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Introduction

On an average day, someone on eBay
- sells a vehicle every minute
- sells auto parts every second
- sells diamond jewelry every
2 minutes.

"The foundation of our revenue is our
data centers..."
Dean Nelson, eBay
Dir, Global DC Strategy

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Motivation:
Improve operations

« Treat Faclilities and IT as a holistic system

 Integrate real time data into corporate
decision making

* Present real time data collection as a single
system with an enterprise-wide interface

« Compare real time result to original building
design requirements of capacity, availability
and scalability

Real Time Information — Currency of the New Decade



eBay Selects South Jordan For Data Center

...and seeks the U.S. Green Building Council's
Leader in Energy and Environmental Design (LEED) certification,
..Dean Nelson, the senior director of global data center strategy

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rghs reserved.


http://searchdatacenter.techtarget.com/sDefinition/0,,sid80_gci1284408,00.html?int=off

> eBay requirements
Monitoring system Architecture

Building the Monitoring system
« Screens and Points

How do people use it?
What did we gain?
Where to from here?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Allights reserved.



Customer Requirements & Project Size

60,000 sq ft of raised floor - 7.2 Mw of N+2 IT load - 4X expandable

Real'rime lnf_ormaﬁ()ﬂ — CUI’ rency Of the ‘ New Decae © Copyright 2010, OSIsoft LLC. Al rights reserved.
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Monitoring Requirement

Biometric Access

nd Edit Sens Sesmcally-braced
Treat Continuous Video : . rim— server Rodks
- Surveillance N = AR
Mechanical @i
’ =7 Jf UPS Backup
Power’ IT and Blectrarec Motion / ool Sl generawfs
Security Sensors ffy S AP AV

\/ :-'_;:_'."‘ 3
as one & ;7/ |

complete
system

/,
Redundant HVAC
) Controlled Environments

* Nearly 1000
devices |

Gas-based Fire
- / Suppressions System

e Over 110,000 e &

Data Center

points 2 2‘,,,/
N et
On Premi P\ 365 Server Operations
Semnmfymds;iers Manitoring
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Enterprise Integration Requirement

Capacity & Load Planning Systems

Presentation Layer
Pl Data Visualization in SharePoint

BIM Data Center Simulation Toolkits

Building Ops  Space Mgnt  Asset Power, Cooling, Space, Network
BIM Mgmt

Workflow Management / Change Management

Nationwide alarming & trouble ticket

Knowledge Library systems
Standard PI Interfaces
N — By . \
Reporting and Monitoring + 1000 pOIﬂtS per 10 minutes
Standard Pl Interfaces * remote from Salt Lake City by 1000 miles
N — By

Performance Management
Standard PI Interfaces

Integration
Standard PI Interfaces
\ /

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved,



eBay requirements

» Monitoring Architecture

Building the Monitoring system

4\
| , The result;

How do people use it?

Where to from here?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved



Why the Pl System?

« Leader in Asset and facility management software
Integration into BIM

* Only Infrastructure chosen by IT providers Microsoft, IBM,
HP, Cisco

« Only infrastructure capable of handling real-time data over
1M points on single server

* Only open architecture platform from Data Connectors
through applications — with development platform .net

» Fastest Infrastructure available 250,000 events per second

Real Time Information — Currency of the New Decade © Copyright 2010, OSsoft LLC. Allrights reserved.
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Pl System Is an
Infrastructure

Facilities System
Devices

Electrical Power
System Devices

OSlsoft PI
Infrastructure

Business
App

Building
Automation
System App

Business
App

Business
App

Electrical Power

Monitoring _
System App Business
App

Real Time Information — Currency of the New Decade © Copyright 2010, OSsoft LLC. Allrights reserved.



Pl System In relation to Enterprise

Facility
Equipment

" Plant Intelligence System

Time Series .
Data Base Relational
Data Engine
»| Stores tag values over time
(x() SQL Data Base
Interfaces: OPC, Modbus, Stores and Retrieves Time
Bacnet, XML, etc. Series data
Using SQL

- —

Client Access
Via Web Portal
Via Spreadsheet
Via Alarms
Via Dedicated Client Tools

Engineering Workstations

| Alerts to Data
Center
Engineers
(email, SMS,
web portal)

v

R

=———————Sharepoint Web

: —— Portal

= v Dashboards, etc.)
Pl Y - .
PSS “ (Corporate wide

access if desired)

Pl Semer W‘cm ‘ IData EXport to

|1
[ 2 [Tkzosim <z [Caiot |
|| — Excel In Real
Module Talias [Todays Date .
TRIVColoiFacks) |KWTolal | 162008 TI me
—1

Y Y o e ey |

[

Rack Module Ra| E Rack Tag

[z]

e o monors— (.. PUE
sl Calculation)

sWRow 1R CO3 R1COQ KWTotal
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eBay requirements

Agenda

Monitoring Architecture

» Building the Monitoring
system

The result:
How do people use it?

Where to from here?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved



Building the Monitoring System-
Electrical Network - 138KV to 110V

Primary distribution from the Utility

House systems

A Automatic transfer switch

Backup generator

Critical power bus

Mechanical dlstrlbutlon

Using PI SDK, Tag Configurator &

_ MS Excel and and Excell, we are
able to document and build
60,000 tags in 20 minutes.

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Allrights reserved.
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Building the screens

/= Home - Salt Lake City Data Center. Monitoring System - Windows In

Using Pl WebParts, Pl F ) v €] i istedems-eb

F) rocess B 00 k an d 3rd p arty File Edit View Favorites Tools Help
tO (@) I S SUC h as A u to Cad , ..; Favorites € Home - Salt Lake City Data Center Monitoring System
We b u | I t a 200 p ag e We b S | te Salt Lake City ata Cter Monitoring System

We focused on Sharepoint and
Silverlight architecture and SonE Ve
tOOIS . Power Detail

First Floor

Second Floor

We converted CAD files directly
into screens

Oneline Map
BMS Map
Webcontrol

Power Analytics

) Power:

SER Event Data Utilization: 874% ——
Status: OK

Server Status ¢ Power: 2.5 MW
Utilization: 89.6% -

NOC Overview ‘ Status: OK

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsolt LLC. Allrights reserved.



Building the Notifications

A

( )

Silverlight

Sharepoint N4

Microsoft®

Silverlight

Web Service

Pl, AF/AN SDKs

Templates Pl Notifications

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rghs reserved.
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Special Situation:
Monitoring the Primary Utility Feeds

138kv utility feed

eBay and Utility
wanted to exchange
power levels

Solution:
bi-directional info
transfer with Utility

Real Time Information — Currency of the New Decade © Copyright 2010, SISOt LLC. Al fghts reserved.



eBay requirements

Monitoring Architecture

Building the Monitoring system

/ f\
-~
. » The result:
How do people use it?

Where to from here?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved



Site Power Performance
7 Day, 6 hr Average
POD 3

Power: 2.5 MW

Status: OK

Temperature (C)

Power Capacity Utilization

IT Equipment
Load

HVAC Equipment
Load

UPS Loss

Real Time Information — Currency of the New Decade

Utilization: 89.6%

Current PUE

1.37

Chiller Efficiency: 0.92 kW/ton
Supply Temp: 12C
POD 1 Return Temp: 17 C
Power: 2.3 MW
Utilization: 87.4%
Status: OK
POD 2
Power: 1.6 MW
Utilization: 89.6%
Status: Alarm

Announcements:

1. Data for demonstration only
2. December PM assigned
3. November PM complete

4. None

© Copyright 2010, OSlsoft LLC. All rights reserved.




Configuration
Mamsi  TRU123 Direoud O Tuperanus Regws Ao (_Gunama_ Comma  xaussacear 1122 bas 8 Disesransinl
e Oflem | [ Tempexacuse "Bepaic” alecr.
st [Er—
Alert Trigger Message Definiion
- Recipiets: [cucchosisoce.oom
FITag [iieoteriza s o1 Gemcain
Dipral At [angusiat som
ol i e
3 [ Tpocancs: O s ©Low O Figh
fteton Sublect [TR1123 s O Tanpashs o At
il |
Rosat Boiy [t pee defined bady
Shaverg |5 gl T pservee 7eso dign
& .
e e D) Ronciainn
Postcipe A
B [Ho s - |

_TR33. s

“Alert Notification

Work Order Generation

E

Real-time Rule
Assessment
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Disolved Gas Analysis

Sample Date Hz
09/26/90 193
08/01/94 279
03/06/95 ag3
03/28/96 1258

03/21/38 1390

f—y
8 3250 s Aryis e TR345D

S =

2 esarme 5 ) O

Current Operation

CH4  C2HA  C2H4 C2HZ2 co2 )
115 137 38 <1 3004

18% 164 51 <1 4213

399 320 109 =1 1652

1980 590 369 <1 6524 Ty

2568 790 Sel =1 5952 554 927 24651 6361

Asset Information
Structure
(Pl and RDB)

Wolverine TR3450 \ LTC2001

Integrated Asset
Information

Load (Mwatrs)

*S TransDistribuCo - Asset Maintenance Report

Reporting Period:  12/05/05 04:04 PM through 02/03/06 04:04 PM

Asset ID: TR3450 Substation: Wolverine

Serial No. Manufacturer Year Madel My Rating kv Rating Fluid Capacity
%9945 SEIMENS 1959 G-4567 0 3440

Maintenance Algorithm Status Summary

Time in Hours Good Attention Attention (ACK) Ropair Repair (ACK)
Asset Status £l 73 RN E—
bifferantial il a =
Temporature,

Elevated oil

|
T gtation Reliability
Bushing Degri

Low Nitrogen Pr

Assetw Good ack Repair a

TRE676 I
TR5493 [do00% | E— [ |
TR408S [t000% [ EEEECE 0 |
TR3450 O ssee
TR1123 [ow000% I oo

Showing 1 to 5 of &

Asset Reliability

© Copyright 2010, OSlsoft LLC. All rights reserved.



Salt Lake City Data Center Monitoring System

Plant View
Power Detail Total Rack Power 3.530W 17A
First Floor 3 TOp Sensor
K 3 Temperature 90.00°F
Second Floor Sy
Rel. Humidity 30.009%
Oneline Map =
BMS Map
Webcontrol

Power Analytics

SER Event Data Strip 2 Strip 4
Server Status Over all Power 833W : Over all Power 833W
Over all Current 4 A = = Over all Current 4 A
NOC Overview Outlet08 0w |5 B W0 Outlet08
Outlet 07 147 W [B55 |6 W 148 Outlet 07
Outlet 06 147 W & W 148 0utlet 06
Outlet 05 148 W |58 5 S & W 148 0utlet 05
Outlet 04 147 W |§58 = W 143 0utlet 04
Outlet 03 147 W |53 = = B W 145 0utlet 03
Outlet 02 147 W £ . & W 143 0utlet 02
Outlet 01147 W[5 RIEN B W 145 0utlet 01

Strip 1 — o ! . Strip 3
Over all Power 884W - - Over all Power gg4W
Over all Current 4 A S 3 al |- Over all Current 4 A
Outlet08 0w S T @l WO Outlet 08
Outlet 07 147 W B Sl B B W 1480utlet 07
Outlet 06 147 W Sl 8 e ? W 148 0utlet 06
Outlet 05 146 W B V 5 3 W 148 0utlet 05
Qutlet 04 148 Wy = : ‘ W 145 0utlet 04
Outlet 03 147 W 1§ ¢ | W 148 0utlet 03
Outlet 02 146 W B3 - R + 1> W 148 Outlet 02
Outlet 01148 W J : TR | W 1450utlet 01

Base Sensor
Temperature 75.00°F
Rel. Humidity 20.00 %

Legend
Circuit Load Status
[ ok
1] Warning
M Critical

Top Sensor Temperature

Top Sersor Humidity

Power (W)

Base Sensor Temperature
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Alarm History
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Rack Installed !

Salt Lake City Data Center Monitoring System Welcome System Account < |

Site Actions -

e DATA CENTER 3 SOUTH

— TAHAAAAAHAHAP THAHAHAAAAHAAFP

aindios dHHHHHHHHHHH CHHHHHHHHHHH

ceververs i) I i O o 0 |l | ROW 12

B 1T 6 [ITIIITTTTIITL  seeew 2
i e o i i e i ROW 14
|HIIIIIIIIIEQNZQJIIIIIHIIII ROW 15
ORI T {1 Y T | ROW 16
JL I/ G o ) NN ROW 17
{10 o O O s {0 o I Y ) O ROW 18
00 T O o T [ D 1 I D T (W ROW 19

Alarm History
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eBay requirements
Monitoring system Architecture

Building the Monitoring system
« Screens and Points

The result:
How do people use it?

> Where to from here?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Allights reserved.



Future: Trend CPU Load wi

Total Rack Power 3530W 17A Top Sensor Temperature

Top Sensor
Temperature 90.00°F @
Rel. Humidity 30009 @

Strip 4
Over all Power 833W
Over all Current 4 A
W0 Outlet 08

strip 2
Over all Power 833W
Over all Current 4 A
Outlet08 0w

Outlet 07 147 W W 148 0utlet 07
Outlet 06 147 W | W 143 0utlet 06
Outlet 05143 W i W 143 0utlet 05
Outlet 04 147 W W 145 Outlet 04
Outlet 03147 W i W 145 Outlet 03
Outlet 02147 W | W 148 Outlet 02
Outlet 01 147 W W 145 0utlet 01
strip 1 Strip 3

Over all Power 884W
Over all Current 4 A
Outlet08 0w |
Outlet 07 147 W |
Outlet 06 147 W

Over all Power gg4W
Over all Current 4 A
il WO Outlet08
il W 1450utlet 07
W 148 0utlet 06

Outlet 05 146 W il W 1450utlet 05
Qutlet 04 148 w § il W 148 0utlet 04
Outlet 03 147 W )| W 14580utlet 03
Outlet 02 146 W il W 1480utlet 02

Outlet 01148 W W 148 Outlet 01

Base Sensor
Temperature 75.00°F @
Rel. Humidity 20009, &

Legend
Circuit Load Status
[ ok
] warning
M Critical
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Who is DST Controls?

D/ND
FELPE

Project Management
Customer Communication

IP Networking OPC Standards
Server OS’s Rockwell/Siemens

Client/Server/DB Modbus/Devicenet
HMI & SCADA Ethernet

ISO 9001 Quality System

30+ years process experience

Commitment to education: On-site classrooms
Infrastructure: Server farm w/ 24x7 support

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Questions ?
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