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Overview

* Introduction to cSBEMw
— Software improvements
— Changes resulting from updated NCM

* Qutputs from cSBEMw
— Delegate feedback and discussion

 Closing remarks
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Introduction to cSBEMw

« www.2013walesncm.bre.co.uk/

* Further information on software
Improvements available in the
User Guide

14/08/12

An Interface for cSBEMw (Consultation
Simplified Building Energy Model for
Wales)

Pare of the Natisna! Caloulstion Metbodsing) for Wales

A User Guide to cSBEMw
(cSBEMw version 2.1.0)

To be read in conjunction with iSBEM User Guide v4.1.d

14 August 2012

o

Llywodraeth Cymru
Welsh Government
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Introduction to cSBEMw — NCM Change

» Purpose of analysis, availability of gas supply

I

==] ¢SBEMw 2.1.0 - General - Example building -
General Project Database | Geometry ‘ Building Services ‘ Ratings ‘ Building Navigation | About iSBEM |

File Options | General Information

Bazic information about Project. Owner and Certifier

Project details | Special cnnsideratioml Building detail&l Certifier details | Dwher details|

Thiz version implements
the compliance criteria
for Consultation on Part
L of Building Regulations
2013,

Weather [location) London E|
=]

Stage of analyziz Az bl
[ Tick if the: building is a Shell and Core building

Mot related to the owner

Tick if mains gaz supply iz available to developrent site
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Introduction to cSBEMw

» Improved treatment of shading

Ea] cSBEMw 2.1.0 - Geometry - BExample building - x
General | Project Database ‘ Geometry Building Services | Ratings | Building Navigation | About iISBEM

| Project I Zones I Envelope I Cioors | Windows &RUDﬂightS|

Window selectar  20/0Tnorth/nig [=] [ 2= ” = ” =1 ]

General
Additional Thermal Bridges
Mame zl/0 north/ndg Multiplier 1 Mult L (m] Psi[w/mk] Descrip.
In Envelope 2007 northAn E| I‘
Glazing type Double El
Area [projected) 8.1 m2 Surface area ratio 1
1

Display window? | Frame factor 0.1

Aspect ratio 07
Shading pozition Ewternal E'
Shading calour Pasztel E|
Shading tranzlucency | GEWIRTEIE(E W=y E'
Transmission factor | Jpanue

Mediurm transhucent

Pecord: M 1 of19 J High trar‘:slucent |
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Introduction to cSBEMw

» Improved treatment of shading

General

5] cSBEMw 2.1.0 - Geometry - BExample building -
Project Database ‘ Geometry Building Servioes| R,at'lngs| Building Navigation | About iISBEM ‘

| Project I Zones I Envelope I Cioors | Windows & Rooflights

Shading pozition Ewternal

Shading calour Pasztel

Shading tranzlucency | GEWIRTEIE(E W=y

Window selector 20/01north/ntg |:
Gereral

Mame 2001 north ‘g

In Envelope 2007 northAn

Glazing type Double

Area [projected) 8.1 m2 Surface are

1
Dizplay window? [l Frame facto
Azpect ratio

Transmittance Reflectance
.8 43!
white pastel dark black
Opaque 0,0 0,7 05 0,3 0,1
Medium translucent 0.2 06 04 0,2 0.1
High translucent 04 04 03 0,2 0,1

Table 1: Data for typical solar protection devices'

[k

Transmission factor | Jpanue
Medium tranzucent

Pecord: M 1 of19 J High trar‘:slucent
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Introduction to cSBEMw — NCM Change

* District heating parameters

==] ¢SBEMw 2.1.0 - Building Services - Example building - x
Project Database ‘ Geometry H Building Services Ratings | Building Navigation | About iSBEM

General

Global and Defaults | HVAC systems | Hws | 5Es | Pvs | wind generators | Transpired solar collectors | Zones |

Building zervices detail for the whole Project

Froject building zervices

Metering provision for lighting systems District Heating Parameters
Is the lighting separately sub-metered? E":: t!::::uufrtll?:[;rlllen(::'?:r: ;Iioxide conversion
© Mo ordan'tknow @ Yes ©) Mo, use default value 0293 kgCO2AKWh
MET with alarm for "out of range" values? @ Yes, conversion factor s 0.233| kaCO27Kwh
© Noor dan't know @ Yes, it does Do you know the primary energy conversion
factor of the DH network?
() Mo, use default value 1.2 kwhidiwh
Other building details i@ ‘'es, conversion factor is 1.2 kKwhikwh
Electric power factor »0.95 El
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Introduction to cSBEMw — NCM Change

* District heating parameters

District Heating
2] cSBEMw 2.1.0 - Building Services - Example building - 49 Where district heating systems are used for space heating andler hot water, the
General | Project Database ‘ Geometry H Building Services Ratings primary energy factor for space heating andfor hot water in the notional building

will be 0.85 kWh/kWh regardless of the fuel{s) used in the actual district heating
gystem. For the purposes of calculating the TER the fuel emission factor for
Global and Defaults |Hs,-,qc systems | HWS | =Eg | PYS | Wind generators | Transpirt gspace heating and/or hot water will be 0.15 kgl O2/kWh. This represents a

typical, though, not exceptional district Heaﬁng sysEm supplied by gas-CHP with
an electrical efficiency of 30% and heat efficiency of 50% supplying 70% of the
Building services detail for the whole Project heat load. In this way district heating systems offering improved perfformance are
incentivised.

Froject building zervices

Metering provision for lighting systems District Heating Parameters

|2 the lighti tely sub-metered? Do you know the carbon dioxide conversion

9 (i (MR EA=EEh U= EE factor of the DH network?

M don't k) @

) o ordontknow © res ) No, use default value 0.293 kaCO27Kwih
b T with alarmn for "out of range’ values? @ Yes, conversion factor s 0.233| kaCO27Kwh
() Mo or don't know @ Yes, it does

Do you know the primary energy conversion
factor of the DH network?

() Mo, use default value 1.2 kwhidiwh

Other building details i@ ‘'es, conversion factor is 1.2 kKwhikwh

Electric power factor »0.95 El
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Introduction to cSBEMw — NCM Change

« Lighting design illuminance

Ea] cSBEMw 2.1.0 - Building Services - Example building -

General

Project Database ‘ Geometry H Building Services Rat'lngs| Building Navigation ‘ About iSBEM

| Global and Defaults I HVAC systems I HWS I SES I PVS I Wind generators I Transpired solar collectors | Zones |

Record selactor z0/01east El

HWALC & Hw spstems | Ventilation | Ventilation [cont) I E:-:haustl Lighting | Lighting Contrals | Display Lighting I TSC |

What information iz available on lighting?
@ Fulllighting design camed out
Total wattage 42w

Design illuminance Lu If left blank, default azzumption will be 150 lux

() Lighting chosen but calculation not carried out
40
0.25
() Lighting pararneters not available
Are air-extracting luminaires fitted?

T8 Fluorescent - halophosphate - low freguency ballast ) Yes @ Mo ar don't know

Record: M4 ¢ 1of19 | b M b Search
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Introduction to cSBEMw

* Improved treatment of PV systems

==] ¢SBEMw 2.1.0 - Building Services - Example building - x
Project Database | Geometry || Building Services Ratings | Buikding Navigation | About iSBEM

General

| Global and Defaults I HVAC systems I HWS I SES | PYS |Wind generators I Transpired solar collectors I Zones |

Fecord selector PV¥51 El[ e ” = ” B ]
General

M ame Fs| Multiplier 1

Do you know the Peak Fower of the arap?
() Mo, use Type and Area
Moo crogtaling silicon
1

(@) ves, Peak Power is 35 kwp
Orientation South E|
| niclination i E| " [Degrees)
Owershading Maone or vemy little [<20%)

Wentilation strateqy  Unventilated modules

[1[]

Record: M 4 1ofl M H & | Search
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Introduction to cSBEMw

* Improved treatment of PV systems

==] ¢SBEMw 2.1.0 - Building Services - Example building - x
Project Database | Geometry || Building Services Ratings | Buikding Navigation | About iSBEM

General

| Global and Defaults I HVAC systems I HWS I SES | PYS |Wind generators I Transpired solar collectors I Zones |

Fecord selector PV¥51 El[ e ” = ” B ]

General
M ame Fs| Multiplier 1
Do you know the Peak Fower of the arap? MName Solar P4 Multiplier 1
() Mo, use Type and Area Type Monocmstaling silicon =
Moo crogtaling silicon Area 4l e
1
(@) ves, Peak Power is 35 kKwp Urientation South El
Inclination an E| * [Degreez]
Orientation South E|
| niclination i E| " [Degrees)
Owershading Maone or vemy little [<20%) El
Wentilation strateqy  Unventilated modules E|

Record: M 4 1ofl M H & | Search
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Outputs from cSBEMw

» Actual/Notional values

=] cSBEMw 2.1.0 - Ratings - Example building -
General | Project Database | Geometry | Buikling Services || Ratings Building Navigation | About isBEM |

{ Building Regulation check |
Consultation of Welsh Building Regulations Part L 20:
Building R ating | Calculation Logs | Calculation Errorg | Supporting Documents
Heating  Cooling  Ausiliang Lighting Hat water Toatal
Actual 34 25 2857 1N 238 11237 | KwWhim2/iyr
Mational 7% a 1247 21.32 30.65 2392 96.35 | kKwhi/m2/w
Motional 105 a 12.47 1818 30.61 2392 9417 | Kwhi/m2/m
1. CO2 emizsionz mandatory requirement l Check Regulation
BER 4893 | kgCO2/m2/yr BPEC 2448 | kwhi/m2/wr i
0% 1z 0% Click on text below for...
TER 38.93 3.45 33| kgCD2/m2/yr S B
Pazs NO NO NO D ata R eflection - Actual Building
L UL [rata Reflection - Mational Building
TPEC 197.57 192.09 kKWh/m2/yr
Pass ND ND Approved Documents Checks
Calculation progress: HYAC type 1 - Zone 16 of 16 Additional Details Report
Click to check object azsigments, there are MO CRITICAL un-azzigments in the project
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Outputs from cSBEMw

» Data Reflection Report (Inputs)

Circulation system:

forced circulation system with PV

= 11 PV System

Parameter Value

Comments / Warnings

Name: PVS1
Multiplier: 1
Peak power [kWp]: 3.5
Orientation:  South

Inclination [deg]: 30
Overshading:
Ventilation strategy:

Mone or very little (<20%)
Unventilated modules

# 12 HVAC System Parameter Value

Comments / Warnings

General
Name:

Type:

Zones without HVAC system
Mo Heating or Cooling

= = 13 Zone

Parameter Value

Comments /
Warnings

General

Name-  #0/02
M Computer | Protected Mode: Off

File Edit View Favorites Tools Help
if | CANCM\cSBEMw_v2.1.0\Projects\Example buildi... - B - - v |y v - @
k= k= = B
Storage system: NO
= * 1M SE System Parameter Value Comments [ Warnings
MName: SES-1
Multiplier: 1
Area [m2]: 10
Orientation:  South
Inclination [deg]: 30
Collector type: Evacuated tube
Solar storage volume [I]: 800
Solar reheating type:  Separate solar cylinder
Storage insulation type:  Uninsulated
Storage insulation thickness [mm]: 0
Heat exchanger: YES
Distribution pipes insulated: YES

v ®00% -
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Outputs from cSBEMw

« SBEM Main Calculation Output (Outputs)

[ AlSough snergy conmsmstion by squizran i shown = S gaphs,
2 = e

SBEM Main Calculation Output Document

Wed Sep 05 09:20:09 2012

2103

Building name

Example building

Building type:B1 Offices and Workshop businesses

SEEM I5 an energy calcuiation tool for the purpose of 3s5e58ing and demanstrating compliance with Bullding
Regulations [Part L for Wales) and 1o producs Ensrgy Perfarmance Certficates and Eul@ing Energy Ratinge.
Althaugh the data produced by the 100l may be of use In the design procsss, SBEM |s nat Intended a3 & buliding
dagign tool.

Building Energy Performance and CO2 emissions

0 kgc O2m2 :laplacecl Dy’ the use of renawable sources.
[o
Building area is 2900 m2
Fus
gCom2 o = =
gy F i Reparey
1P ched including Esuprmend
Costig
-
e
gheng
iz
o~
b2 =

{Pim chart anciucing Equisment en-e)
"

e Fab Mw A My An Jd kg Sep O3 How Deo
iz memurd wman 2rosucg e Wi

Page 1502
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Outputs from cSBEMw

 BRUKL (Outputs)

BRUKLZ Output Document @ HM Government

Compliance with Welsh Building Regulations Part L 2013

Project name

Example building As built

Date: Wed Sep 05 0820208 2012

Administrative information

Building Details Ohwmnier Details
Address: 56 London Foad, LOMOON, W23 1HA Hama: John Jones
Telsphons mumbar: SETE54321
Certification tool Address: 53 London Rpad, LOWDOHM, 3023 1HA
Caloulation sngina: SEEM
Caloulabion sngine verslon: 2103 Certifier details
intartsos to asloulabion sngine: ISEEM Famac Telm—

Talaphons mumbsar: <=a phones
Addrecs: <=3 address>, cea chy=, X0 X0

Imbarisos to caloulatlon sngine verclon: 2.1.0
BRUFL? complisnos oheslk senebon:s2.1 0.2

Criterion 1: The calculated CCy emission rate for the bullding should not exceed the target

Consultation Options for TER Saving 10% 11% 20%
Target Emission Rale (TER), kgCO2m2. annum 389 5 353
Bullding Emission Rate (BER), kgCO2Am2. annum 499
Conauftation Opfions for TPEC Saving % 10%
Taget Primary Energy Consumplion [TPEC), KWhim2_annum 19756 1921
Bullaing Primary Enengy Consumgtion (BREC). KWh/m2.annum 244.8




Outputs from cSBEMw

 BRUKL (Outputs)

Elemant Uwsiomis | Usizc | L | Samrfiace whers the maximum valus ocours®|
Wall™ 035 | 046 |06 | zZvDieaste

Floor 025 |01 025 | i centrede

Roof 025 | 045 (015 | ZiDicenires

Windows™, roof windows, and roofiights | 2.2 1.5 135 ZIV0 narthinig

Personnel doors 22 2 2 ZVDEvo'd

Wehicke access & slmillar ange doors: 1.5 - - “Ho exbemal vehicle aGCeEs B00Ms"

High usage enfrance doors 35 |- - "N extemal high u=age enfrance doos”
Uesma = Lirnifineg mres-sveighieed sasrage Lwalues

Wz 8 Caleulwad @nad-wiightid rewage Ui is Uhcan 3 il irkied maeimerm recividual armant L-valies Wi H])
* T ighE bl a2 thisn Dt Sifiss whvine B maimiem Lakia 0o,

= Siaioemintie Lvmia ehach by i 1o0] dous mat apply o curisin wails whose =il g stendand is milar bo Tl for windows.

**% i pliry windows ard simiar glazisg ane sccudad from the Lo chick

HLE:: Bt roof waniimcns i fe SEOEE Wans] S seimming pool Basi an modabied o cheskod ngainst e limtisg sandands by He ol
Alr Parmaablitty Worst accepisbile siandard | This buliding

m*h.nv) at 50 Pa 10 3

Page 1 o5
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Outputs from cSBEMw

 BRUKL (Outputs)

2.b Bullding servicas
The bullkdl

Ho automatic checking ks performed by the tool.

parvices paramsaters Babed bealow are expectsd fo be cheacked by the BCO against guldance.

Whole bullding lighting sutomatic montboring & targeting with alanms for oul-of-rangs valuss | YES

Whols bullding aleciric power factor schisved by power factor comection ={1.95
1- HYAC for the example bullding

Heating seasonal sMclency | Cooling nominal efficiency | SFP DWIis)) HR seaponal sfficlency

1 4.2 1 0.73

Aufomatic monktoring & targeting with alarma for out-of-rangs values for this HVAC eyetern |‘|'E5

1- HWS for the example buliding

Healing seasonal eMclency

Hot waber storage loss facion [KWhilire per day]

0.85

Local mechanical ventliation and exhaust

Zone supplylextract SFP [Wilis]] | HR ssascnal sfliclency| Exhaust S8FP [WilUs]]
7103 - - [15
General lighting and display lighting
Zone Genaral Iignting [W] Display lamps afficacy [Imiw]
Mz 230 .
zimz 240
z1m3 120 -
M ieast 740 15
M3 4400 15
z1M1icentre Z790 -
M imarth 280 15

—am

ar
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Outputs from cSBEMw

 BRUKL (Outputs)

Criterion 3: The spaces in the building should have propriate passive control measures

to limit solar gains

Zona Sodar gain |imit eocesded? 9] internal biinds wasd?
Zli1east Ll A
A3 Ll A
Z1/01centre A A
Zlminorth MO [-67.1%) L8]
Zlmiwes! MO [-18.5%) L8]

Pags 2ol

Criterion 4: The performance of the building, as built, should be consistent with the BER

Separale submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place
Separate submisslon
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Outputs from cSBEMw

 BRUKL (Outputs)

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Motional ‘rea Bullding Type

Ared mH 2000 2300 M ATAT RetailFnancial and Prodesshon o sefves i
Weather LON LON E2 ey BT Canaral Indkisitial ard Spical ladisyal Grospe
Irifltration jmstems S0Pa] 3 3 E& Sienags of Disisbulicn
HAuerane conductance WK] 993.58 1615.42 CA Holo's
..m mrﬂm 0.23 038 CF Pt cha il el - Hog e wnd Cae Homas

e~ 13.50 1158 C3 Fai il Bar © Foshio® il s2maols
'Fm [:H"l - O3 ol e il et L i el i ] oo
* P ol ok, mivkch 1. chat ko Dvirmad Eidgng "3, Seouna Rasicaciial

Tl i i o o i

B -rck it il et Comsimitg/ Ty Caning

] T il Drowt - Libwecs, Missums, &od Galoaras
Sl il I Efusaticon

& amlial It - Prirvany Hesakh Came Boiiding
Boni-resgicies il Il Crown and Codinby Coorts

jggoog
=

02 Gerara Ssssmbly gnd Ledioe, Mgt Oubs aod Thasnes
Dt Poksige’ b mifah

Cribare Mg ac oy sl CiE

Cirar WEEalanesus 240 aclielss

Tt Car Parks 24 hra

Tt = Sl @l ond uthly bock
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Outputs from cSBEMw

 BRUKL (Outputs)

Energy Consumption by End Use [kWhim]

Cooling 25 1247
Auiliany 2B 57 1016
Lighiing 36 3051
Hat water 23.81 23.92
Equipment” 4524 45.24
TOTAL 1237 8417
CErEgy

Energy & CO, Emissions Summary

Actual Indicative Tangst
Healing + coaling demand MU’ 276.91 193.42

Total consumpion KW 11237 9417

Total emissions [kgnT] 48.9 353
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Outputs from cSBEMw

¢ B R U KL (OUtpUtS) HVAC Systems Performance

Systam Type | Fiéatdem | Cool dem | Heat con | Cool con ( Aux con | Haat Cool Heat gen | Cool gen
MAUmM2 | M2 | kMWhim2 | EWhim? | kWhim2 | SEEEF | S3EER | 3EFF SEER
[5T] Hio Haating or Cooling
fvchusl 2661 4. L] o a3 1] 1 0 o
Motlonal | 1545 2 L] 0 14 ] 0 — =
[ET] Singis-duct VAV, Digdrict healing, [HFT] District Heatimg. [CFT] Elsctrictty
dvchusl 113 2654 a6 6.1 pa 1] 088 2,83 1 av
Moflonal | 346 166.9 4.4 13 20 n.a2 G L] - =

Hisal daim MWD = Haaling anagy dimnd

Cod oo ] = Cooling anagy demand

Hisal com [WATIRD] = Hasling snagy conaumpien

Cood con M) = Cooling araigy consumplion

e oon W] = Ausdlinry eniegy ooisspEon

Hisal BEEFF & Hanling Syshes Sadsonal sffoiency Jor polional bulding vakie depasds o XSty glazisg claes)
Coal S5EER = Conling syxlm daaeofal anargy ecuscy ety
Hisal gan SEEFF = Hosbing gofd irker Saibon bl sy
Cool ges S3EER = Cooling genasior seascnsl anergy efizansy mbs
ar = Systas type

HE = Hald SOUE

HFT = Hasbing tial typs

CFT = Cooling fusl by

AZCOM



Outputs from cSBEMw

» Delegate Feedback
— Are the input/output reports sufficient?
— What do you use the reports for?
— Any other comments?
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Closing Remarks



Closing Remarks

* Non-Domestic Part L Update this afternoon

« Any questions?
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Proposed Notional Building Specifications

* 7% TPEC Specification

Element Side lit or Sidelit or Toplit

undit (where | unlit {where

HVAC HVAC

specification | specification

is heating includes

only) cooling)
Oecupancy control (Yes/Ma) Yes fes ‘fes
Daylight control (Yes/Ma) fes fes Yes
Heating efficiency (Heating and hot water) 85% 81% 1%
Central Ventilation SFF (W1's) 18 18 18
Terminal Unit SEP (Wi/s) 0.5 0.4 04
Cocling (SEER / S5EER) 45738 457386 457386
Cocling (SSEER)T 27 27 27
Heat recovery efficiency (%) 7% % TO%
Warable speed control of fans and pumps, controlled via fes fes Yes
multiple sensors (Yes/Mo)
Demand control (mechanical ventilation only). WVariable Mo fes ‘fes

speed control of fans via CO» sensors_MesiMNaol

Element Side lit or Sidelit or Toplit

unlit (where | unlit (where

HVAC HVAC

specification | specification

is heating includes

anly) cooling)
Roof U-value n:W.l'rr').K:l D.18 0.18 0.18
Wall U-value (Wim® K) 0.26 0.26 0.26
Floor U-value (Wim' K) 0.22 0.22 022
Window U-valus (Wirn™.K) 1.8{10% FF) | 1.8{10% FF) A
G-Value (%) 40% 40% MNIA
Light Transmittance (36) T1% T1% A
Roof light U-value [lJ‘u'.l'rr"'.K] A NIA | 1.8 (15% FF)
G-Value (%) A, NiA 55%
Light Transmittance (36} A A 60%
Air-permeability (m*/m*/hour) 3 5 5
Gross Internal Area greater than 250m”
Air-permeability (m”im’hour) 5 5 5
Gross Internal Area less than or equal to 250m”
Lighting Luminaire (Im / circuit watt) 55 il a5

Renewable Energy Contribution
Monocrystalline PV with an efficiency of 15%.
Active area of south facing panels (120kWhim fyear

output) equivalent to stated % of gross fioor area but
limited fo 50% of roof area.

For 10% aggregate reduction in TER: 1% of
gross intemal area
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Proposed Notional Building Specifications

* 10% TPEC Specification

Element Side lit or Sidelit or Toplit

unlit (where | unlit (where

HVALC HVAC

specification | specification

is heating includes

anly) cooling)
Roof Uvalus [Wim® K) 0.18 018 0.18
Wall U-value (Wim® K) 028 0.26 0.28
Floor U-value (Wim* K) 022 o.z2 022
Window U-value (Wim™ k) 1.8 (10% FF) | 1.8/(10% FF) MNIA
G-Value (%) 40% 40% MNiA
Light Transmittance (%) 71% 71% A
Roof light U-valus (Wim? K} M MA | 1.8 (15% FF)
G-Value (%) A MIA 55%
Light Transmittance (%) Y BA 60%
Air-permeability (m”/mhour) 3 5 5
Gross Internal Area greater than 250m”
Air-permeability (m*/m"/hour) 5 5 5
Gross Intemal Area less tham or equal fo 250m*
Lighting Lurminaire (Im / circuit watt) 85 85 a5

Element Side lit or Sidelit or Toplit

unlit (where | unlit (where

HVAC HVAC

specification | specification

is heating includes

anhy) cooling)
Occupancy control (es/Ma) es fes Yeas
Daylight control (YesMa) Yes fas ‘fas
Heating efficiency (Heating and hot water) 91% 81% 81%
Central Ventilation SFF (Wil's) 1.8 18 1.8
Terminal Unit ZFP [Wilis) 04 0.3 04
Caooling (air-conditioned) (SEER / SZEER) 45738 45738 45138
Cooling (mixed mode) (35E2R) S 27 27 27
Heat recovery efficiency (%) 0% 7% T0%
“Vanable speed control of fans and pumps, controll=d via Yes fes fes
multiple sensors
Demand controd {mechanical ventilation only). WVariable fes fes Yes
speed control of fans via COy, sensors
Renswable Energy Contribution For 11% aggregate reduction in TER: Mone
Monocrystalline PV with an efficency of 15%. For 20% aggregate reduction in TER: 5% of
Active area of south facing panels [ 120k\Whim*fyear gross intemal area
cutput) equivalent to stated % of gross flioor area but Welsh Govemment's prefermed option
limited %o 50% of roof area.
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