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Data centre energy
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Hype cycle
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Human error

* Found to cause 80% of failures in various
industries, e.g.
— Nuclear (Chernobyl)
— Aeronautical (Concorde)
— Space (Apollo / Shuttle)

— Power (US grid 2003)
Duffey & Saull 2008 “Managing Risk: The human element”

* 75% reported in the Data Centre industry

The Uptime Institute
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Failures are essential learning

events

Apollo 1 “We became complacent...and forgotten the hazards of O2....taken too many

02 + spark things for granted...From now

disaster Gene Kranz, flight director

Investigation:
Deep flaws in procedures
Quality control problems

ir

Challenger

accept responsibility and never stop learning”

Columbia

Mid air explosion, Re-entry
O ring froze

disintegration

B Mg, Apollo 13
Apollo11 " Near miss
Man on Moon
| “Sheer “Acceptance of
negligence” deviations from
design criteria”
1967 1969 1970 1986 2003
< 19 years >< 17 years >
100,000 to 200,000 hrs = 12-24 yrs, or less? _
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Response to failure
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Commissioning / Learning

Test
thoroughly

Operator Business

Commissioning
& handover

Experience |Reflection
Practice |Theory

Contractor  Design

Design
handover
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Multiple stakeholders

s >

Client

Operator
M&E

Business Host

FM PROJECT :
CONTRACTOR MANAGER Project
team

Experience | Reflection
Practice | Theory
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Contracts: the wider picture
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PracticeTheory

Sygtems

Contractor

Soft landing
contract

What if | train my staff
and they leave?

What if | do not train
them and they stay!
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Your learning curve

Failure
Rate

Energy
Wastage
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Data centre risk overview

______________________________________

80% 20%

The Human Element Failure Infrastructure Topology
: R .

* Most failures are due Energy *Tier level

to human error Wastage

* Most energy wastage

*Design redundancy
*Single Points of Failure

is due to human L (SPOF)
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Reliability & efficiency

Option 1: Aor B

Q=

Coil heat
exchange area

A.

)

Heat transfer
coefficient

U

AT,

Temp diff
between air &
water

Option 2: Aand B

Q=2A.U.AT2
2 coils J
AT2 = AT1/2

~ higher chw temp for
same air temp, i.e. 4°C higher

— >COP >FREE COOLING
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How much cooling is delivered?
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Alr temperature server

inlet

0.030
Temperature 18-27C
L0025
Humidity 5.5 C dew point /
60% RH & 15 C DP
Allowable T foom
Temperature 15-32.2C
Humidity 20-80% RH / 17 C DP oo g
. 25 g
ASHRAE Environmental E
Guidelines for Datacom 0010 3
Equipment Class 1 2008 g
- 0.005
D e Seteas
Dry Bulb Temperature )
)\ operational®

&7/ Intelligence



Inlet temperature to IT equipment

Inlet temperature (C)

IT equipment
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Air containment
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Fan speed, flow rate and power

Fan shaft power, P

Fan static pressure, p,

P

r

Pr2

Pr3

Ps;

Ps

Ps3

___________________________________ S

Fan power
characteristic
______________ at full speed

___:—7-—|——\50c%> fU” Speled

Design operating
point

/ Fan output
characteristics

Full speed

75% full speed

Iy AR W—

50% full speed

Volume flowrate, q,

Fan Application Guide
CIBSE TM42: 2006
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London 27C air supply
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PUE

Indirect air free cooling underrated
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Levels of Learning

Site-based
3 % y New metrics Active Learning
£ <> Workshops
r."v’lﬁ/\j’\ ) E i
R Pl : Evaluating Nerey savine

Analysing

Solving specific problem

Applying

. : Generic systems
Understanding Y

Remembering Multiple choice

‘ Traditional Classroom Teaching

7
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Staff motivation
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No satisfaction SaﬁsfaW
- Achievement

- Recognition

- The work itself

- Responsibility
- Advancement and growth

Dissatisfaction No dissatisfaction

- Supervision

- Working conditions

- Interpersonal relationships
- Pay and job security

- Company policies
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Summary: data centre operators
Impact on cost

CAPITAL
EXPENDITURE

Lifecycle

Redundanc Costs

TOTAL COST

RELIABILITY OPERATING
COSTS Human Error COSTS
Costs of \_uUnawareness Energy
Failures Costs
S1m/year from profit? 14% saving, ROl 3 months
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Questions?
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Our programme has enabled an average energy reduction
of 14% with a ROI of 3 months as of March 2013

HOME OURSERVWCES CASESTUDIES OURCUENTS WORKSHOP PARTICPANTS EOFERENCE ARPOVORMANCE TOOL PUBLCATIONS NEWS NTFILATIONS CONTACY

"

Ol offer consultancy
services and training
in RISK and ENERGY
ASSESSMENTS to
help chents improve
critical facility
performance

News Our Services Air Performance Tool

T1-1330 ADTH STONG Wl 29 DNGeTTNg X
e CSSE Symposium In Lverpool
MORE INFO >>

12 A0 ROoam il 28 SORMENg 3
SAC S 0t 0eNre CUestion o n
London. MORE INFO >>

ST AR MOORN Wil 28 SOHMeTIg B
DCD S50an0s Ares. MORE INFO »»

MORE INFO >> NORE INFO >> MORE INFQ >»

www.dc-oi.com

KCPD=

Our course is accredited
by CIBSE and can
contribute towards your
CIBSE CPD requirement

CODE OF
CONDUCT
DarA CinTats
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/N operational®
&7/ Intelligence



