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Background




Milestone

2016 2018

16t APEC Energy e EGEDA conducted study
Statistics Workshop, issue on district cooling
on the increasing use of
district cooling

2022

e TT-SIEC was formed by UN
Statistical Commission (UNSC)
to discuss new energy products
and technologies
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2018

e EGEDA revised annual
energy questionnaire
(2016 data)

2019~

e EGEDA continues its position to
consider cooling as an energy
product

e Newsletter for UN, presentation at
international events




EGEDA's initial position on cooling

Q District cooling and district heating production and delivery of

service are similar T
: Legend
: Hot Water
= Energy is also used to generate chilled water and heat |~ Untilzed Energy
production for district heating is considered a transformation

process

O Building efficiencies are measured by energy use intensity (EUI) in

KWh/m?2 -
Fact
» Excluding chilled water will result in lower (EUI) and River i—:c’?ry
understate the actual energy consumption of the building B ,nc——/&ratﬁon
an
O There is huge potential for the use of free cooling in the = 7
production of chilled water / 1 EER!
G'_J . i |
» |f district cooling is considered an energy product, the use of 7 ogenerationy, & a9
free cooling can be considered renewable energy (RE) use, ? /
increasing the share of RE in the energy mix swwayﬂ U:It )
. . . . ubstation
» This would also encourage many economies/countries to use SNASENDINIC H80
: i o
ree cooling resulting in a lower carbon energy supply Source: (JSHBA, n.d.)
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District cooling data collection efforts




What data should be collected?

Plant name

Plant name
Capacity GJ
Fuel Inputs GJ
Coal GJ
Natural gas G)
Fuel Qil GJ
Diesel G)
Other oil products GJ
Biomass GJ
Municipal solid waste G)
Electricity GJ
Others G)
Chilled water ouput GJ
Chilled water sales GJ
Industrial G)
Iron and steel GJ
Chemical (incl. petrochemical) GJ
Non-ferrous metals Gl
Non-metallic minerals GJ
Transport equipments GJ
Machinery GJ
Mining and quarrying GJ
Food, beverages and tobacco GJ
Pulp, paper and printing GJ
Wood and wood products G)
Construction GJ
Textile and leather GJ
Not elsewhere specified GJ
Commercial/Public service GJ
Residential GJ

Electricity generation capacity MW
Chilled water production capacity GJ
Fuel Inputs GJ
Coal GJ
Natural gas GJ
Fuel Oil GJ
Diesel GJ
Other oil products GJ
Biomass GJ
Municipal solid waste GJ
Waste heat GJ
Electricity from the grid GJ
Chilled water ouput GJ
Electricity output GJ
Electricity used in chillers GJ
Other own-use of electricity GJ
Electricity sold GJ
Chilled water sales GJ
Industrial GJ
Iron and steel GJ
Chemical (incl. petrochemical) GJ
Non-ferrous metals GJ
Non-metallic minerals GJ
Transport equipments GJ
Machinery GJ
Mining and quarrying GJ
Food, beverages and tobacco GJ
Pulp, paper and printing GJ
Wood and wood products GJ
Construction GJ
Textile and leather GJ
Not elsewhere specified GJ
Commercial/Public service GJ
Residential GJ

= We only need the energy inputs, chilled water output and sold.

4‘% APERC = |n the case of thermal energy storage, energy input and output are both electricity.




Questionnaire revision

Table 1c Chilled water production, for 2016 data collection

Chilled water® production (Table 1c)

Unit:  select nnit
Thermal Other renewable energy
) . Ceo- Tide, 3
Coal 0il Gas Hydro | Nuclear thermal | Solar | wave, | Wind | Biomass | Wastes' | Biogas® e
ocean
A B C D E F [ H I J k L M N
IIr:f'i.[:tin Activity Producers
Gross chilled water productiof 1 ] 0 0 0 0 0 0
District cooling plants 2 il
Cooling and power plants 3 il
Own Use by Plant 4 0 0 0 0 0 0 i
District cooling plants 3 ol
Cooling and powerplants | 6 ol
Net chilled water production | 7 ] ] ] 0 il
District cooling plants B ] 0 0 0 o
Cooling and power plants 9 0 0 0 0 i
Autoproducers

Chilled water sold 16 a 0 0 0 0
District cooling plants 17 f
Cooling and power plants | 18 0

%%ﬂ@E@ﬂ



Transformation in Coal, Oil, Gas and NRE

APEC-ASEAN joint format for annual energy data
Transformation and energy sector (Table 2)1

Primary fuels
Other Sub-
Coking coal | Anthracite | bituminons | bituminous Lig
coal Cuoal
1000 metric | 1000 metric | 1000 metric | 1000 mernic | 1008
fons fons tons tons to
A B C D ]
TOTAL TRANSFORMATION SECTOR 1 0 0 0 0
Patent fuel plants 2
Coke ovens 3
Gas works plants 4
Natural gas blending plants’ 5
Blast fumaces 6
BEB/FB plants 7
Mam activity producer 2 1] 1] 0 0
Electricity plants 9
o g 0
TICATpiants T ~\
{ _District Cooling Plants 12 F A d I f | d
Antoproducers 13 o o 0 ] or utopro cers, only tuel use
Electricity plants 14 .
CTIP plants 13 for heat/chilled water sold to be
Heat plants 16 d
District Cooling Plants 17
Petrochemical industry 18 re po rte
Petroleum refinenes 19
Gas-to-liquid plants 20
quefacton plants {ceal to oil) 21
TOTAL ENERGY SECTOR ) 0 0 0 0
Coal munes 23
(hl and gas extraction 24
Patent fuel plants 235
Coke ovens 26
Gas works plants 27
Natural gas blending plants 28
Blast fiomaces 20
BEB/FB plants 30
Petroleum refinenies 31
Tlardrinites FIID and hast mlants 5]

p APERC
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District cooling study




Initial findings

45‘ources SAUS: (lcu, 2012)

p o

Cooling capacity

Floor area

Installa

Regulated
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How district cooling works?

a DISTRIBUTION NETWORK ' n

Fuels are burned to generate cooling;

Chilled water is generated at the district
cooling plant;

How district cooling works

COOLING SOURCES DISTRICT COOLING UTILITY Underground, insulated pipes :

Free cooling from e.g. sea, Combines cooling sources and carry the chilled water. : DELIVERY I

lake, river or ground water produces chilled water. ' District energy substations

etc. or renewables from eg. deliver the chi1|gd Water to

waste heat. COLDTOWER a network of buildings. C hilled water is store d:
Stores cooling to balance ’
peakdemand. | (=]

‘/f'

Il

@

Chilled water is distributed through
underground pipes
/

Sources: Eurocheat&Power, Cool Alliance (Logstor and Danfoss), Climespace

]
A
7-10°C I ' APPLICATION
» b b Commercial, retail
17.20°C and residential.

Cool water is delivered to customers

4p APERC 12



Four generations of district cooling

¢ Heat pump-based systems,

* not only possible to ¢ Stores the partial capacity e Integration of DC network cooling is a waste product,
measure the actual of the building cooling load (ground source cooling, or and it is obvious to co-
consumption of the whole during off peak hours could also be other sources, ordinate the location of the
building hour by hour, but (night-time) and discharging e.g. fluctuating sources) heat pumps with the cooling

potential and gain income
from sale of cooling capacity
and cooling energy

also to measure the total it on peak hours (day-time); and chilled water tank
consumption to the optimizing the operation of
network the network

= Energy inputs are either gas or electricity
4p APERC 13



Case economy - Malaysia

Pioneer in district

Macro-indictors (2017) cooling in South East
GDP - 848 29 billion USD PPP (constant 2011) | Asia Month Energy Input (KWh) Total Energy | Energy Output |Plant Efficiency
0,
Population - 31.11 million Gas Electricity EIBLEIRND) IR (%)
re—— Apr-16 | 46,008,805 | 2,943,298 48,952,103 32766817 67%
TPES - 94 Mtoe (Gas - 44%) May-16 | 47,757,092 3,127,076 50,884,168 31,717,484 62%
TFC + 60 Mtoe (Transport * 36%)
: Jun-16 | 39363605 | 2,885,152 42248757 20,185,187 69%
Climate 7
SRR o S U R — TIl| Ju-16 | 44988434 | 2385820 | 47374254 | 27,606,714 56%
District Cooling Systems | = 25l | Aug-16 | 46881086 | 2,766,994 49,648,080 30,518,873 61%
.| Year started - 1998 ! 4
| Sep-16 | 42124617 | 3,655.244 45,779,861 29,058,274 63%

BRIEF HISTORY _ o
Energy input ® Gas and electricity

Output e chilled water

Types ® 15t generation and
2"d generation

14
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Photos: Tokyo
business district
(top left); meeting

25

with experts from £ 20
Japan Heat Supply -% .
Business [
Association (bottom E 10
left) and Shinjuku §
district heating and = 5 II I
cooling system of . ..||II||||"|"
Tokyo the largest fEIgRrgsgigszaageagsgszs
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Macro-indicators (2017) Energy (2017 Climate District cooling system 3 ]
" o ] - |
GDP ¢ USD 4 932.5 billion TPES * 432 Mtoe « four distinct seasons but the overall I A < 10 ]
(PF.’P constant 201I1)I ‘ dliEif2 (s e, * District heating and = Tl ] -
| i (Oil » 41%) « Warmer temperature can be cooling (DHC) is the third 5 -t
Population ¢ 126.9 million experienced in Tokyo with an average il |
TFC » 293 Mtoe (IndUStry s temperature of 6°C (42°F) in January, |arge,5t energy Utl_llty' I I I I I I I I I I
30%) average for August 27°C (81°F) , and following the electric and o &
the annual average 16°C (61 °F) gas companies ~ © 0 O NI O 0 O N < O 0O N F ©
~ N IS 00 600 00 0 60 O O &0 O OO O O © O
()] a O O O 0O O O O 0O 0O 0O 0O O O O O
i R I B B B B B B B B B B o A o N S N
M Natural gas ™ Electricity ® Oil Coal M Others*

The district heating and cooling system in Japan was first introduced in 1970 at the site of Osaka EXPO.
Data on district cooling is compiled by the Japan Heat Supply Business Association (JHSBA).

2008
2010
2012
2014

2008 I —

2010
2014

2012
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Global efforts




Background

» The United Nations Statistical Commission (UNSC), at its 53rd session, “requested the Committee of Experts
on International Statistical Classifications to revise the Standard International Energy Product Classification
(SIEC) to improve harmonization between SIEC and CPC.

* InJuly 2022 the task team on the Standard International Energy Products Classification SIEC (TT-SIEC) was
established.

« TT-SIEC is mandated by the UNSC to submit the revised classification to the UNSC at its 55th session in
2025 through the UN Committee of Experts on International Statistical Classifications.

 Members were from various national statistics offices (Australia, Austria, Canada, El Salvador, Ghana, Vienna,
Malaysia, Denmark, Kenya, New Zealand, Netherlands, Kazakhstan, etc), international agencies, IEA, APERC
(APEC), EUROSTAT, IRENA, IAEA, FAO, UNSD.

* Monthly meetings since March 2023.

» More than 20 issues to consider including hydrogen/ammonia (issue #4), oil shale and oil sands (issue #7)
and cooling (issue #10).

W APERC 17



Cooling as statistics

e Methodology for main activity producers vs.
autoproducers; i.e. cover only cold sold and e Cooling for mobile machinery and vehicles, e.g. trains,
represent coldness self-consumed as consumption planes, are excluded.

of energy from which it was produced.

e End-use systems are excluded such as refrigeration,
e Cover only active systems for cooling, including freezing

district heating/cooling systems, regardless of
whether the energy source is “free energy”

e Only stationary cooling and heating systems shall
be counted (mobile machinery and vehicles, e.g.
trains, planes, are excluded.)

® Only heat and cold actually used should be
reported

e Temperature changes of residual heat and cold are
excluded from reporting heat and cold.

4p APERC 18



Sample energy balance table
T vl | seedwmer | Gy | e | co |

Primary production 50 000 1

0 x 100 0 0

14 368 x 342 0 0

Stock changes 0 X X x x
35632 161 -242 0 0

24 021 151 66 0 0

Electricity only 20420 X 0 0 0
CHP 1100 0 0 0 0
CccpP 247 0 33 0 0
CCHP (trigeneration) 2032 0 33 0 0
Heat only 222 X 0 0 0
Cold only 0 151 0 0 0
Electricity only X X 8168 X X
CHP x x 500 500 x
CCP x x 200 x 24
111 x 465 159 19

11 000 10 9 000 1022 180

5000 10 4000 500 123
6000 0 5000 522 57

4# APERC Source :EUROSTAT report to TT-SIEC



<p APERC

Closing thoughts




Closing thoughts: better data = better analysis

« Cooling system is equally important as district heating aspects of the energy systems.

« Treating cooling the same way as heating in energy statistics would provide better
information for analysis of the potential for energy efficiency improvement, increasing
renewable energy share and expanding district cooling supply.

* Needs to understand the system well to separate exclusions.

» Device ways to collect data, need to collaborate with district cooling producers (mostly
private). Make use of any “law” or “regulatory body” .

p APERC 21
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Thank you for your kind attention.

https://aperc.or.jp
https://www.egeda.ewg.apec.org




