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Fujitsu UK & Ireland T FUjiTsu
local delivery on a global scale
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Private Sector

Deutsche Bank LZ AAW s/ TESCO P
O, W M o TEsco 3
Whitbread bmi D ey ®  centrica

|
Weicome with a smile Mercedes-Benz & Butlers vodafone

® - .
S_p%c.s.aveﬁ International H SCOthSh
g Personal Finance - Water

Government

AV ' Hé:g hlandn Environment N
ounci ew Sﬂe %

Gaidhealtachd ! i
Licensin, g Agency

E HM Revenue
r [SO tOl.l Home Office @ &Custgmsu AR
Council
~ inistry of -
0 BORD GAIS 4 \UsTice =N

2 COMMERCIAL IN CONFIDENCE


http://www.whitbread.co.uk/index.cfm

Overall Carbon Footprint.

Total Emissions UK&l
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Emissions are quoted in tonnes of Carbon Dioxide
equivalent using the DEFRA 2009 calculation model.

This means all our electricity emissions are based on UK
grid average and not our actual supply fuel mix.

Waste data is not included in this Carbon Footprint
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We have reduced our carbon footprint by
6.1% in the calendar year 2010

Since our base year of 2007 we have reduced
our carbon footprint by 8%

Total UK&I Emissions
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Energy Emissions UK&l
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Emissions are quoted in tonnes of Carbon Dioxide equivalent
using the DEFRA 2009 calculation model.

This means all our electricity emissions are based on UK grid
average and not our actual supply fuel mix.

UK&I Energy

Gas Emissions UK&lI
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Reduction of energy consumption by 1%

Target 1 To reduce energy consumption (total kWh) by a
further 1% from targets already achieved.

We achieved a 7.6% reduction in total energy
consumption over the previous year.

Having installed gas smart metering to the majority of our

sites we now have the ability to better monitor and control
our gas consumption in the same manner we have done
for our electricity consumption.

kWh

Total electricity usage in kKWh

kWh

Total energy usage in kWh
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What do all the numbers mean FUjITSU

A Emissions equivalent to:

A Enough CO, to fit in
a third kilometre square
cube.

Sides the height of
the Chrysler bldg.

A Enough coal (C) for the
Flying Scotsman
to do a return journey
to Edinburgh every day
for 3 years.
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Or put another way FUJITSU

A Our electricity usage is equivalent to: ;.

A Approx 30,000 houses for 1 year.

a 1 kW electric fire produces 537 grams of CO, in an hour

A The total output of Sizewell B
nuclear power station for 5.14 days.

7 COMMERCIAL IN CONFIDENCE



What types of buildings do we manage FUJITSU

Mata centres

AVlodern High tech print factories
Mistribution warehouses

A arge offices

ASmall offices

A/acant premises
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http://mediaportal.ts.fujitsu.com/pages/preview.php?ref=2144&ext=jpg&k=&search=!collection3&offset=0&order_by=field12&sort=DESC&archive=0
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Fujitsu UK&I energy and carbon accounting
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Tools for the Job FUjITSU

The key to any energy reduction programme is knowing as much about your energy consumption as possible. At Fujitsu we targeted
the largest consumption first and kept improving year on year the data available to us.

There are a number of Key Questions to ask your self?

How much is used?

When is it used?

Where is it used?

L,
- - ——
i ]
2 =
G - Lt - b it W v G
- ~ r B
i ® T -5 -
& e ."--— A > &
y 0200 050’ 0s0 1200 1500 1800 2100 2a0] -t u
d o B e IAJ ] = J—
] [T [ [ inemer —
Bt |4 @ 51 > 0 || [0 e | s | et [[ETSMAR | ot 2 '
] " e ="
E B (9EN (PEW D
v
-
- e =
- s L
- ot s n
. ey - —7
H uf - i e ] o
- i - i - -

10 COMMERCIAL IN CONFIDENCE



(o0
FUJITSU

=S IARITE Uiy anaemen i owsy nienmeaExpiorer __J__Jq
Q‘ =4 ™ | @] http:/fsmart. satchwell com/SUM private {default. aspx || X Follhs

File Edit \View Favorites Tools Help

WE daf B8+ | € SMART Utiity Managmenk (€ British Energy Direct Limited 1 | o= v |izp Page - CF Tools -

SMART Utility Management

3 Unacknowledged Alarms Interactive Web Reporting
Profile Report

] WA T ETTOLT vy 1 i

T 1o | Date From _ Time Range Days of Week Weekdays D I Profile 1

+-] MANZ3 Michigan P |

September 1, 2006 Start | go-30 [ Sunday

+-1 MAN33 Manchester Dato T Condan (] | profile 2

#-7 MAN34 Manchester ate 1o - Finish [ 24-00 renesy + I

21 MAN3S Manchester September 30, 2006 g [OTuesday B Profile 3

5]

+[:I MEW0S Weymouth Utility Type  Meter Type OwWednesday Clear Al D Profile 4

+[__“| Raglan Court Warrin Electricity ® Utility |:|Thursclay E] Profile 5

©-(C REA24AFeed Feed :

) SubMet 5 Friday i

5-0) REA24BFeed Feed © Subleter Show Legend Cifda) [ 8 profie o

+['_“| SDCO01 Thurrock Da [ saturday Clear Graph B I Profile 7

#-] SLHO1 International a0n

+[__“| SLHOE Ohservatory

#-(7] SOL02 Block 3. Sl 700 1

=4y STE04 Cavendish R Plant running
#-7 Computer Room 600+ —

times adjusted

5004
3 o ——=  Base loads reduced

) I by about 50KW.
:g STET0 EI:hhellgSe F‘.DEIL 2007 Worth approx £25.7k

+-3 STN0Z Swan House

100
=] WARQ12 Daten Ave pa
+D WARDS Daten Ave u] T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
+-C WIND1 Eskdale Rd o e e '1 o . o o -
: LJ Time of day
+-_] VWWWEOT Neville Hou
|
€ Internst Himw -

11 COMMERCIAL IN CONFIDENCE



(o0
FUJITSU

/3 SMART Utility Managment - Microsoft Internet Explorer

File Edit “iew Favoites Tools  Help |

S G R B B - B~ I B2 A B e

Back FniEnd Stop  Refresh  Home Search Fawortes Media  History I ai Frint Edit  Discuss

Address I’-Gj hitp: /#smart. satchwell. com/S UM /private/default. aspx j @Go Links **

SMART Utlllty Management

eb Reporting
Calendar Report
E=SNUOT Jays Close, Basingsiokea]  Month Year Utility Type Meter Type Sun  Mon Tue Wed Thu Fri Sat [«
CREOZ Mallard Rd, Crewe [duly =zl [2008 7| |Blestricity ] & ity
EDIOG Wallace House, Edinburg

ELS01 Elstree - Borehamwood Ml £ SubMeter Ii—”i"“xlr-‘#“’_\”-ﬁ"'“\”:6 :“-?/”_"E Note * redUCtlon In
Footscra T ) 7 5 T I

LEWD2 Syackville House, Lewes NMMHHM ..

hANDS Wanlock Way, Manches Ii_ll_'?/-\”HlH[‘}—-\_“ || | / Overnlght base IOad

ANZS Michigan Park, Salford
MANIS M;Cnclizr;tera;il\agae gldg | ” || ” ” ” |

MANI4 Manchester Village Bldg |:||:| Zoom fidar |
Clear Chart
MANGS Manchester Village Bldg _ Clear Chan_|

- - Dashed lines contain Estimated data

MEWDS Weymnouth House, Mew f
Raglan Court Warrington E %E_@Ims 30072008
REA24AF ead Fesd A Millenniur 250 Saves 321,017 kwhrs pa
SOCO1 Thurrock Data Centre .
SLHO1 International House, Slou _— b Worth approx £24K pa
SLHOE Obse y
SOL02 Block 3 Sohhull
STED4 Cavendish Rd 2 1501
STEODY Six Hills House, Stevena
STE10 Babbage Rd, Stevenage 1004
STMOZ Swan House, Staines
ARD12 Daten Ave, Warrington snd
ARDE Daten Ave
IN01 Eskdale Rd, Winnersh i
KO1 Meville House, Warwick | T W mw | ww | mw  sw | ww | ww eu
i o | > =
& T s
iﬂﬁlalll“ :\Zj & ls;] > J ZDDS ene...l 3,) Explaring | @Satchwell. .”@SMAH_._ Microsoft...l ||Tm}0 Eg,"‘. @(ﬂg@!ﬁ&j'@&,g 02:47

12 COMMERCIAL IN CONFIDENCE



Site based communication T Finding the right level FUJITSU
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The Fujitsu UK&I strategy for energy saving

Data centres
Over half our electrical load
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Data centre - A holistic environmental programme  rujisu

7

Data Centre

areas.

Green Management
AAwareness of environmental legislation
ACompliance with policies and procedures

Green Solutions - IT systems and equipment
AOptimising systems utilisation
AAdopting environmentally efficient IT

Green Buildings — Data Centres

AContinuous improvement of data centre energy efficiency
AConsolidate into efficient data centres

ADesigning new green data centres

Green Sourcing - Energy
ADiesel Rotary UPS for increased energy efficient sourcing
AWind turbine can be installed for green sourcing

Green Teams — Lean Processes
AManaging IT systems for energy efficiency
ADeploying lean processes

S environment al
Green-Policy I nnovation’ and

policy aligns with Fu
covers the foll owin
anagement
f' Gréen

Green FUjitsu TEAMS
Buildings Servnces

Enwronmental
L Activities

\ Green
Solutions

~
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Data centre - The core principles FUJiTsU

EFFICIENT ENVIRONMENT SERVICES

Reduce lighting consumption

AUse smart lighting to reduce site illumination costs

Optimise floor layout

A Continually revise floor layouts based on industry
best practices

Optimise air handling systems

A Utilise software to devise economic mode strategy

Optimise cooling systems
AUtilise hot and cold aisles

A Utilise special cooling solutions for hot spots

A Utilise water cooling and aisle containment in
high density areas

A Continually research raised base temperature and
humidity thresholds

[Fec

”~
A N N

Cold
Alsk

111

Cold
Aisk

AUse cable grommets to reduce cool air leakages ’ , }

16
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Designedtobegreen-Fuj I t suo0s ne W

Fujitsu's “LondmemreNorth” dat a

Designed to use half the energy (PUE 1.6:1)

A AFree coolingd with evaporation towers removes
A CRAC units designed to operate with chilled water at a higher temperature than normal
A New spray humidification system which uses less energy than traditional steam generated
humidifiers
A Variable speed pumps and fans to ensure the cooling load is matched to heat gains from the IT
A Diesel Rotary Uninterruptible Power Supplies (DRUPS) with lower losses than static UPS
A Ahigh voltage distribution system improves electrical efficiency
A Designed for future installation of on-site renewable power generation
5 Citeh !\%. B B
- W Freewhe Ciuch
17 Induction Coupling
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Efficient power: Diesel Rotary UPS (DRUPS)

Provides 100% UPS power to site

A Supports entire facility until utility power is
restored

A With dual concurrently maintainable power
paths to Power Distribution Units

Implemented with N+2 resilience

A This allows full N+1 resilience during any
maintenance activities

Protects the environment

A It has lower electrical losses than equivalent
static UPS systems

A No UPS battery banks that impact the
Environment and require air conditioning

A The systemds
for standard mechanical cooling

18
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Free-\Wheel

Clutch n%.
._‘; J

Generator

Free-Wheel Clutch

o

Induction Coupling

on system reduces need
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Free Cooling in a data centre FUJITSU

WINTER Fuw rree cooLing

m Ambient Ar = 1°C wh
m Condenser water flow = 9°C
m Condenser waterreturn = 15°C
m Heat exchanger giving 6°C
of pre-cooling (100%)
m Chiller OFF
m CHW Flow = 10°C
m CHW Return = 16°C

Yariable flow
primary pumps, one
per chiller to follow . /-
the N+1 system MID SEASON rparmiaL FRee cooLiNG 5
configuration and

Water cooled centifugal
chillers, with variable speed
drives in an N+1 configuration.
All chillers operate at pant
load to maximise efficiency

m Ambient Air = 5°C wh

(Annual Average COP = 11.8) im!or.ove opel:aiing m Condenser water flow = 12°C
with tumdown to 10%. eﬁlCIEHCV (mm. m Condenser water return = 18°C
tumdown to 70%). m Heat exchanger deing 3°C

of pre-cooling {50%)
m Chiller ON but running at reduced load
= CHW Flow = 10°C
m CHW Return = 16°C

SUMMER o rree cooune

m Ambient Ar = up to 24°Cwb

m Condenser water flow = up to 27°C
m Condenser water return = up to 33°C
m Chiller ON giving 4°C of cooling
Evap orative induced draught cooling towers and heat m CHW Flow = 10°C

exchangers in preference to traditional air cooled m CHW Return = 16°C

chillers providing partial and full free cooling.

o e BN
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Dynamic air conditioning and humidification FUJITSU

CRAC systems have variable speed fans to enable ——— -
energy savings

I This will allow all (resilient) CRACs in each data
hall to run at reduced speeds

I Variable speed pumps and 2 port control valves
ensure energy savings by matching chilled water
flow to demand

Spray humidifiers installed in Air Handling Units

I To put moisture into the air stream the system
only requires a pump to force water through
specific spray nozzles

I Uses far less energy than a typical steam
humidification system

20
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Consolidate in an efficient data centre FUJITSU

Fujitsu example

In the last two years Fujitsu transferred the IT systems from
v two legacy data centres in southern England into a new
high efficiency data centre close to London

Processes

Power consumption reduced through
I IT consolidation

@ B I High efficiency infrastructure in the new data centre
[
i

1 Two data centres decommissioned
T Yielded property for disposal / reuse
I Reduced on-site staff & operational costs

21 Making Data Centres Greener
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IT optimisation

Processes

Reducing cost + Increasing flexibility

TRIOLE enabled modernisation
¥ Server & Storage Templates
¥ Wigration Tempiate:

¥ Vitualisation Template:

perfimas

Fujitsu

22
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Data centre server utilisation is low — typically 15%

Data storage capacity is wasted - by data silos & data
duplication

Consolidating IT and decommissioning surplus IT means
A Up to 50% less electricity used

A Saves capital purchases

A Less system management & lower maintenance costs

Fewer IT systems in the data centre means

A Less heat generated & less cooling

A Less rack & floor space

ALess ancillary equipment used (Pl

Reduced need to expand data centre capacity
Opportunity to consolidate equipment rooms and data centres

data centre optimisation reduces

Making Data Centres Greener
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. ] o8
Data centre - Energy reduction programme hard services FUJITSU

A Special cooling solutions for hot spots

.. : A Raised base temperature thresholds
20% efficiency improvement P

) _ A Used economiser modes on computer room air conditioning
(PUE 3:1to PUE 2.4:1) units (CRAC)
A Redundant CRAC units set to standby

33% improvement achieved at
one data centre (PUE 2:1) Optimised floor layout

A Created hot and cold aisles
A Used cable grommets / brushes to reduce cool air leakages
A Used water cooling & aisle containment in high density areas

: Optimised air handling units

2.5 A Utilised software or policies to devise an effective mode
2 strategy

15
1 Reviewed humidity set point

05 Reduced lighting
° 2006 2007 2007 London A Smart lighting & green policies reduced illumination costs

Ave Best  North
23 Making Data Centres Greener
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Fuj i tsuds green appraha

In summary

Fujitsu’s approach incorporates
A IT Optimisation

A Energy reduction programme & new data centre
A Alternative energy sources

A Lean processes

To achieve

A Low energy usage
A Low carbon footprint
A Compliance with local & international legislation

Whilst achieving customer requirements for
high resilience, security and flexibility

24 Making Data Centres Greener
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The Fujitsu UK&I strategy for energy saving

Offices

P Service/call centre
P Printing warehouse
P Logistics warehouse
P General office

P Empty space
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Offices Holistic approach to energy FUJiTsU

Fujitsu UK&I follows the Fujitsu Groups® Gr een Pol i cy

|l nnovati on’ and covers the

Green Management
AAwareness of environmental legislation
ACompliance with policies and procedures

Green Solutions
ACreating and delivering environmentally responsible IT
products & solutions that help both our clients and ourselves

Green Buildings - Offices

AContinuous improvement of office space

AConsolidate office space, increasing utilisation percentage
AAdopting best of breed practices.

Green Sourcing — Energy and Equipment
ALooking for ways to reduce energy consumption via building
plant and new technologies

Green Teams
Ancouraging individual commitment through the way we
work

owi ng areas:

een

Management

l /- Gréen
\ Fujitsu/ TEAMS

gs Services
AL
~_Environmental

" Activities

\ Green
Solutions

~

26
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Energy Reduction Programme - Offices FUjiTSU

AStarted in June 2006

ACombine energy and maintenance budgets under one cost centre.

ARaise the energy awareness of our facilities and maintenance staff via a training programme
ABasic Housekeeping surveys

AOptimisation of Building Management System (BMS)

ARefurbishment or replacement of major building environmental plant

Amproved lighting control, both via renewal of lighting systems and improved management of
lighting policies in buildings
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Checklist for a site facilities manager FUjiTsy

o P To Do Do Do Io

Check the HH website frequently.

Understand your HH profile and check for unexpected changes.

Reduce plant running times. (30 minutes less per day off 10 hours is 5%.)
Do not overheat or cool. Keep a 20 to 24C deadband.

Do early morning or late evening walkabouts to see what is still running.

Involve M&E contractors and your ESM, they have been briefed.

Manage user expectations, explain reasons behind programme.
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Any Questions FUJITSU
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