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Abstract

Operational energy is the energy that is used during the occupancy stage of building life cycle. It
is associated with relatively longer proportion of infrastructure's service life and can constitute
80-90% of the total energy. Assessing the energy use in buildings is essential since they are
significant contributors to energy demand. In this regard, energy performance of buildings has
become the focus of many regulations. This paper aimed to review the regulations about the
energy performance of buildings during their operational stage in Korea. For energy efficient
operation program for existing buildings, governments should implement policies and support
voluntary programs that rely on collecting and managing building performance data and using
this data to inform public and private-sector operation and maintenance strategies. Implementing
these policies and programs requires tools and processes for collecting, curating, managing,
analyzing, and publishing this data. Energy assessment tool, that is a data resource management
tool that enables to assess energy use across the entire portfolio of buildings, is also required.

Keywords: 7|5 7= (Existing building), o] |- & -&(Energy efficient operation), o] ]|
7 X (Energy data), 71201 2] 87} Building energy assessment), &% 72| 4| = (O&M program)
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Problems in existing buildings

Buildings with diverse « Energy consumption ratio and patterm are different according to the composition of facilities by building use
energy demands and energy « Various system configurations and energy sources for each building use M
consumption patterns « Electic energy consumption varies depending on the type and configuration of equipment )
'S m N
Unknown of energy + No detailed information on energy consumption of a target building - N
consumption information « Is the level of of atarget buiidi iate? T a o
Al el cfenergy consmptonofa 19 appToRTE o Establishment of building
\* The relationship between energy supply and consumption in a target building is unknown Y, 5 B
> < | | operation energy efficiency
The absence and dualization + No one in charge of overall energy management of buidings analysis tool
of energy management * Facilty manager (architectural /electrical / mechanical) and management department are dualized L )
department \ Dont know where to save energy and goal of energy management )
Difficulties i i (« There is no energy saving plans for the proper energy use of a target building h ( )
ifficulties in setting ener , i e ) 5
saving targetgs i + Absence of oficial energy indicators for energy intensiy and unit area Establishment of an
(There are differences by building such as gross area, air condftioning area, and effective area) NN existing building operation
energy efficiency and
< n
Lack of laws/systems for « Energy efficiency for new, existing-buildings and operation is required at each step and linked regulations L inapagementiegulations )
energy managementin the * It is necessaly to provide standards for existing buildings, such as buiding energy efficiency certification —
building operation stage + Energy efficiency evaluation tool— uniform standard application that does not reflect building characteristics

\

Absence and lack of target
buildings and incentives in
the private sector

s
* Lack of motivation for operation energy efficiency of public buildings (mandatory) and private building
* Need to establish and expand energy efficiency incentives at the operation stage

Fig. 1 Obstacles in building energy efficient management during operation stage
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Table 1 Building energy regulation and policy for operation energy conservation in Korea

Regulations Article Government authorities  Application elements Activities
Energy Use Rationalization Act [Article 32] Ministry of Trade, Industry .
. . All |
[Act 16133] Energy diagnosis and Energy Obligation
o icl .. i
Building Act BuilE?iE l(; f‘a?:fl]ities Ministry of Land, Slljiie/ ?itrlli’ztr?re// Obligation
[Act 16415] e Infrastructure and Transport e .
maintenance Building service
[Article 42] Ministry of Land,
Energy Target Infrastructure and Transport All Obligation
Framework Act on Low Management / Ministry of Environment
Carbon, Green Growth [Article 46]
Act 16133 e ini
[ ] Carbon offsets Ministry of Land, All Obligation
o Infrastructure and Transport
(building sector)
[Article 18] ..
o ) The freedom of energy Ministry of Land, All Obligation
Green Buildings Construction Infrastructure and Transport
information
Support Act P—
[Act 16418] [Article 27] Ministry of Land, .
Green remodeling All Recommendation
Infrastructure and Transport
program
. . Public : obligati
O&M program Energy Service Ministry of Trade, Industry Hone .O EAnon
Korea Energy Agenc Companies (ESCO) and Ener, All Private
gy Agency P & Recommendation

[2 of Article 16]
Energy Efficiency for
low-income households

Energy Act
[Act 16478]

Ministry of Trade, Industry Building envelope /

a1 . R i
and Energy Building service ecommendation
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V4
H Energy Use Rationalization Act ‘ Unclarity of target buildings (private / public)
/

Framework Act on B No energy efficiency target standards for operation management
Low Carbon, Green Growth |

No evaluation tool for building operation energy efficiency

o

v 0 Ministry of Environment “ Lack of subsidies (incentives) of operation energy management

Building Act / Article 35

Fig. 2 Current limitations in energy efficient operation programs for existing buildings

4.1 Gjolg] 7|¢H2A HE0|HZ| HIt

71E 55 G0 oYU EESFE Siolr] SleiAs e 2FEE&EA] AH|A Alge] A= ojof gt
o}, =7 2R FEAIA" 2] 59 AHElE B, Q= (NEEDD) Y} ul={(ESPM2), SEED3)) 5 A%1=;
oNAE =7t AEAUR] T 7|2 JRE S5k bl 3lo], AFEQ] ovAdeS TR oflAALE:
F, 71529 ovAaeE SAo R AT B B3t /o) 23 Tl g5tk ik AERok o
Yz 4nEk B S 95t e TS A& 02 dsta 98 QlAlst Fud B vt ot AE Y
a8 BAMHIAE AN, AS7|9F 22 S5 U 24 £XE Qo] ] Fo] Hl[E F4} glo] Hlole] 75t &

A ao] 7Rs ool s}, R} A1 B ] 5 2t 7420 TR 2ol Telsle] o] 57

NI
2,
lo
il
J

=

dlel® 7[5t AEoA] HrF ARIA0 Al 7124 0 & Fig. 33} o], 7]E 73E2] o[ | 2| 4-H] H|o]efH]
o|2F F=0aL B8oke ol A|dlolE E3E o2t ol #] HlglolHE E-8olo] A FIER oA
A AR B0 e e ouAan]| a5 B7Iske 4 2= FHEooF ottt &, ovAARE:
FAE oA 7] 2m] HE AE 2 0 = flsto] AeFA 37tel 8ok Zoltt ARl ] B YA E 4

1) NEED: National Energy Efficiency Data-framework, UK
2) ESPM: Energy Star Portfolio Manager, USA
3) SEED: Standard Energy Efficiency Data Platform, USA
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ESPM (US) SEED (US) B3 Benchmarking (US)|| NEED (UK)

(Energy Star Portfolio (Standard Energy (Benchmark energy (National Energy Efficiency

Manager) Efficiency Data Platform) modeling) Data Framework)
N \ \ /\ J

i Energy Data Platform
Energy Assessment Tool I

SEED Platform

Building Energy

Effciency S i
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(Energy Star) Kl?*“"“m Analysis Tools

Fig. 3 A prototype of energy efficiency assessment service for existing buildings
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No energy efficiency target standards for operation /
management g
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- No evaluation tool for building operation energy / Energy Efficient Ratio (EER) = ActuallEnergyiConsumption (Wilh)
efficiency

~

L \
1 1
! Benchmark (MWh) 4
! 100% 1
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Total Total [ 4
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1 1
Expected usage 250 kWh/m’ Expected usage 350 kWh/m' | energy use _ SHEEEI AR LD .__energy use !
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Fig. 4 The need for the energy efficient operation benchmarking system and the performance indicator
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G MOLIT
it [General remarks]

Uncertainty of energy law and the legal system / Framework Act on Low Carbon,
(3 ministries) Green Growth
[Article 44] Reporting of greenhouse gas
n Unclarity of target buildings (private / public) . emissions and e"tefgy consumption
eI S e e b e
e 1 1
3 No energy efficiency target standards for operation ! Green Buildings Construction )
management ' Support Act :
1
. i 9 I
No evaluation tool for building operation energy efficiency i (TR iR EE Y e ]
1
e © z 3 Add ffici luati t ti h: !
o e e e [ P energy efficiency eval uawn!processa operation phase :
1
management : evaluatl¥)n '—-I Building Energy Efficiency Certification 7
|| documents !— |
e D | S ’
[ Building Operation Energy Assessment Tool
0 ions & Building Act
o Maintenance | [Linked] [Article 35] é)[icderahor} & Walmenance for
“ SR o~ uildings facilities
h(-ahl-'o?:n National building ﬁ"“““““‘“ (0&M) Phase (Maintenance of energgy efficiency certification)

energy integrated
management system

Energy Use Rationalization Act

Green
, Tog ether E;Jﬁlcl;?;r:i E;(:'t?: [Linked] [Article 32] Energy diagnosis
Yy 9 [Article 35] Energy indicators for energy intensity

Building Operation Energy Data Platform Ministry of Trade,
Industry and Energy

Fig. 5 Relationship between energy efficiency management system and regulations for existing buildings
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