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The Business Problem
and the Blockchain Solution

Business Problem: The process of transitioning a Data

Center from Development to Operations is known as
“commissioning. However, this often doesn’t go smoothly
because of the myriad of components and details associated
with a Data Center, and because it is largely a manual process
that uses spreadsheets and reports.

Blockchain Solution: Develop a Blockchain and Blockchain
App to Track the Data Center components and their status to
completion using a Blockchain solution. As the status is
continually tracked, a Smart Contract will execute and
produce atransition report to show that the Data Center is
ready for successful commissioning when the status of all
components is shown as “Complete”.
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Commissioning Process

Data Center Design and Development
VS.
Data Center Operations

ﬁ
Data Center
Design &
Development

CapEx

Pressures to

DESIGN and
BUILD the best Data Center
Data Center

possible that will
meet the needs of
the organization for
15 to 20 years
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Commissioning Phases

* Design & Planning
Construction

Startup & Commissioning
Occupancy
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6 Commissioning Process
6.1 Commissioning Process Timeline
Record
Cx Team Selected Review Cx Spec Cx Plan Cx Drawing Construction Test Procedures
POR drop-down BoD Review Final Schedule Review Checklists Finalized
v v
Design/Planning Construction
T T I T I T A
Confirm  CxPlan Design POR  Submittal  CxScope Factory Start-Up Kick- jeeiies
OPR Draft Review Localized  Review Meeting Witness Off Meeting Resolution Log
Testing
Project Timeline
Start-Up Integrated
Witness, Functional Systems Close-Out, Lessons Warranty
Verification Testing Testing  Re-Testing Learned Review
v v
Start-Up Cx Occupancy
I “ I I
Cx KiCk_'Off Training GO LIVEI Cx e.docs Seas?nal
Meeting Review Report (Systems Testing
Manual)

Project Timeline
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Construction

Construction Phase

Commissioning Phase —

Record
Cx Plan Cx Drawing Construction Test Procedures
Final Schedule Review Checklists Finalized
¥
Construction
'y Y
"0OR Submittal Cx Scope Factory Start-Lp Kick- lssues
Testing
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Commissioning Phase —
Design & Planning

Design/Planning Phase

Cx Team Selected Review Cx Spec Cx Plan
POR drop-down BoD Review Final
¥ l l l
Design/Planning
{ I T ‘
Confirm  Cx Plan Design POR 3
OPR Draft Review Localized
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Commissioning Phase —
Startup & Commissioning

Start-Up and Commissioning Phase

Start-Up Integrated
Witness, Functional Systems Close-Out
Verification Testing Testing Re-Testing
Start-Up Cx
‘ ‘ l
Cx Kick-Off Tralning GO LIVE!
Meet II‘IE Review i
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Commissioning Phase -
Occupancy

Occupancy Phase

Close-Out, Lessons Warranty
Re-Testing Learned Review
Occupancy
‘ I \ I
) LIVE! Cx e.docs Seasqnal
Report (Systems Testing
Manual)
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Reports
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Data Center Commissioning Application

Username

Password

Submit

Exit
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Data Center Commissioning Application
Main Menu
Enter Data Query Data Reports
Exit
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Data Center Commissioning Application

Enter Data

Event

Category

Component

Component ID

Location

Status

Submit

Menu

Exit
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Data Center Commissioning Application
Query Data
Sort Order
A D
Event O O
Category O O
Component O O
Component 1D O O Submit
Location O O M enu
Status ]
© © EXxit
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Data Center Commissioning Application

REQOF'[S

Sort Order

A D
Event O O
cAeeen O © Report All
Component O O
Component 1D O O Submit
Location O O M enu
Status O O :

EXxit
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Commissioning Reports

5.7.1 Issue Resolution Log (IRL)

= Issues discovered throughout the commissioning process will be documented
and tracked on the Issues Resolution Log (IRL).

> New issues will be documented immediately to reduce schedule delays. The
log will at minimum include the following information:

® [ssue Number (Sequentially from 1, 2, 3...)

e Test Number (Document where issue can be found)
* Component/ System |dentifier (e.g. CH-1)

e [nitiated Date (Date issue was found)

¢ Source (Who found the issue)

e |[ssue Type (e.g. Installation, Equipment, Design, etc.)
¢ Responsibility (e.g. Mechanical, Controls, etc.)

® Status (Unresolved, Resolved, Awaiting Reply, etc.)

e [Expected Resolution Date

e Actual Resolution Date|

> The IRL will be reviewed at the commissioning meetings (or part of integrated
GC meeting), which will occur throughout the project increasing in frequency
to the functional and integrated testing period when the meetings will be held
daily.

> Resolved issues will be noted as resolved with the resolution description and
date included. These resolved items may be hidden during log review, but will
remain on the log for tracking purposes.

> The OR shall have final approval on issue resolution. The OR can designate a
representative to accept issue resolution in their place. Normally this is the
Owner’s Facility Operator (OFO) or the CxA.

> For conditions where an issue cannot be resolved, the issue will be
documented as such and left in the archive for future resolution.

*NOTE: Any issues affecting system performance must be resolved prior to
functional testing of that system.
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Commissioning Reports =

Commissioning Progress Reports

> Monthly Reports: The CxA will provide monthly progress reports
starting in June 2008 which will include an outline of the proceeding
month’s activities, issues, field reports, QA/QC reports, and testing
reports. Additionally, the report will include an overall progress of the
commissioning effort. The CxA will supplement these reports with
other reports as required by the needs of the project. A sample
monthly report has been included in Appendix G.

> Daily Reports: When the functional testing phase begins, a Daily
Commissioning Report (DCR) will be provided detailing the tests
performed, issues noted during the testing that require
documentation on the IRL and resolution as well as conditions at the
time of the test. A sample DCR has been included in Appendix H.
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Main Menu
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Queries
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Reports
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Blockchain App Development Steps

Analysis

* Analysis
y Identify the entities involved, their roles and types of interactions
: between them (e.g. contract owner, users, devices)
* Design

 Implementation

Design

Model the entity attributes as state variables and interactions
between them as functions. Also capture the dependencies and

constraints

Implementation

Implement the contracts (including state variables, functions,
modifier and events) in a higher-level languages such as Solidity
For Dapp, also implement the front-end (HTML and CSS) and

backend (Javascript).
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