Designer Embodied Carbon (EC) Calculation - Civil & Electrical Project Photographs / Drawings
otographs / Drawin
Build Table Most Contributing Materials 1%>. Embodied Carbon A1-5
Embleton Primary Substation 11kV Switchgear Replacement.
11KV Switchgear using HSS Eclips In Situ using top entry power cables to reduce civil design and embodied carbon.
Project Embodied Carbon Breakdown
alculation Dat 1810912024
and Totals t(Coze) Calculation Dat
Total AL-5w/ 5331 50011856
ct Comple Structural timber
ASal 131 Z:‘a ‘HLL" ;', "" Fy24 in Tonne
ancia (To Calculate Sequstration Value)
Estimated Cost of Civ
Total A15t(COZe)| 54.62 Note: Tota) AL-SiCOze): Total Build(£) £187,302.00 Sequestratio
(To Estimate ASa)
Design Valu
Embodi ) ECF kg(COzelkg) Total EC (CO2e) Notes! Comments.
i Conversion to
S Materia ! || Comemsiont Quantiy() msm e A
Soil assumed 5% cement content. Im3= _ input value in m3 (in Foundation Excavation
Foundation Excavation & Backill 1.9 tonnes of clay soil Re: “conversion 1o tonnes' cell 2 ° 0061 0005 0004452 & Backill o
‘Asphalt, 8% (Bitumen) binder content by input value in m3 (in
mass) weight @ 2322kg / m3 “conversion to tonnes’ cell) ® ° 0086 0005 0005777 o
PVC Pipes (Waste waler) weight @ 0.72kg  input value in meters (in
Foundation Im “conversion to tonnes' cell 2 ° 32 0005 0472409 Foundation o
Concrete Kerb 26.74 inear meters perma , I"Put valuein m3 (in 0 o o8 0005 000211 0
‘conversion to tonnes' cell
input value in m3 (in
Limestone Aggregate, 2650kg/m3 o) 2006 77.009 0005 0005  000L484 | 0884371356
input value in m3 (in
Ready mix concrete 32140. 2350kg /m3 IPUCAE NS 4805 120175 0132 0005 0008215 [ 1639731476
Rebar (Now) weigh @ HI0=062kg /m  IMPULVAINSin kg (n 2200 0 2 ome v - -
Reinforced Concrete Reinforced Concrete
Rebar (New) weight @ H12=08%kg /m ,_INPut valuein kg (in 0 0 277 0032 014946 0
i 9
‘conversion to tonnes' cell
_ input value in kg (in
Rebar (New) weight @ H20=247kg /m ( PUYAME DKI (1 0 o 277 0032 014046 0
Stanless Steel Windposts Grade 304 weight  input value in meters (in 5 03378 615 ooz oos2 10735
@ m ‘conversion to tornes' el
Steel General (New) welght @ 7900K0 /3 |y o |
Steework (conactorweightsfor maerialsonsteeis DI IS ) 370 o7 289 0032 00204 Steelwork 1002018
Mild el Fencing weight @ 25kg per near  input value in meters (in 5 o 15 0005 00155 o
meter ‘conversion {0 tonnes' cell
input value in kg (in
Clay Brick (2000kg / m3) o 5400 54 024 0005 006575 167805
Louvres RSHS700 edition / weight @ input value in kg (in
25Kkgim2 (Assumed alluminium frame) ‘conversion to tonnes' cel) 0 ° 1279 00201264 o
Superstructure Superstructure
Mineral wool insulation, Rockwool RWS, input value in kg (in
weight at 60kg/m3 “conversion to tonnes' cell 0 ° 128 0005 0069059 o
Autoclaved Aerated Concrete Block input value in kg (in
“conversion to tonnes' cell ° ° 0375 0005 0oses °
input value in kg (in
Timber truss weight @ 3kg /m o () 0 o 042 0005 012847 0
input value in kg (in
Concrete oot les weight @ 3k /m2 (TPULYANE NI (1 0 o 01 0005 000128 0
Roof Roof
Concrete Roof Columns weight @ 355kg /m  I"PUt value in meters (in 0 0 0188 0005 000211 0
‘conversion to tonnes' cell
input value in meters (in
PVC Pipes (weight @ 0.72kg / m) e ot 55 0 o 323 0005 0172409 0
Soil assumed 5% cement content. 1m3 =
1.9 tonnes of clay soil. Ref: ) 0o exce
Cable Excavaion & Backill (psicookmroncomwGme mass.  Iputvaluein ma(n s o2 ool o5 ooousz ccavation & Backil Pp— assumed rmoval of 10% axcavated
consiructon~1~cubic-meter~oi~clay-
~tonne)
Cable Ducts PVC-3 Phases -aveweight _ input value in meters (n - o i ooe  oumms [ S
33kg/m ‘conversion to tonnes' cell
Single Core Cable 33KV - 3 Phases : ave  input value in meters (in 5
o 381 016 0211364 0
weight @ 15.6kg/m “conversion to tonnes' cel
Cables 1aht @ 15.6kor ) Cables
Single Core Cable 6.6/ 11kV - 3Phases :  input value in meters (in I
av weight @ 13 Skgim “conversion to tonnes’ cell 8 152 381 0032 00386 432164512
input value in meters (in
Ul manacrers ECF vakes are vl e ECF
input value in Tonnes (in e o New Copper s use for Power .
Transformer 33KV e e 0 o 016 oou7s ° R s .
input value in Tonnes (in 016
Transformers Transformer 132KV e e 0 o - 000178 Transformers 0
input value in Tonnes (in
Transformer EAT oo oo 0 o 016 oooirs 0
Eoipee Pane Ve Used ECF peeed an
6.6/11kV Switchgear: ave weight 600kg Ut Value in Tonnes (in 9 3105 35029 00%2 00350288 I 1121155101 randacserlorman o sl suichgear.
‘conversion {0 tonnes’ cell)
input value in Tonnes (in
Protection Panels: ave weight 260k {[P%L Aue 1 Tonnee (8 1 026 303 016 003208 08377408
nput value in Tonnes (in 016
“conversion to tonnes' cell ° ° - ooore °
Switchgear Switchgear
input value in Tonnes (in o 0 0.16 0.00178 o
“conversion to tonnes' cell g
nput value in Tonnes (in 016
“conversion to tonnes' cell ° ° - ooore °
input value in Tonnes (in o 0 0.16 0.00178 o
“conversion to tonnes' cell
T Designer to fill in all cels highlighted in light grey [ o cutations & Embodied Carbon factors for
The ‘Embodied Carbon {(CO2e) cells are using a taffc ight system to indicate, low- high materials used in the tableare sourced from
Weightof structural Timber (Excluding tonnes| contributing materials. Below this cellin an example of how the colour format works and what the Brisa (ICE) & IstructE
temp wor they indicate.
Wt ofTemporary Tnber (rmuors tonnes| Ret for materlal Emobdied Carbon Factors: [ I N ITNRRN ey
Garbont, The inventory of Gabon and Energy., ICE).
Foundation -Trench Excavations At Lengthl 1m x Width{ ]m x Depthl Im=[ ]m3 Embaciid Carban - The Inventary of Carban and Energy
) (reenbulldingencyciopaedia.uk)
The notes table o the let can be used to help breakdown and review calculations. The p
FTRPREH IR IRPSP The nstitution of Structural Engineers How to
Cables - Trench Excavtions| AtLength[ 82 ] m x Width{ 0.4] m x Depth{1]m =[ 32.8] m3 structaral timber values in tonnes can be used o calculate the sequestration value, tis s (KRR RHG b . - o
used to calculate the amount of carbon storage throughout the builds life cycle e -
Example: 20 tonnes of structural imer x-1.64 3(C0Ze) YT E——r—
Power Cable circuit lengths| [8.2]m lengths x No. of lengths [ 10] = -32.81(CO2e). For more information see notes calculation A1-5 on the tab below. R — j;

‘All materials calculated in above sheet, includes only imported
materials

Caculation are based on Embodied Carbon Factors (ECF) to Extract & Manufacture the material Calculated as: Tonnes x ECF
kg(COzelkg) = Embodied Carbon t(COZe). Sourced Istructe

[ of o inkm, ECF based on: Tonnes x ECF kg(CO2elkg) = Embodied
Carbon t(CO2e). Distances referenced from IStructE: Locally sourced within 50km = 0.005kg(CO2e) / Nationally Sourced
within 320km = 0.32kg(COe) / European sourced within 1500km = 0.16kg(COZe): Sourced Istructe

Calculation based on the Waste Factor (WF) of Materials. So brick has a waste factor of 209, Steel 19 etc...: Material
WFx(Material ECF x Distance Travelled x Distance travelled forwaste material taken to lanfill (C2) x C02 used for
processing disposal (C3-4) = ASw / Example, assumed waste of concrete is : 0.053 x (A1-3 x x Ad x C2 x C3-4) = ASw :
Sourced IStructE

‘Typical assumed costat stage AL-5 of build is 50% so: 700kg(COZ2e) per £100,000 50: 0.7 x (cost of build +100,000)= Ans|
1(CO2e): Soruced IstructE
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