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From the Program:

Aligned Energy is an emerging colocation Data Center firm that has
strategically implemented a Pl System from the outset to address a
variety of use cases on the portfolio level.

Ranging from traditional applications, such as:

 performance monitoring of mechanical and electrical infrastructure, to
« mapping of complex contextual relationships of data center assets, to
 covering business functions, like power usage monitoring and

» providing of real-time data feeds for data center customers.
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Part 1 — Colo's and Digital Transformation

Rajendran Avadaiappan
CEO
Energy Metrics LLC
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Global Opportunity ‘S

Data centers are the power plants of the 215t century, so they must
evolve to more closely align d 'rﬁﬁﬁc IT with business needs.
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Market Evolution -
Aligne:
Looking through the glass of our Customers =nergy

Client Challenges

] Observed Challenges
Evolve the static data center to more o
closely align with your dynamic IT Predicting IT load
and business needs.. > Variable and high densities

> Stranded capacity

A%

> Financial exposure from over-provisioning
> Misalignment between OpEx and revenue
> Limited visibility into data center performance

! OSlsoft.
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Unique Approach to Clients Needs I e

Customization is the name of the game

Each Footprint is Tailored to Client Requirements

>

Hot Aisle Containment traps and contains heat at its
source. Use our containment or your own

Perimeter Cooling features close-coupled fiexible . ,
designs, micro-channel coils and highly efficient fans HOEAISIe Containment

Whips or Overhead Power Busways
A/B-configured, flexible and expandable Perimeter Cooling

Variable and High Density Power up to 50 kWirack,
l.ull!ﬂﬂ
—l-"-

in the same row, without additional infrastructure
raised floors ,

Slab Floors. Our technology eliminates the need for Whips or Overhead

Power Busways
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The Challenge of Multi-Tenant Space I\ 2o

Multiple Target Segments of Customers

Enterprise vs. Multi-Tenant

Flexible Standard or
We build a single “space” and must optimize yield for the Systems & High Power

business while meeting the needs of EACH client that Contracts Densities
comes through the door.

* Varied densities
« Varied fabric designs Client
» Unpredictable schedules Needs
» ‘Overlapping’ Availability Zones

Rapid Adaptive
Provisioning Data Center

» Supply chain management
» Capital management

! OSlsoft.
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Define “Data Center Partner”
VAN

It is more than just space

Aligned
Energy

Clients picking a partner must
look beyond space. They're
looking for alliances, extensions
or force multipliers for their teams
vsS. a simple commodity purchase.

Transparency / High Fidelity Data

Warehouse vs. Predefined Trending

Programmatic Access
Impact / M&0O Maturity

« Data-informed activities...

0OSlsoft.
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Key Business Needs in Data Centers /\ -

Complex Challenges All Together

Increase Increase
TTR. Efficienc
Utilization y
Use existing power, space, Optimize existing cooling
cooling, compute and network infrastructure and identify
capacity more effectively stranded assets that are not

generating revenue
! OSlsoft.
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Increase Supply Chain
il Management
Reliability 9
Reduce MTBF using fault Visibility into infrastructure cost
detection and analysis to warn of and capacity, dynamic variability
impending failures of IT Loads, energy and water
required to deploy specific IT
applications
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Enterprise Intelligence Needs

Role Based Views — To Take Impactful Actions and Make a Difference

IT Assets

-Multi-Tenant Access and View
-Asset Utilization
-Planning

-Central Repository

! OSlsoft.
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Operations

-Situational Awareness
-Predictive Maintenance
-Power Management

-Environmentals

PAST 6 MONTHS NEXT 6 MONTHS

Engineering

-Raw Data Analysis

-Infrastructure Capacity
Management

-Performance Analytics

#0OSlIsoftuC

PUE COOLIN
1.752640 # soa
DRAW 000 CAPEX
cosT $000 OPEX

- tlecrical mastructure
5_42,481 M/Yr

- ups
$21,241 M/Yr

= Cooling Plant )
$15,930M/Yr i3
< Cooling Distribution

$10.620 MNVT

- Unilzation

4572 MW

Executives

-Business Intelligence
-Supply Chain Management

-KPI’s and Performance Metrics
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Enabling Enterprise Intelligence

The Need is to Converge Operational Technology with Information Technology

‘Out of the Box’ tools organize
fragmented operational environments
into a familiar and extensible
operational chart of accounts, enabling
OT and IT to work together and
maximize business efficiency

Examples:

* Supply Chain Management
* Business Intelligence

* Operations Control Centers

! OSlsoft.
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=:- ENERGY
= METRICS

Enterprise Intelligence

Business Intelligence x x xz Operational Intelligence

Account
Name

Generators

UPS Maintenance

Power Bill

LV-UPS

IT: Chart of Accounts

Code Financial Group
Statement

730 Balance Sheet Long Term Asset
740 CMMS OPEX
750 AP OPEX

760 Balance Sheet Long Term Asset

@
|A04044404Aqg
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. =.. ENERGY
The Approach with Pl = "METRICS
Leveraging Scale, Flexibility and Security

ENERGY METRICS BMS CLOUD BUILDING 10T DCIM
400+ 30-40 10 10

PROTOCOLS _ .

Software based Hardware based Setup required Setup required

ScALE AOMMPOINTS 10K POINTS 100K POINTS 100K POINTS

Per server, Trended, o .
unlimited period w/o data history Limited to 1 year Limited to 1 year
cost LOW TCO 10K POINTS VARIABLE VARIABLE
Vs. BMS: 100X less/pt. Requires asset replacements L|m|_ted protocols L|m|_ted protocols
drive up cost drive up cost

SECURITY SSL SOME RISK NA NA

1-way Inherent to BMS Leftto IT support Leftto IT support

g ! OSlsoft.
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Deployment for Aligned Energy

Synopsis of a case study

Hyperscale Colocation Data Centers

o  Hyperscale data center colocation provider

o  2locations — cloud hosted on Azure

o Plano- 330k SQFT — 6 mW (planned 60 mW) — Tier 3 — Modular — 50000
points

o  Phoenix - 550k SQFT — 8 mW (planned 120 mW) — Tier 3 — Modular — 50000
points

o Modular, less than 1.1 PUE, highly cost-efficient monitoring and
management

o  Created ‘single source of truth for all data’
o  BAS, EPMS, SCADA, IT
o  Simplified reporting
o Increased collaboration between:
o  Operations, IT and Executives
o Facilitated standardization
o  Rapid deployment of new IT capacity
o KPI's
o  Revenue, Cost of IT infrastructure per user

) 0oSlsoft.
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HGAIKAI

Performance Dashboard

Key Performance Indicators

Capacity & Utilization

1T vs PCL

Buildout Progress

KILOWATTS

Peak kW

Environmentals

#OSlIsoftUC  #PIWorld

©2018 OSlsoft, LLC 183




Deployment for an Enterprise Client

Synopsis of a case study

POWER SUMMARY DETAILS

Fortune 100 Global Bank

| PuE
| peie

o Two large DC comprising 5 Data Halls I FACILITY POWER UTILIZATION
g . DATA CENTER LOAD DENSITY
o 15 Remote Critical Sites || AR HANDLER LN EFFICIENCY
@) Over 12MW of PCL | DATA CENTER TOTAL AREA
o 750,000 streaming data points L escumv powes capncrry
o Lowered PUE from 2.5 to 1.7 in 12 weeks LOAD SU
. TOTAL FACILITY LOAD
o Improved performance of cooling systems T EQUIPMENT LOAD
o Identified stranded capacity BUILDING LOAD
o Reduced risk of incidents HVAG EQUIPMENT LOAD
. . . . CHILLER PLANT 1 LOAD
o Diagnostics for premature equipment failure GHILLER PLANT 2 LQAD
o Smart event notification CHILLER PLANT 3 LOAD

. . i CHILLER PLANT 4 LOAD
o Better business decision making

R . ER SUPPLY SU
o Key metrics visible to executive team |

. | UTILITY SUPPLY
o Collaboration between teams | ceneratoR 1 suppLY
o $150 M in capital avoidance over 4 years I GENERATOR 2 SUPPLY , v,
. . . GENERATOR 3 SUPPLY "HW i LT
o Expanded deployment to fifteen other critical sites | cenerator 4 suppLY i

| GENERATOR 5 SUPPLY it

GENERATOR 6 SUPPLY Ti

| GENFRATOR 7 SUPPLY Total quipment Pawer
.Total Mechanical Power consumed, calcul

12/7/2013 12/8/2013

é 7 0Slsoft
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ENERGY
METRICS

Skills Development Timeline

BAS (ALC) foundation

2010 |getting hooked on P
3 enterprise class DCs 2012

2014 | deploying Pl in MS Azure
modern web applications| 72016

2018 scalable loT architecture

... conquering the future 2020

0Slsoft.

PlWorld san rrancisco 2018

~25 strong engineering / tech firm head quartered in New York, NY
OSilsoft partner for 10+ years, committed to MS technology stack

Focus #1: Pl System and BAS integration experts for Data Centers

Focus #2: Cloud-based solutions for small distributed real estate
Leveraging Controls + loT Expertise to solve infrastructure problems

Data Center Services loT for small Real Estate

Integrated millions of tags in
dozens of major data center site
in the US and Canada.

Extended pilot with large
financial customer managing
and monitoring 500+ branches.

CMMS and workflow integration

Single web entrance for all assets

Alarming/notifications and analytics

IoT lights, thermostats, meters
Dedicated automation processes

Dedicated LTE appliances
Dedicated apps and Bl dashboards - “Fast In — Fast Out” deployment

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Part 2 — Under the Hood

Gregor Vilkner, Ph.D.
VP, Data Center Services
Energy Metrics LLC
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EM’s Engagement with Aligned Energy

0Slsoft.

PlWorld san rrancisco 2018

« AE has an aggressive take on lean dc delivery
* AE is EM's first colocation DC customer

Scope for AE Projects
* maintain Pl System to transparently track performance
 add-value for continued customer engagement:

1.

a bk W

metered power for transparency
access streamlined web portal
reporting to fulfill compliance needs
dedicated on-demand data feeds
dedicated on-demand monitoring

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Client Portals Built on Pl Asset Framework

to the individual rack unit.

Kimberly W a

From 30k feet...
(@) aonee oo s @

Performance Dashboard ADC Suppodt | ADC Contact Us | Help | Esedback - ACMEI NC_ Capaciti)j M?nagement

# > Capacity

Power Utilization Tot PHX + 6 Months. - Space & Power Utilization 1 Month -
Performance Dashboard . .

oy Iy, ® o @ o Select a site to monitor

° 4 [ oo ) (e
3 . Sl Infrastrucuture Management EII Tota
5 red © o — Total Sq Ft Total PCL
S — s — ® = =

e —~ 182,650 5q ft 522 mW POL == Capacity Management
— = ~

% [ e | PR Dota Hall1 -

Nt 8 Months

Shipping & Receiving

[Environmentals T Space Power Cooling
—_— —_— Change Management ont
Siov  OADyBUDTmp  OARGherumdty  LowackTerm  HohRackTemp  Sepont sev wsTow WGt WSUL  Space PonerDensy Rk Pows Doty =B ol 8 B B-:
woi 2 n ner s04F e e ] ] % " A - Incident Management @ @
o . s e e e 29 ® | Power © Power N ©  Power
e NAMEPLATE MEASURED
0 T49F 0% naE 152 naw PHNOI  SS000Dsaft  225000saft  50% Tsowssan 1510w/ Rack . D D
Financial Reports (=) Space =) Space
ACTUAL 65 KW 54 KW
] CAPACITY TZKW TZKW 6
Sustainability Tox P ][ 1o - Recent Bills & Documents " Infrastructure Cost -
»  Sustainability UTILZATION 20% 75%
June 1, 2017-une 31,2016 Gost of Server Time |
—
PUE )W o e v DRt $1.52 ©  Space
il Name of fe oo
il . ¥ Down .06 in the past 30 days &
Feport: A longer fle name 10 0. hare dot RUSs RACKS
[T w
Vas 20 P01 CostServar (hour) INSTALLED 278
Bil:&_name o a fle paf
Bill: Anoth 1 ot 83.84 xon CAPACITY 324 12
wue M W ., v Down. 191n the past 30 days e [ e
UTILIZATION 75% 50% -
54 L 54
6 €
. . — L .

OSlsoft.
PlWOrId SAN FRANCISCO 2018 #OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Tech we Use by Application

0Slsoft.

PlWorld san rrancisco 2018

Ops Build Clients

* Pl Vision » P| DataLink « Web Portals

» P| DataLink * MS PowerBI * Pl WebAPI

* Service Now * Pl Cloud

« MS PowerBlI Connect

« TopView « Service Now
« MS PowerBI

tech bucket list: Pl Event Frames, AF Transformer, Bl Integrator, PI Notifications

#OSlIsoftUC  #PIWorld  ©2018 OSisoft, LLC



Modeling Complex Data Structures in AF

Ej\—m

Customer ——— Room L PDU

Ej——'{ Starline ‘
|

“‘ Rack H Busplug ‘

O

\ Rack PDU \

@ power monitoring

0Slsoft.
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AF loves trees. This isn't a tree.
Approach: cross referencing
between multiple structures.

Not all customers have the same
monitoring scope.

PDUs can service multiple pods
and/or customers.

Reporting confidence by
oversampling. If you can get the
same kpi in 4 ways — that's 4-n
resilient monitoring.
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Distribution Networks and OneLines
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CLB0_3.01-U.
- 16.6% C160_3.01

64.0%

.. visualize network with graph DB data dump.

ES-14 2.3%

o CLBT 30205
10.9%

o CL1 3020
5% CI60_3.02
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PDUs — the Line between Colo and Customer

» Hourly web jobs to transfer data into PowerBI streaming dataset.
« Higher dimensionality of data compared to PI Integrator

Client total [kW]: 26.50

note: lines are drawn super thin for loads < 1kW.
hint: double click starlines to show/hide asset names.

UPS-PDU-3

Q@ 2540

UT-PDU-3

@ 2540 o G
- 280
9.00 _."--.__ ""890
~<_"~-. @ 100
- -
- o = & 280
—
""..,_l
9 900
L = —

0Slsoft.
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Pod-13
(Customer A)

26.50

Pod-171
(Customer D) 1
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Charge Points — Metering Varies for Clients

Customers Billing Load (based on kWh data)

EFRESHED: 2:1

metaCustomer @ [ ] [ ] [
250

150

A~

Sep 24 Sep 26 Sep 28

Customers Listing
JUR « REFRESHED: 2:15:54 PM

| 188 _ 123.69
| 2 N 41.61:
| ) 2 169.94
| e S
| _ 36 » 30.34
| ) o _ 0.02
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Customers Breakdown

ESHED: 2:15:54 PM

v

113.80
41.5;
172.9(?
26._92
30.04

0.04

Site Billing Loads (based on kWh data)

metaSite @OPWDT

Mar 08 Mar 10

DFW Uncertainty Table

Mar 12

Bilingaint MLCUSOMe KWFIOmGeh  KWFromEW  Deltabsaluts | QalaRebitig
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€81 202uT-348 o0 234 am 20000
LSz 303-UP2 1) oo om a3 20000
clsamuTain oo o 078 2000
LS 3 BUR 2T oo o2 o2 20000
L muT2 14 oo a4 081 20000
[EEEEVTNIEEEH oo a7 ey 20000
cTamuTaa oo om2 082 2000
CRER2 1801 UP 149 00 o3 030 20000
CRE221801 UP-250 o0 a4 03 20000
CR70.21601 VP332 o0 057 o5t 20000
CRTOL1EHT T334 o0 o ‘073 20000
Total ssiis seasa 3775 sema:
DFW Stale Points
BillingPaint metaCustomer KuFiomCeh KwFombw Stk TmsStamp
€81 302-0p- 247 oo 262 SMEL 03/13/12100000FM
Cls1 302-uT-348 oo 234 SMEZ 031318101000 PM
EETTTE oo 237 AL 031312100000 FM
CLs0301-UT-342 oo 205 SMEZ 031318101000 PM
CvEL1D3.UPaas e 193 50521 031312100000 PR
CvELLD3UT3aE oo 183 50521 031312 1000:00 P
cRE2204.UP-343 oo 155 H0521 031312 1000:00 P
CREZ204-UT-344 oo 144 50521 0313/181000:00 P
CRT212.UP33S ) 10 50521 03/13/18 1000.00 P
cvEs_LuT3aE oo 088 SNE31 031312100000 FM
cus 3 0aup 2Tt ooo 081 WAL 031312100000 FM
TR oo omr  sms21 o3myistomvoneM
[EEEEV NIRRT noo 087 SMEL 03/1312100000FPM
cRmaTuTaza oo omr  susa0 031yis 10moon M
A712 15012 174 m & 521 63iria 1nnon es
Tatal [T] 3607

Dashboards can bubble up data
quality issues.

Highly granular data is no longer
an extra, it's baked into the SLA.

https://api.powerbi.com/beta/ Jdatase

Raw cURL PowerShell

"TimeStamp” "2018-83-13T22:31:33.2292",
"metaCustomer” "AAAAAGLSLEL"
“metasite” "BAAMAS55555",
"BillingPoint™ "AAAAAGSS555",
"KwFromkw" 98.6,

"KwFromKwh™ 98.6,

"DeltaAbsolute” 098.6,

"DeltaRelative” 98.6,

"IsStale” 98.6
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Outlook 1: Dedicated Customer Data Feeds

« PowerBI streaming datasets

* Pl Cloud Connect

« Custom REST api’s

- “mini” AF models and dedicated Pl Web API access

Outlook 2: IoT Applications

« How do we get data from other “no Pl System” sites?
» through the colo operator
* through the colo customer
* BAS solutions vs. 10T appliances

OSlsoft.
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Rajendran Avadaiappan
rajendran.avadaiappan@energymetricslic.com
Chief Executive Officer
Energy Metrics LLC

Gregor Vilkner, Ph.D.
gregor.vilkner@energymetricslic.com
VP, Data Center Services

Energy Metrics LLC
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Questions

Please wait for the
microphone before asking
your guestions =

State your :
name & company

§'ﬂ 0Slsoft.
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Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

_ Ao iore
* View the latest agenda and create your own

* Meet and connect with other attendees

search OSISOFT in the app store
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Mercli iﬁﬂl iﬁﬂt
Danke

Cnacmbo Gracias
i Thank You
ZAFSEL|C} HOhES
Grazie Obrigado

Optional: Click to add a takeaway you
wish the audience to leave with.
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EM Deployment for a Hyperscale Client?

Synopsis of a case study

Well Recognized Internet Retailer

20+MW of PCL
Several additional critical facilities
7,000,000 Streaming data points
Created ‘single source of truth for all data’
o  BAS, EPMS, SCADA, IT
o  Simplified reporting
o Increased collaboration between:
o  Operations, IT and Executives
o  Facilitated standardization

O O O O

o Rapld deployment of new IT capacity INFRASTRUCTURE BUSINESS KPIs
o KPI’s o (] o (] (] (']
o  Revenue, Cost of IT infrastructure per user
o (T (It (g @ (o
| | e I | (o il | = B R | =3 i
oo 3 u i EJCa pu L e i =) mou-
sl ff | e | | B )| i || e K Jpe | I o | ) B} .0
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