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Mayor’s CO, target — 60% reduction by 2025
New build

Maske o diffarence,
raz your pl 2

Behavioural change

Energy efficiency .

e EVERY JOURNEY MATTERS

Decentralised

energy supply
.
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Infrastructure & Sustainability team key work streams

® Asset management and performance e -~
e Utility contract management (£5m e ALY
pa) o i U
® GLA 60% CO, reduction target by 2025 /§/ .
e TfL-wide 40% CO, reduction 2013-25 : " —_— e
® Head offices 33% water reduction by 3 g é ! g 3 % | g ‘i IB)IENI:REF;CIIIFURTDHDRROH
2031 oL e

Case Stdon for Enabieg Roboft

Capex programme (£3m pa):
Energy & Water Efficiency at TfL Head Offices
° Sponsor & aCt as Landlord s Energy efficiency - electrical equivalent (kWheeim2)

e adeanes SME:! | r Y A )
re p rese ntatlve a.LA CCh 1§S energy efficiency 1Iarget (k\Whee/m2)
ater efficiency (M3 per person)

® Technology review and roll out when " = 2
appropriate, from LEDs to BMS § /\/\ ' 2
. . -3 BEEP Addition 6
monitoring enhancements to energy % wo  Enersy  of Templar ¥ 3
performance contracts g o D e ioees . B
............................................................... k]
. . . . 5 | R mmmmml R taretTreskesseesessdsde g
® Maintain external accreditation: gro 3
. 2 %
® Statutory DEC reporting 100 .
® Carbon Trust Standard >

) CH PQA at 2 Sites : 2011-12 2012413 201314 2014-15 2015-18
® Behavioural change campaigns Let’'s power down!
PY You can help save the environment and money.

Best practice promotion:
etter Buildings Partnership

Click for more info Destination Green}p

EVERY JOURNEY MATTERS
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Legal z

Reality check 1: 5ES sold to General

INVESTMENT MANAGEMENT

:2 [Tp![- L] | -ll‘
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Reality check 2: Facade change from BSF to CCF

Summary

Base Design - External Brise Soleil Closed Cavity Facade

o 3m Unilised Pancds ¢ 3m Unitisad Panet
o Double Gluzing / Inadated Sparcie « Full Haight Triple Glazing
o External Fixod 8nse Solall o Autormatically Controbad Solar Slind within Canty - Potanta

to Reduce Solar Gan bevoryd Base Requirerment (Reduced
Erergy Consumption)

% Visual Light Transmission 70 % Visund Light Transrression
aves Base Tharmal Insulation Reguiremants o improved Thermat Performant
cves Base Acoustic Parformance Requirement o Enhanced Acoustic Performance
* Nurnber of Exterral Louvres Vares Depending on Onentation s Aytomnatic Solar Control Binds Controled by Multiple Sensors

SO more Sensitive to Chariging External Conditor

|
EVERY JOURNEY MATTERS
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Reality check 2: The CCF exam question

1,200,000
=
< 1,000000
=
O
= 800,000
=
O
> 600000
o
.(5
w 400000
©
£ 200000
0
Total
= CCF plant
m Pumping
Lighting
= Cooling
® Healing

BSF
957,098
0
32 684
400527
324 653
199234

Facade Energy Comparison

CCF
1,002 444
24 096
33 857
393,764
354 945
195,782

Figure 6 Annual Facade Energy Comparison using CCF BBD Compliance Control Strategy (kWh)

EVERY JOURNEY MATTERS
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Reality check 3: What is BIM level 27

THE INTERNATIONAL QUARTER
LENDLEASE CONSTRUCTION - BIM IMPLEMENTATION PLAN

S06 - CATB

6.0 BIM MODELREVIEW AND SIGN OFF PROCESS

We will adopt the following process as part of our design management and coordination process during consiruction,

LEVEL 2 BIM ENABLED DESIGN COORDINATION - CONSTRUCTION MG SMART
‘ 8- P

Model Review/Sign Off

DESICN WORNSHOPS ISertity Seugn i in 30 Eupont Naagerwnn
g 30 rodel il and add e
coordinmtion model Ccommests ing 2t o regont 4
0 Nawns Manage vewpsinty POI Abe

" e ———
xR lun JO1
Collutunative Diesign and Clash Assicdance ot pov PAS1192.2 2010 -

Doc Ref TIOW-LLC-S6-XXX-PP-00.003 Rev COY Page 11

lendlease
e EVERY JOURNEY MATTERS
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Reality check 4: Meter choice & commissioning

A2 - MAINS INCOMING 7}
W SUPPLY FROM SUBSTATION 18

233.82v
0466

836572.875xwn

LIFT (DP-L) w
> A7002 (a00A-TPaN

)

I A12 - DISTRIBUTION PANEL

co 47481
foar 16507 wr
34649
con 8100w

e EVERY JOURNEY MATTERS
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Reality check 4: Is the BMS meter data trustworthy?

[ Graph _ o %
Eile Datarecording Precisionlogs  Traces Graph
Graph  |ist
12.608K—  Total Ensrgy (KWh)
12.683K—
v Graph
File Datarecording Precision logs Traces Graph 12.678K—
Graph  List 12.673K~
{ i 12.668K—
Tatal Energy (KWhj)
12.498K—
12.663K—
12.658K—
12.488K—
12.653K—
12.478K— T T T U T
o 10:00 00 14:00 16:00 20:00 2200
28/01/2018 28/ 28/01/2018 28/01/2018 28/01/2018 28/01/2018
< >
12.468K—
12.458K—
12.448K—
T T T T T T
18:00
25/00/2018
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Reality check 4: And what about the incoming heat/coolth?

.[ ‘_-'_,_PNJK‘-' Mheatirg) furerg P Station 2 (coolndg) vy
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Reality check 5: Lighting & Glare
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Reality check 5: Lighting & Glare

[ ]

EVERY JOURNEY MATTERS
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Reality check 6: Occupants and Server rooms

OpSim Room

Please do not close the doors as the machines in this s
room runs 24/7 and requires ventilation

— Loak Detected
[ e LT Asplr atinn Systam

St A e sty |
e EVERY JOURNEY MATTERS
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Building Performance Actions

Reality check 7: Demand Logic

New Export Columns | Show| 10 - |entries

Building Performance Action: FCU-GF-008 - Comms Rm (Plant/Asset) Saws ¢ Skt o Deaptono ™o A

ref

. - R - . - Q Aczion required A couple of TS
This unit shows full cooling effort despite not appearing to have any cooling demand. ’ 07 satackls e
aresetn 1.0 Square
Enabled
G Action required RFI-210f 112 TS
fan fault points Endeavour
(binary) can be Square
@ Completed AHU-RF-04 TS
(Toilets) not Endeavour
. . . u running since Square
@ Completed AHU-RF-1 not TRLS
running from Endeavour
Tue 28 Now. Square
amper 3 g
Temperature R @ Completes Numerous CAV TS
22 outputs at Endeavour
-------------------------------------------------- 100%, is this Square
0
G Completed these pumps TS
serve SER, Endeavour
5 comms rooms Square
W 0 Completed Despite full TS
'L’-} cooling effort Endeavour
- during test no Square
< 0 Completed Unusual valve TLS
operation. Endeavour
Further Square
Q Completed shunt fan TS
— expected to be Endeavour
e ——— enabled Square
0 Completed no expected TLS
200 06:00 05:00 1200 1500 18:00 2100 000 valve Endeavour
7 Dect,2 exercising Square
w— Control Terrgetatise Laaving Tempesatirn — = Huwting Setpuint — — Cocling Setpaint += Terrgeratire Setpoint

EVERY JOURNEY MATTERS
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Reality check 8: Design for Performance

Energy Action undertook an Independent Design Review of the building simulation report and building
services specification. They made recommendations covering:

« Simulation e Low Temperature Hot Water o Chilled Water

e Air Handling Units e Miscellaneous HVAC e Building Management System
« Commissioning * Lighting e Power

e Comms e Security

109 observations, including 88 recommendations, were made. Each recommendation was
categorised as an opportunity that was major, moderate, small or significant but unquantified. Given
the building was close to practical completion, many recommendations could not be acted upon.
Recommendations that it may still be possible to act on mainly related to adjustments in control
strategies of heating, cooling, ventilation and lighting.

The number of the different types of recommendations are summarised below:

Summary of types of recommendations:

R
4 1

12 1 23
24 6 30
14 6 20
54 34 88

EVERY JOURNEY MATTERS
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m "Cffcharged™ non-TiL head office usage
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Reality check 9: Actual performance: Whole building

Endeavour Square, 5 Weekday average Electricity
Consumption for Whole Building Loads. From 01/10/2017 to

Endeavour Square, 5 Weekend average Electricity
Consumption for Whole Building Loads. From 01/10/2017 to

28/02/2018

Control, Server & Comms Rooms Total Loads

= = \Whoie Eulding Loads
0

Al Ceniral Plant & Miscellaneous Loads
mmm Siandand Floors' Lighting and Small Power Loads

NN “Offcharged” non-TiL head office usage

28/02/2018
BN Al Ceniral Plant & Miscallaneous Loads

Controd, Server & Comms Rooms Tolal Loads e Standard Floors' Lighting and Smiall Power Loads

== Whole Euliding Loads
3o

s 3
§ 250 E 250
2 3
n 2m ] 200
3 g
E E
L) m
£1m £ =0
= z
E E
=]
i 100 = 100
£ =
- s
? Bl E 50
= g
i w
a o
RERERERERERERARAERERERERERERERERERERERERERERERERE
\ EooHE e S R TN R Y N I R AR NN EY
In hours weekly total Out of hours | Annual estimate of | Out of hours
total M-Su Qut of hours cost My M-5u,%
Su, £
Whole Building Loads 26,900 kWh 27,492 kWh £157.253 S1%)
"Offcharged" non-TfL head office usage 2 kiVh 6 kWh £32 0%
All Central Plant & Miscellaneous Loads 14,734 kWh 13,796 KWh £78,911 45%
Control, Server & Comms Rooms Total Loads 1,133 kwh 2,367 kWh £13,537 B7%
Standard Floors' Lighting and Small Power Loads 10,574 KWh 11,351 kWh £64,930 51%

EVERY JOURNEY MATTERS



18

Energy kWh [double this value = Power kW)
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Reality check 9: Actual performance: Tenant floors

Endeavour Square, 5 Weekday average Electricity Endeavour Square, 5 Weekend average Electricity

Consumption for Standard Floors' Lighting and Small Consumption for Standard Floors' Lighting and Small
Power Loads. From 01/10/2017 to 28/02/2018 Power Loads. From 01/10/2017 to 28/02/2018
‘Standard Floors' Lighting Loads mmm Standard Floors' Small Power Loads Standard Floors' Lighting Loads m Siandand Floors' Small Power Loads
== == Standard Floors’ Lighting and Small Power Loads == == Siandard Floors' Lighting and Small Power Loads
120

-

-

8

&

&

-
.-"-"'_'—-- -‘_"l-i——l-i..
L T R ————
e

Energy kWh [double this value = Power kW)
&

& 5]

FERSRERERERERIASRERERE RS ACRERERERERERERERERERERE
)\ St bt b e s s bbb B R R
In hours weekly total Out of hours | Annual estimate of | Out of hours
(0700-1800 M-F) total M-Su  |Out of hours cost M|~ M-Su,%
Su, £
Standard Floors' Lighting and Small Power Loads 10,974 KWh 11,3571 KWh £64,930 1%
Standard Floors' Lighting Loads 6,565 Kivh 6,784 kWh £38,805 0%
Standard Floors' Small Power Loads 4,109 KWh 4,567 KWh £26,125 53%,

Well controlled, normally occupied floors should hawe an out of hours % closer to 15%

EVERY JOURNEY MATTERS
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Reality check 9: Actual performance: Central plant

Endeavour Square, 5 Weekday average Electricity
Consumption for All Central Plant & Miscellaneous Loads.
From 01/10/2017 to 28/02/2018

Other Roof fiad Bullding Services Plant Loads

Metered Catering Loaos
e Metered Refrigeration Plant (Chiliers) Loass
m Letered Pumps & Controls Loads
-1B-ﬂl Al Central Plant & Miscelaneows Loats

mmm Metered LIfts Loads
e Metered Venilaton Plani Loags
Standard Floors' HVAC Loads

g

Other Basement fed Bulding Senicas Plani Loads

g

Power kW)

E

E

B

g

&

&

B

Enargy kWh (double this value
a

E 8 8 E H

5

Energy kWh (double this value = Power kW)

Endeavour Square, 5 Weekend average Electricity
Consumption for All Central Plant & Miscellaneous Loads.
From 01/10/2017 to 28/02/2018

Qther Roof fied Bullding Services Plant Loads
Meterad Catering Loads

 Metered Refrigeration Piant (Chillers) Loads
m Meterad Pumps & Controls Loads
=5 A" Central Piant & Miscetansous Loads

Other Basement fed Euwllding Services Plant Loads
I Metered Lits Loads
e Metered Ventlation Plant Loads

Standard Floors® HYAC Loads

In hours weekly total

Out of hours | Annual estimate of [ Out of hours
{0700-1800 M-F) total M-Su [ Out of hours cost M{  M-Su,%
Su, £
All Central Flant & Miscellaneous Loads 14,734 KWh 13,796 KWh £78,911 45%
Other Roof fed Building Services Plant Loads Okwh 0 kWh 0 0%
Other Basement fed Building Services Plant Loads 918 kWh 1,740 KWh £9,952 B5%|
Metered Catering Loads 0kWh 0 KWh £0 0%
Metered Lifts Loads 918 KWh 530 kWh £3,031 37%
Metered Refrigeration Plant (Chillers) Loads OkWh 0 kwWh 0 %
Metered Ventilation Plant Loads 5,426 kWh 6,129 kWh £35,059 42%
Metered Pumps & Controls Loads 1,859 KWh 3,905 KWh £22339 B7%
Standard Floors' HVAC Loads 0kWh 0 KWh £0 0%,

{Currently not sub-metered)
{Car Park, Security and Reception)
{Currently not sub-metered)

{Currently not sub-metered)

{Included in floor lighting and power)

EVERY JOURNEY MATTERS
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Reality check 10: Energy performance contracts - Palestra

o T i [ | I

Absorption Chiller
Cooling Tower
Fuel Cell

Thermal Store
=2 Existing Chillers
Existing Boilers | 8 4
CHP _ |l iy i T .

2040
I I | i i I I i i I I

e EVERY JOURNEY MATTERS
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Original performance — 2010-13 London Underground

p 24/7 Control Rooms
Display Energy Certificate installed Jun’12
How efficiently is this building being used?
Tt e e m:mmm_m-mé mmm Total DEC CO2 tonnes ——DEC
towoon e 6000 400 'g
ST AN ©
Tris cerfegm £cabes Pow Mk Snegy 7 MNQ UST 15 0PI 945 DUIGNG The SPETEONI rIRNG 5 hased on messr readings of 3 350 5
wammmgxxmuwnuu&m:wetmu 5000 1 ﬁ o
mm-Maneumm.Munw’*n- ‘a o &
— cmm— S 30 25
£ e
w--spommo-!——gnnuumnuummmu Thie szl you how sk corbee dowde She 2 4000 1 1 % a2
-'—p--'--.d—-u ——— e " N e e el -— | 250 0
wheerey 100 wowkd be typasl for the bind of bulng. chy g s 2
) % 3000 200 §§
25 ~ 2 85
- : 8-
-1 - o - 150 £%
= Ezooo | | 3
[Ses e i 1000 | 5@
LA e i e + 850 §°
ET 141 e — @
=l — o o S R e S
i e 2010 2011 2012 201’2014 2015 2016 2017 =)

e it T

SECIIESTEETE  RURSIEe et CHP turned off Pipework

e = S Nov’'13 modifications

e G T S following Verco complete and CHP

e ™ 5;?:}:“%&__*_“ analysis and recommissioned
e L SRS, report Nov’17

EVERY JOURNEY MATTERS
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Reality check 10: Energy performance contracts - Palestra

® £500k REFIT project

® Guaranteed £110k
energy performance
improvement

® Revised pipework
design

® Recommissioned gas
CHP controls

® Automatic operation
for first time in 10
years

® Potential savings up
to £350k per year

RE:FIT

BUILDING ENERGY CFFICIENCY FOR TOMORROW

e-on

©

Py Wiv

Thama
o Swre
’ Ay
|
!
Saweens

5342 e Fusl Gt
CH ¥ Engen o

Figure 1: Existing Conceptual Configuration
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Figure 2: Design Conc

X

eptual Configuration
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lity check form I
L]
Reality check 10: Energy pertormance contracts - Palestra
GRID Electricity Su GRID Gas Su Electricity
J— city Supply P Supply 10213-ELES-009
ilBetra - slec maln - ME3 - G1 Gas CHP Output - CHP@A M
=00 o000 =00 o000 @as CHP m-
Tm.om Tm.om Month | 2015- 16 2016-17 2017- 158 2018- 19
KWih KWh EWh EWh
00,000 00,000 oot ] 0 7.528
Mo o 0 40576
08,0 08,0 Dec o 0 236167
= = Jan o 0 253750
00000 00000 '
= = Fab o 0 208925
Mar 0 a
200000 200000
Apr 0 a
200,000 200,000 May o a
Jun 1 0
100,000 100,000 Jul i a
|| | Aug o i
o o 0 Q
et ot ot ot ot ot ot ot _T?!l;i z 0 73964y i
2015 2016 2T 2018 2015 2016 a7 e i o) -
Haating degros days [Favings Sesssament
Thamas Vallay
Enargy kWh slacirical BNt Energy Costs
Basls for BALU heating and slsctricity modsts Wilthout gas CHP & bafter controls Actuals with gas CHP & betisr controls £ savings 2017-18
& Modelled Diata
Montn 2015- 16 2016-17 2017-18 2018-19 | Days Meantm 2015-18 2016-17 |2017-18 2017-18 |2015-18 2016-17 |2017-18 2017-13 | Fres Elec Tolal Saving |
HOD HDD HOD HOD montn EWh KWh EWh _ COZtomnes|  kWh KWh KWh _ COZiomes| £ Emonth | Eday
ot 1E 118 75 3 Ot B43719 909,633 A2z,230 370| Es0,588  ©11,811] B13.700 356 £hEz <£533 =30
M 172 248 233 a0 MoV 726,132 884,338 sessTz 90| 785,943  BeS,041| Te7.aT4 30| £4.443]  £eEm <77
Dec 152 282 293 3 Dec B3E807  3B2T15| 3B0.BSE 398| B40,152 85,283 TEO.TIE :z|  gadm0z| L1043 =527
Jan 30 350 278 3 Jan e08845 943953 375260 396| 91,964  519,850| 723010 4|  £27sE3| £23.7us =788
Feb M 237 325 i Feb 47,331 301289 385220 40z| EDSE0Z  BOS,323| 641,757 =i| exzyio| <€3osz| <1080
paar 80 159 3 Mar B77,955 849,939 501,257 E73,883
sar 207 140 a0 Apr 756723 A04.273 793,057 605,364
May 79 g6 # May B54,004 796,195 §92,599  BO5,563
Jun 33 18 a0 Jun 750,400 336,601 TTEITE  B4204
Jul 24 g 3 Jul B0E.222 302589 BO7,712  EOR.TET
Aug 17 19 3 Aug BS5416 825,542 50,525 E35,364
Sep iE 47 a0 Seg 732186 785380 730,745 755,506
Tota 1743 1663 1203 i 365 Total 0 F45 376 10122327 4,330 648 1,956] 9,519,481 10,121,267 | 3742161 1.694| £80.200]  -£61.338
MO8l v ACTEal Checks [should De 100%) a5 100%
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