CreateElement());
467 };I
468 | }
4689
470 private void btnWriteToAF_Click(object sender, EventArgs e)
471 {
472 piSystemPickerl.PISystem = piSystemPickerl.PISystems["PIF_Test"];
473 AFDatabase myDB = piSystemPickerl.PISystem.Databases["VisualStudio™];
474 AFElement myRootElement = myDB.Elements[@"VisualStudic"];
476 foreach (AFElement ele in afElements)
477 {
478 myRootElement.Elements.Add(ele);
479
480 }
431 myRootElement.CheckIn();
482 }
483 | }
100% ~ ¢ [ . J >
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Pl AF SDK in Visual Studio

» Testing the performance:

— Avg: 42 elements / minute *

* Quick test done without any form of code optimization
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Our Preferred Way

AFImport command line tool




Preparing the Data

OSlsoft.AF.xsd

l

Microsoft Visual Studio

Generated

C#t Classes

Amitec
Custom
Application

TN
)

SSIS

SQL Server

N

Data from
COMOS

XML file ready
for import to Pl AF
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Generating the Data

* First attempt:
— Generated XML file in appr. 30 seconds
— 7.2 Million lines / 256 MB
— 133.430 elements, with 5-10 attributes each

— Imported to AF:

« Total time of 245 minutes (4 hrs 5 mins)
* Avg: 544 elements / minute
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Optimizing Speed with Templates

General Attribute Templates lPorts |
Group by: [ Category

| Filtar j o B0 4 I Name: lF’I Taq value
|l i Name 2 Description Default Value Data Reference I Description: l
=3 Disciplin <None> Configuration ltern: T Indexed: I
B- I = Function Code . . ‘ <None> Categories: l .‘3
| =g Function Code Descripti... . | Table Lookup LOM: | <None> i
4 |s Electiical Consumer - | False ‘ <None> Value Type: lDoubIe L]
- =4 Is Field Equipment 4 | False | None> Default Value: o
- =4 Location code . ' ‘ <Nonhe> Data Reference: IPI Point _'_]
- =5 Norsok component descri... . | | <None> > Settings... |
' =& Obiject State . l '<None> \WxServerZ\ZElement”
' =g Overall Category . l .<None>
'f; Pl Tag value .U ‘Pl Paint
= Sequence No, | | <None>
B- £ =g System Code . VUU .<None>
| =& Svstem Code Description ' . . Table Lookup
=% Tag Category ‘ . . <None>
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Generating the Data

« Second attempt — using Element Template:

— Generated XML file in appr. 25 seconds
— 5.5 Million lines / 190 MB
— 133.430 elements based on an Element Template

— Imported to Pl AF:

 Total time of 175 minutes (2 hrs 55 mins)
* Avg: 762 elements / minute
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Generating the Data

Without Template With Template
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] B0
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B 8
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5
o
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The Imported Tag Structure

or and wead aypaten topude

0 - Fhser arvd weld benss subces

- 5ub 188 inatlahon, martanance s worko
Sepaation and slabdaahon syiten

21 - Crpde hancling and ttorage. meteang spstens

- Gat compearnion and 1earpechion yyviem
Gat boatvent and TEG roganttancn sysen
- Gae Wt system
- Bt mepor! and peteang syslem
0¥ mpots e syems

2 - Gan expofts ppdine sysiems
5 - Wel sheam posine watem

Gad nection posbne spslen
MEG 1egenatshon systen

3 - Loadng sysens

Cockeng madum tytwns
Hoalng mechun tystens
- Chermacel mpechon systems

3 - Flye syvaees

Ody mater systons

5 - Fued gas spvteme
5 MEG inpection mysten

Chicrvanon sputers

- Ses water wens

- Ballart water gysieny
Frovh water syutens
Hol waler syputens

5 - Dpen diasrvbios wydens

Chaed dran sysane

9 - Matenial Handing
2 - Dvozel ol systermn
3 - Covgeessad aw syalen

ek oo tpitens
- ¥pdado power yttens

5« Semage natswend oyiees
7 - MoncE pken Ghéol IMEG) stosage and diair

- TuEtplen Gk [TEG) stocage and dran
- F3 detechion tyatemt

Fro mater sylens

Firs Sghing nystemt

Materisl handing ystems:

£ merger'cy pORpBedngts (pilemd

7 - MVAL syatems [ses Noted

- Emergercy dhubdosn and blow down syshen
Man powet spedenrs Ju= > BE WY
Man power spsteme Ju < 1.0KV)

5 - T ebecommerscation wystems

ALponion pptans
Eathing and ighinng syiteon

0 - Toomde structhiee wyetems

- Sudatiuctue spsders

2 T erposay sysienis

-fuchtechies wutens
Mooy and pomSonng wyiten:

7 - Accommodation witens
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Elements

Bl 3 Stucture_30082010

|2 Event Frames

H- @ 00-Reserved
<.5nip..>

Bl @ 82 -Main power systems [u< 1,0kV)
B (G 82-HIERARCHY

B ( 82ET3004
b (3 82EN300
B 3 82EN3004

......  82EN3004-V002-022

------ £ B2EN3004-002-024

------ & 82EN3004-V010GK-Q02
»»»»»»  82EN3004-010GK-Q07
------  82EN3004-V012GK-007
------ £ 82EN3004-014D-Q07
»»»»»»  82EN3004-V014LM-002
~~~~~~  82EN3004-V014LM-007
------ £ 82EN3004-024LM-Q02
------  82EN3004-V024LM-007
~~~~~~ & 82EN3004-026B-007
------  82EN3004-V026FG-Q07

B & 82ET310
B~ @ 82EL310

B @ 82EL311

* Up to 9 levels

@ 82EL311-100-w01

& 82EL311-100-wD02

 82EL311-100w03

& 82EL311-201-E05

5 82EL311-201-E08 LI

o @ 2 &

82EL31S Modified:30,08,2010 00:51:06, Version: 01,01,1970 00:00:00, Revision 1
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Pl AF = Value for the Users

(®Y PIF_test - PI Syst
File  Edit

Explorer

View Go Tools Help

7@ Database [ Query Date ~ | () Back

H, checkIn %2

v g] J New Element ~ =] New Attribute

I [=] B3

- Search ~ ‘

Structure_30082010
- 00 - Reserved
13 - Riser and well systems topside
18 - Riser and well systems subsea

20 - Separation and stabilization system
7 ( 20-CABEL
). (G 20-HIERARCHY
7 (@ 20JX061
20JX062
B (7 20PG051A
b ( 208P2268
. 20C5001
. G 20C50514
& 20F04313
& 20HA0034
& 20PIT4310
& 20714311
@ 20vX0014
& 20PI4312
@ 20vX002
------ ) 20ER051A
AAAAAA & 20F02253
444444 & 20FT2252
Bl ( 20HV1004

<« |

-2 Event Frames

&
&
&
- 19 - Sub sea installation, maintenance and work-o
&
=]

o @ 2 &

"General | Child Elements  Attibutes I Ports | Wersion |

Group by: I~ Category

B =] Tag Category

Taglnstrument

L ]
JI $ @ Name & Value Description Data Reference  Settings I
B =] Discipline J - Automation <None>
B EE =1 Function Code gPI :<None> .
8 =] Function Code Description Fire water pumps. Table Lookup SELECT [Function Code] F...
B =] s Electrical Consumer False .<None> '
B =] |5 Field Equipment True .<None>
B =] Location code P30S .<None>
B =] Norsok component description Nitrogen forladetrykk .<None> . <
B =] Object State Planned .<None> v
B =] Overall Category HSE .<None>
0= & Pl Tag value Cannat retrieve Pl Point '20P14312" for attribut... . .PI Paint v'\\amitecpi\2DF'I4312
=] Sequence No. 4312 . .<None> v
B- B =] System Code 0o .<None>
: E =] System Code Description Reserved . Table Lookup v SELECT Description FRO...

<None>

12 Attributes

Where PI geeks meet...
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Pl AF = Value for the Users

Al PI ProcessBook - Trend Display.PDI* H[=] B3

?Eile Edit View Insert Tools Draw Arrange Window Help

FRR=N " BN S oI @& » B [oow -] 88 @ 2> &

AN OE OO N A ol & % B & E SO K| 7

: Element Relative Displa
' o - 2% Trend Display.PDI*

wue

Plot-0
35
Elements of Interest =0

Group by: [~ Template |
25

Description Category
(7 18FYP1077_B | MPFM Total HC Mass rate, well ... | Taglnstrument

(7 18FYP1077_4& | MPFM Total HC Mass rate, well ... | Taglnstrument 15
(SO E R NP MPFM Gas Mass rate, well P1 Taglnsuurnent

2a-

3

10 : L -
01.09201012:55:12° 1500 minutes.  01.09.2010 13:10:12
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Pl AF = Value for the Users

PI ProcessBook - Trend Display

Shuchps_ 0022010 File Edit Wiew Insert Tools Draw Arrange MWindow Help
!
9 13- Riaer and wal spatens topude = H & & & BB Ly @ [}
19 - Fiser and wald scbenss subses

Define Trend

General |Display Faormat I Trace Format I

13- 50 198 raldldhon, martanancs aref work-o* k \ I:l ﬂ O e IEI D TB V\ l:‘.|-|:| ll.l]] l’ﬂ % E m H Flok Marme:

20 Sepaation and slabdaahon syiten .
21 - Ciude handing and storage. meteang spstern IP.riaI L” 10 LI B 7 U @ 3 IPot—D j
23 - Gat compessnion and 18-rpechon yTiem _—————————————SSSS—

24 - Gas boatvent and TEG roganetanon sysen
26 - Gac Wt system

27 - Gt mepor! and petesng svslem

30 (¥ egot: e wyiens

32 - Gae expofts ppdine sysiems

36 - Wel shisam posine yotem

A7 - Gag necton posdnoe spsten

39 - MEG 1egenatahon wsten

33 - Loadng sysene

40 - Cookng medum e

471 - Hoalng mechun ystens

2 - Chemecal mpachon systems

43 - Flun tyoams

A4 - Oy water syatons

&5 - Fued gas spwteme

5 - MEG ingsction systen

47 - Chicrranon spstens

50 - Ses water woens

52 - Dallart water systeny

Server :
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Pl AF = Value for the Users
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Pl AF Technologies Used

Elements

Attributes

Models

Categories

Templates

Enumeration Sets
Tables and Table Lookup
Pl Point Data Reference
Unit of Measure (UOM)

Yes

Yes

Not yet

Yes, Element Categories
Yes, Element Templates
Yes (no)

Yes

Yes

Not yet
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Questions?
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