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|l. Global Current Status
T UN Climate Crisis Convention

Bl Why We need Net Zero Society.

“Limiting GHG") Global Warming to 1.5°C implies net zero globally around 2050 ” (IPCC? Special Report, 2018.10)
1) Greenhouse gas: CO2, CH4, N20, HFCs, PFCs , SF6 ; 2) IPCC, Intergovemmental Panel on climate change;

Current Forecast 21C
Avg. Temp. Increase Avg. Temp. Increase
0.8°C | 3.7 °C

(1880~2012)

\ (2081~2100)
GHG* )
&- Emission b éﬂﬂ
Persists r

Sea level rise 19cm ' Sea level rise 63cm
HE®R | | Global Eco system Collapse

To preserve the global ecosystem,
it is necessary to suppress the temp. rise to less than 1.5°C by 2100 through Net Zero
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|l. Global Current Status

2 What is Net-Zero?

Bl UN recommended Net Zero as a means of stabilization policy

UN 197 countries Efforts to protect the global ecosystem from climate crisis

Global timeline to reach net-zero emissions

NET NET
LIMITING GLOBAL Z(I:Egﬂ %ﬁ_ﬁ?
WARMING TO 1.5°C ENTAILS 2 )
W - Net
2020 2030 2040 l EUB{JI : 2070 2080 2080 Zero Cllmate carbon
Carbon Neutral Neutral
[ Source: IPCC Special Report on Global Warming of 15°C (118.10) ] WORLD RESOURCES INSTITUTE

Net Zero includes greenhouse gases (Six major gases) and is offset by the same amount of emission and reduction
(and absorption), so that “Net” GHG Emission or Energy Use is “O( Zero)”

Example) Zero Carbon(Energy) Building, carbon offset, eco-friendly hydrogen/electric vehicle, etc.

(US) Net Zero, Net Zero Readly, (15.09, USDOE)
U) Nearly Zero ("16:14, EPBD, Energy Performance Building Directive)

ISO Deﬁnlng various levels of Net Zero definitions (TC 301 WG16 Zero Net Energy) Q
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|l. Global Current Status

3 Global Net Zero, NZ Conference

H Building-Oriented Global cooperation

Starting 2016, the world's largest net zero cooperation focusing buildings (Building is more effective than other sectors)

N 2 2 0 ABOUT PROGRAM SPEAKERS SPOMNSOR AWARDS WEBINARS CONTACT PAST

Annual Attendee Count 2014 - 2020:

2008 1,200

— |
13% International | 53 Countries stay tuned for more on NZ21!

CLIMATE + CARBON + ENERGY + WATER + WASTE + TRANSIT

Partners*
53 Countries Participation 1,500 Attendees/year ILFI, USGBC..
(50 organizations)

* |ILFI (International Living Future Institute) Zero Third Party Cetrification
* USGBC (Green Building Institute) LEED(Leadership in Energy and Environmental Design) Certifiaction O
- ly,- 100,000 buildings in 170 countries are certified
/w‘ef:mﬂ —~—— g EAKP ADB
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|l. Global Current Status

4 Global GHG Emission by sector

H Building-Oriented Global cooperation
1. . Y oy laot \ 1 S Our World
Globalgreenoysesas emissions by sector
Energy (73%), agriculture (18%), refrigerants (5%),
and waste (3%) account for the share of global

greenhouse gas emissions

Agriculture, ‘
Forestry &

se

Prioritize for national

policy implementation

-----H—_h““\-\. _,-'—’FFF'_F-FF -
In Energy sector,

Industry (24%), Building (18%), Transport (16%)

&
//—@m?“w%xm EAKPF ADB

ZeroEN ~_ O\ Figure Source : World Resource Institute (2020)

OurWorldinData.org - Research and data to make progress against the world's largest problems.
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|l. Global Current Status

5 Life Cycle of Buildings

H (Global Trend) Rapid growth of Zero Net Energy (ZNE) market demand around world

Needs Transparent and consistent guidance for ZNE implementation

pve 80% as aspect of Life cycle, D-C-O&M-DC
nergy Management & Savings
nual improvement w EE?, Renewable, MV..

‘& Maintenance | 'Remodeling
(O&M) (DC)

iRput data and * Retrofit for target

Operation

* Detailed Desig

ZeroEN
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l. Global Current Status
6 International Guidance

B Net Zero Energy International Standard is developing in ISO TC 301
The WG16 Zero Net Energy, US and South Korea are leading this standard towards net zero GHG

® Title: Energy management and energy savings - Guidance
for zero net energy Iin operations

® Scope

This document provides guidance on how to effectively achieve, maintain and surpass zero net
energy in organizations and their facilities (buildings or industries) through integration of
renewable energy and using the principles of ISO 50001(Energy Management System, EMS) through:
a) Improvement of operational and maintenance practices based on zero net energy principles

b) Improving facilities beyond zero net energy

c) Integration of renewable energy in operations and maintenance

/d))iﬁﬁ?ﬁng for facilities, systems, equipment or processes O
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|l. Global Current Status

I Infographic of Zero Net Energy

H Building-Oriented Global cooperation

Starting 2016, the world's largest net zero cooperation focusing buildings (Building is more effective than other sectors)

General General scope of ZERO Energy
_— - Focus Scope of other TCs
| E savings by

— design and construction

Annually delivered energy
consumption based on
primary energy

(- Focus Scope of
TC301/WG16

E savings by
Improvement of EE during

operation using 1ISO 50001

ZERO

New Operational
Construction Stage
@ Renewable Energy
production
g \ /

[N (a) The leftmost bar graph shows the annually delivered energy consumption of an organization, (b) the dotted line in blue bar shows energy savings by the

design and construction (other TC scope), (¢) the\dotted line in red shows the energy savings through ISO 50001 (TC301) operation, (d) the green bar indicates the O

rene which can be replaced w:th the energy consumption left for zero energy. A I )
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Il. Korean Policies and BEMS
1 Korean Policies

Bl New Building-Oriented Policies

Mandatory scheme for Achieving national GHG emission target and create new jobs

Business
Program

Market
Expansion

Mandate

A
[}
[}
[}
[}
]
[}
[}
1

[ Market Expension ]

RO A
Model !
e N |
// \\ 1
4 N 1
,I \\ :
New Policy Establish
Technologies Foundation Success Model
Framework 20

Establish Regulations
(Incentive) Relieve floor area ratio
stringent insu_lation standard « Lead projects in public sector

provide « Mandate Passive Housing
oster R&D and pilot projects
~

.

ZeroEN \x

» ZEB Certification System (2017)

Mandatory Scheme
* Mandate in pub. Building (2020)

» Mandate in residential (2025)

3
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Il. Korean Policies and BEMS
2 Korean Policies on Building

Bl Based on National Framework Act on Low Carbon, Green Growth (2010)
In 2013, GREEN BUILDINGS CONSTRUCTION SUPPORT ACT, New Net Zero Framework might be enacted in 2021

 Accelerate Zero Energy Building o Certification(2021)
« Energy conservation construction standard o Green Building
o Building Energy
Efficiency Rating
o Smart Building
* Initiate Green Retrofit

« Mandatory BEMS installation (over 10,000 m2) ° Building Energy
for Public buildings Evaluator (Through Exam)

» Extend BEMS

&
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Il. Korean Policies and BEMS

3 Zero Energy Building Certification

Hl Minimize energy usage from building’s design and construction stage
In 2013, GREEN BUILDINGS CONSTRUCTION SUPPORT ACT, New Net Zero Framework might be enacted in 2021

 Target buildings: Retails, Commercial and public (public sector and private sector)
* Applicants: Building owner, Building owner & constructor,

| Certification Standard

01
Building Energy
Efficiency Rate

Renewable

Energy Ratio .
ZEB RATING 1st Rating 2"d Rating 3'd Rating 4th Rating 5t Rating
Energy Independency 100% and more 80% to 99% 60% to 79% 40% to 59% 20% to 39%
| Subsidy

* Relieve Standard (floor area ratio 15% |) and contribution rate (Residential, 15% |),

 Fi cial suppor -an\ewable energy (ex Roof 50%, BIPV 70%)
« Housing and Urban FundTO‘an\_‘_(ZO%, within budget allowance)... 7 Different types of incentive O
ZeroeEN - :
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Il. Korean Policies and BEMS

4 Building Energy Management System (BEMS)

Hl Mandate requirement for Zero Energy Buildings (new construction)

BEMS Installation Guidelines (2017), an ICT-based real-time management tool

*Sensors are installed in building energy use (lighting, cooling/heating, ventilation, hot water, etc.) and connected to a communication network to
monitor energy consumption by energy source (power, gas, fuel, etc.) in real time
Sensor Monotoring

| Guideline Contents
Renewable

(e ﬂwgul ____________ b
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e §== | SRR Optimal Control  Analysis SW
/ " Source: Ministry of Land, Infrastructure and Transport, Ministry of Industry and Energy, O

/—M ‘x"‘*-lgc_)rea Energy Corporation BEMS installation guidelines (2017) EAKPF
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Il. Korean Policies and BEMS
5 BEMS overview & issues

Bl Mandate requirement for Zero Energy Buildings (new construction)

1. (Existing) Mandatory (July 2017) to install BEMS in large-scale public buildings (over 10,000m2 in total floor area)
2. (New) Mandatory (Jan 2020) for new public buildings (over 1.000 m2, over 500 m2 in 2025)

) Points for each BEMS item

Points
ltems

installation confirmation |Extension of validity period

1 Data collection and display 10 5

2 information surveillance 15 5

3 data lookup 5 5

4 Energy consumption analysis 15 5

5 Facility performance and efficiency analysis 15 5

6 Provides indoor and outdoor environmental information 10 5

7 Energy consumption forecast 10 5

8 Energy cost inquiry and analysis 10 5

9 Control system interface 10 5

10 Operational goals and promotion system 10

11 operating organization 10

12 Operational performance evaluation and improvement 15

—13 Instrument management 10

14 data management - 10
- 15 (Additional points) Energy saving performance - 5 %
/ B Total 100 105 EAKPE

ZeroEN



Il. Korean Policies and BEMS

6 BEMS Example

l Govemment Support

1. Support the limit of KRW 150 million (US $ 0.1M) in government subsidy per participating building
2. Submission of annual performance utilization report (Every year)

) Major functions of BEMS
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1. Renewable Production
2. Energy Consumption
3. Energy Independence Rate

Energy Use
(lighting, Cooling, Heating etc)

1. Energy Alarm
2. Energy Savings
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Il. Korean Policies and BEMS

1 World First BEMS Standards

l BEMS Standards Developments

1. (2014.8) KS F BEMS 1800-1 (Part 1) Publish
2. (2021) KS F BEMS 1800-2 (Part 2) Publish

) (MOLIT, KEA) BEMS Standardization (2012~)

BEMS Part
Functions ¢

data

processing
results are

defined.
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BEMS Part 2
Selection of
Control
Points, Data
Managemen
and Energy
Savings
Calculation
are defined.

(Effectiveness)

The criteria and method* for energy saving

calculations are standardized
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' conditions and
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overall energy
savings after
BEMS
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Il. Korean Policies and BEMS

8 Incentive of EMS

l Legal Basis

Enforcement Rules of the Energy Use Rationalization Act (Revised in 2015)
Partial revision of the Enforcement Rules of the Restriction of Special Taxation Act (Amended in 2015)

| Overview of National Law related

Enforcement Rules of the Energy Use Rationalization Act Act Detail

Article 28-2 (Support of Energy Management System) Article 29 (Exemption from Energy Audit)
@® The Minister of Trade, Industry and Energy shall recommend the

. . . 5. With respect to the management and control system for the supply or use of
introduction of a company-wide energy management system for energy . p ;

o ) ) energy (hereinafter referred to as "energy management system"), an energy
efficiency improvement to energy users or energy suppliers, and may management system that meets the requirements set by the Minister of Trade,
provide necessary support to those who introduce it. Industry and Energy has been established and energy is efficiently used. person
notified by the deputy minister

Enforcement Rules of the Energy Use Rationalization Act

Article 25-2 (Tax Credit for Investment in Energy Saving Facilities)

® Where a Korean invests in energy-saving facilities prescribed by Presidential Decree (excluding used goods and investment under lease prescribed by
Presidential Decree), 3/100 of the investment amount (5/100 in the case of a medium-sized company prescribed by Presidential Decree; In the case of SMEs, an
amount eguivalent to 10/100)-is deducted from income tax (applicable only to income tax on business income) or corporate tax.

/7;];% — \ EAKPF ADB
ZerOEN ™~ Republic of Korea




Il. Korean Policies and BEMS

9 Zero Energy Building Certification

l 2021.06 Present
(Total) 1,064 Buildings Certified; Residential 24, Non-residential 1,040

L ]

Pilot Proi

cts for Each Building Type ]

Less than 7 stories 8 stories and more For multi-purpose district units,
Designated 24building \ Designated 2 building "N Zero Energy Town
« KCC, Jin-Chun city / « Song-Do City Public Apt (866) / 2016 Designated 2 town

' | 2018~2021 Zero Energy City

* Happy City 1-1 * Jang Wee District 4 (2,840)

ZeroEN T~



Il. Korean Policies and BEMS

10 (BEMS Related) Green Building Certification

Hl Minimize energy usage from building’s design and construction stage
In 2013, GREEN BUILDINGS CONSTRUCTION SUPPORT ACT, New Net Zero Framework might be enacted in 2021

Building Sustainability assessment measuring environmental impact during building construction process
Focus on reducing energy, resources and pollutants

* Applicants: Building owner, Architect, Builder

* Applied buildings: all new buildings, existing buildings(Public sector required/ Private sector recommended)

| Certification Status (Total about 15,179)

Criteria : 1. land use and transportation, 2. energy, 3. environmental pollution, 4. materials 4
& resources, 5. water cycle management, 6. ecological environment, 7. indoor environment. | V

| Extend certification for existing buildings (G-SEED 2021) i
: Introduced LCA, Emphasize GHG emission reduction s LR RN

: Add new categories and set new standard

/.ﬁ UrTent : 10 building types, individual standards(346 items)

(FHH=A

ZeroeEN
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l1l. Future Plans

1 Zero Energy Buildings Alliance

B Participating around 50 experts from Corporates, Universities, Institutes

Chairman / Vice (Private)

Secretary/Operator
W.G. 0 0 e ergy & Renewable quipme PO ance
( | Passive Tech Development of Highly Building BESM Building Efficiency Policy
Efficient System o _ _
- Tech Roadmap  Heat, A/C, boiler, Lighting and - Efficiency management Zero Energy financial
Passive building Envelop Ventilation Creation of new market Product
Contents -
Deployment of building . .
- Design and construction renewable energy - Integrated management - Economic analysis
Technology . Solar Energy, Solar Heat, System through IT Tech.
\ / Geothermal and others

= Innovative Zero Energy industry cooperation
= Commercialization of Zero Energy technologies, finance and policy solutions

~

: »
Z/_W?“\ma ™ EAKPF 1%
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l1l. Future Plans

2 2050 Net Zero Future

B Contribution to GHG reduction, Net Zero Future of Korea is introduced

Towards net zero carbon, Design (Long Life/ZEB) — Maintenance (Green Remodeling/BEMS) — Demolition (\Waste Recycling)

Hjo| 20| __,.-'*"

2050 +RBOIQURMOIZYIRE) T EfOIy

= SAERYR

SolarWind ~ Hydrogen Bio Czﬁ?elnt Chemical ‘.E_I'_"'lnlz;aul AR DT}
L O|2H4t BHOIL{FIER| A A(FEMS)
Rl Industry Transportation Building "
Process ccus Efficiency Efficiency o
Tech I8P
Paigtia
Digitalization / M M2THE

\RK« DRl L )
Figure Source : Net Zero Strategy (2021, Ministry) ADB
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Thanks for your attention!

Ask any inquiries to Ju-Myon Park
jumyonpark@zeroen.co.kr
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