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Energy Efficiency Training Week: Municipal and Utility Services &

Where to start: Energy use in municipalities

Where to start: Energy efficiency potential in municipalities

Toolkit: Energy-efficient municipal planning

Toolkit: Energy-efficient technologies

Where do | get help? [EA’s Technology Collaboration Programmes

What are the steps: Implementing energy efficiency programmes — target setting
What are the steps : Implementing energy efficiency programmes — implementation
What are the steps: Enabling public energy efficiency investment

What are the steps: Enabling private energy efficiency investment

Special session: Multiple benefits of energy efficiency for municipalities

Did it work: Evaluation and energy efficiency indicators

Special session: International and regional initiatives that can help

Energy Efficiency Quiz: Understanding energy efficiency in municipal and utility services
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Energy Efficiency Training Week: Municipal and Utility Services

Trainer(s): John Dulac

Purpose: To teach the fundamentals and potentials of energy
efficiency in different municipal services and areas of municipal
jurisdiction.

Scenario: Your municipality has set a target to cut emissions and
lower energy spending by 2030.

Question: How can energy efficiency reach these goals?



Energy Efficiency Training Week: Municipal and Utility Services

Concept of energy efficiency potential

What is the potential of energy efficiency in municipal services?
Public buildings
Transport
Utilities
Waste

How do | calculate potential?

© OECD/IEA 2018



1. Concept of energy efficiency
potential



1. Concept of energy efficiency potential

analysing the total energy efficiency potential
without any economic or market constraints (e.g. analysing the energy
savings potential if all buildings used best available technology)

analysing the energy efficiency potential assuming
economic constraints for cost effectiveness (e.g. analysing the energy
savings potential if buildings used the most-efficient cost-effective
technology)

analysing the energy efficiency potential assuming
market constraints in implementing energy efficiency (e.g. analysing the
energy savings potential using an adoption curve to estimate typical
market implementation given the available policies and technologies)

© OECD/IEA 2018



2. What is the potential of energy
efficiency in municipal services?
A. Public buildings

Public administration buildings, schools, hospitals, libraries,
museums, social housing
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2. What is the potential of energy efficiency in municipal services? =

A. Public buildings: India’s Energy Conservation Building Code (ECBC)

5-YEAR ENERGY SAVINGS POTENTIAL DUE TO ECBC (JAIPUR)
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Enforcement of existing codes can give high energy savings, both in relative and absolute terms

Source https://doi.org/10.1016/j.enbuild.2012.11.015 ; https://www.wri.org/blog/2017/11/indias-move-make-buildings-efficient © OECD/IEA 2018



2. What is the potential of energy
efficiency in municipal services?

B. Transport



2. What is the potential of energy efficiency in municipal services? =

B. Transport

» Potential of obtaining lower emissions and energy use based on planning
design, influencing transport
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East York - 1.31 1CO2e/cap (residential only) Etobicoke - 6.62 tCO2e/cap (residential only) Whitby 13.02 tCO2e/cap (residential only)

Suburbs with large, low-

High-density apartment High-density single family density single family
complexes within walking homes close to the city homes that are distant
distance to a shopping center and accessible by from commercial activity
center and public transit: public transit: and public transit:
1,31 tCO2el/capita 6,62 tCO2e/capita 13,02 tCO2e/capita

Carbon footprints (residential emissions) in different neighbourhoods in Toronto, Canada © OECD/IEA 2018



What is the potential of energy efficiency in municipal services? &

B. Transport

» Land use planning example in Curitiba
High Density

(Traffic fiow. 60 kmh)

7

Trinary Road System

Source IPPUC (2009a) and Hattori (2004) © OECD/IEA 2018
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2. What is the potential of energy efficiency in municipal services? =

B. Transport

Some tfransport policies
which have high
potentials to increase
efficiency at low cost
are handled by
municipalities

Source GlIZ Sustainable Urban Transport hitp://www?2.giz.de /wbf/41Dx9%kwé3ama/SUT_module5h.pdf

Direct Increase in Efficiency

High

Medium

Low

Extension of the public
transport network
Pedestrian and bicycle
friendly infrastructure

@ High quality public
transport network

® Complete cycling
network

® Cycling highways
and green wave

Densified city structure
® Parking and road
pricing

® Plate restrictions

® Intelligent traffic
management

@ Job tickets / rideshare
matching

@ Public procurement of
energy-efficient vehicles

@ Shared bicycle
services
@ Car sharing

Transit oriented
development
Mixed land use

@ Eco-driving for public
transport operators and
municipal employees

@ Bus priority

@ Transportation access
guide

@ Teleworking
Car-free days

v

High costs

Basic package

Medium costs

Costs

® Advanced package

v

Low costs

@ Complementary package
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http://www2.giz.de/wbf/4tDx9kw63gma/SUT_module5h.pdf

2. What is the potential of energy
efficiency in municipal services?

C. Utilities

Lighting, water supply and sewage, energy



2. What is the potential of energy efficiency in municipal services? =

C. Utilities: Lighting

« Potential in India to save on street lighting by 2020 using the current generation and next generation LED lamps
in replacing the existing lamp technologies.
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Source https://ies.Ibl.gov/sites/all/files/lbnl657ée.pdf © OECD/IEA 2018



2. What is the potential of energy efficiency in municipal services? =

C. Utilities: Water supply — energy savings from motors
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Savings based on the sizes of the motors and hours of operation could go up to 1 500 GWhr/yr.

Source https://betterbuildingssolutioncenter.energy.gov © OECD/IEA 2018



https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Primer on energy efficiency in water and wastewater plants_0.pdf

2. What is the potential of energy efficiency in municipal services? (oo 4

C. Utilities: Water supply - energy and cost savings from leakage

India
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Cost of water delivery
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Leakages increase operation costs due to excess pumping energy use.
In bigger networks in metro cities, the leakages are often larger.

Source Mainstreaming Energy Efficiency in Urban Water and Waste Water, Centre for Science and Environment India 2017, Excreta Matters 2012 CSEI © OECD/IEA 2018



http://cdn.cseindia.org/attachments/0.73120800_1505297784_Policy-Paper-Mainstreaming-Energy-Efficiency-in-Urban-Water.pdf
http://www.worldcat.org/title/excreta-matters-state-of-indias-environment-a-citizens-report-7/oclc/777935701

2. What is the potential of energy efficiency in municipal services? =

C. Utilities: Sewage - efficiency

Sewage treatment: Fluctuations in biological load can change over a 24-hr period, hence aeration
could be adjusted if it were automatic.

A Constant
<« Aeration
Rate
demond\\\
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Manual or poor control can cause excess energy use by as much as 50-65%.

Source https://betterbuild © OECD/IEA 2018



https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Primer on energy efficiency in water and wastewater plants_0.pdf

2. What is the potential of energy efficiency in municipal services? ‘=

C. Utilities: Sewage - efficiency and then energy recovery
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Maximising efficiency in sewage treatment leads to 10% reduction in electricity use by 2030 (IEA SDS).

Source World Energy Outlook 2018 © OECD/IEA 2018



2. What is the potential of energy efficiency in municipal services?

C. Utilities: Sewage - efficiency and then energy recovery

TWh
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But ramping up energy recovery helps achieve SDG 6.2 (sanitation for all)

Source World Energy Outlook 2018

and SDG 6.3 (halving the percentage of untreated water) by 2030.

ENERGY IS UM
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2. What is the potential of energy efficiency in municipal services? (oo 4

C. Utilities: Sewage - current status of India

m Un-treated
E Treated

Sewage generation in India in 2016 averaged at 61 754 million liters per day,
63% of which are untreated.

Source CPCB Bulletin Volume 1, 2016 © OECD/IEA 2018



2. What is the potential of energy efficiency in municipal services? =

D. Utilities: Energy

 In Paris, district cooling led to:
- 35% lower electricity consumption
- 50% reduction in CO2 emissions

CLIMESPACE —

CNGie

Source https://www.climespace.fr/en/district-cooling

» In Indig, a reduction from 240 MW
to 135 MW (44% lower) in
electricity consumption is
expected from the GIFT City

i
.

Source https://www.rehva.eu/fileadmin/REHVA Journal/REHVA Journal 2018/RJ1/RJ.39-45/39-
45 RI1RN1 nAf

e
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https://www.climespace.fr/en/district-cooling/
https://www.rehva.eu/fileadmin/REHVA_Journal/REHVA_Journal_2018/RJ1/RJ.39-45/39-45_RJ1801.pdf

2. What is the potential of energy
efficiency in municipal services?

D. Waste



2. What is the potential of energy efficiency in municipal services? =

D. Waste

« Sample of solid waste energy recovery
potential by combustion in Andhra
Pradesh

- 210 MT of MSW transported per day B
- Energy recovery potential of 260 000 kWh
- Power generation potential of 10.8 MW

= Food waste = Paper

= Plastics, packaging = Yard trimmings
m Textiles = Coconut

= Coconut shells m Dust & mud

= Diapers = Glass

= Metals

Source https://www.tsijournals.com/articles/calcuation-of-energy-recovery-potential-and-power-genaration-potential-from-municipal-solid-waste-of-kurnool-city-andhra.pdf © OECD/IEA 2018



https://www.tsijournals.com/articles/calcuation-of-energy-recovery-potential-and-power-genaration-potential-from-municipal-solid-waste-of-kurnool-city-andhra.pdf

2. What is the potential of energy efficiency in municipal services? « &

D. Waste
Value of BIG SHIT SPELLS BIG MONEY
I | |

recovered Estimate of Estimate of Estimated Estimated Estimated Diesel equivalent Total diesel
ener from animal and human solid annual human biogas from potential biogas (800 cubicmetreof  consumption

gy poultry viaste waste daily (*) and animal each tonne of from human biogas approximates inIndia (@)
organie ;Ig)s 1.88 1 vzs;lr Zﬁ 57wa35te78 350ksgr;thane) 69
wa STe TU me d mr: tonnes m-1tonnes ;lntonnes cubic metres mn cﬂbk metres mn tonnes mn tonnes
to biogas

Total value of biogas potential from shit
@ Rs.60/litre of diesel

190,617 s

Source: (*) DNA estimates (http.//www.dnalndla.com/money/report-pollcy-
watch-lessons-we-can-leam-from-sweden-In-waste-management-2007453 );

(@) Indlan Petroleum & Natural Gas Statistics - 2013-14, Govt of Indla w Graphic: Nagesh Baitadiya
Note: Does not Include agricultural waste — wasted vegetables, frult, dry leaves, twigs, chaff, straw etc— and food waste; mn=million

Source https://www 5-19-iv- © OECD/IEA 2018



https://www.german-energy-solutions.de/GES/Redaktion/DE/Publikationen/Praesentationen/2015/2015-05-19-iv-indien-03-ind-fv-biogas.pdf?__blob=publicationFile&v=7

3. How do | calculate the potential?

Available tools for calculating potential



3. How do | calculate potential? ied

Sector-specific tools

EnergyPlus (Buildings) FEPIT (Fuel Economy Policies
Implementation Tool)

£ Fepim

EnergyPIus PROJECTION INPUT
EnergyPlus is DOE's whole-building energy simulation engine. Projection year Projection yearis the furure horizon year

for which the forecasts is requested.
Input check:  Input DK

Whole-building Energy Simulation | HVAC System Selection and Sizing | Code Compliance
Last Software Update: 30 September 2015 | Last Entry Update: 12 December 2015 USER INPUT FOR POLICY SCENARIOS

Ratings *Qﬁ*ﬁ | Reviews 0 | Add to compare Measure 1 Measure activation

Average fuel economy target c]

Target options
I GFEI élobal taréet fuel economy
‘user defined’ selection is made, please specify

Hierama i FETER: -2.4%  the value of the average globalimprovement rate
with the shider below

Select one of the target options. In case the

“User defined target” option: 55
average global improvement rate <€ > vearly 4 average improvement rate
Input check:  Value not in use

[GFENEA, 2014).

The table reparts the |atest global fuel econamy
trends, for OECD and non-0ECD countries, in
comparizan with the GFEl target at 2030,

https://www.iea.org/etp/etpomodel/buildings https://www.iea.org/topics/transport/gfei, © OECD/IEA 2018



https://www.iea.org/etp/etpmodel/buildings/
https://www.iea.org/topics/transport/gfei/

3. How do | calculate potential?

Sector-specific tools
» EDGE (Buildings)

o Excellence In Design

< For Greater Efficiencies IFc
Egige ©
[ Homes = W Hospitality W Retal W |

nergy Use [ 413,048|kWh/Manth Operational COz Savings C02/Year
se [ 35,01|m*/Month Embodied Energy Savings [ 0.00|M1/m?

BT veson 215
m Energy: 0.00% Water: 0.00% Materials: 0.00%

Project Details

International
Finance Corporation
womo sanKoRour

Creating Markets, Creating Opportunities

Project Name™

Nurber of Distinct Buildings™

Number of EDGE Subproject(s) associated
Total Project Floor Area

=]

m=
Project Owner Name™
Project Owner Email™
Project Owner Phone™ eg 0001
Upload project-level documents.
Download project audit documents.

Subproject Details
Subproject Name*
Property Name™
Subproject Multiplier for the Project® 1

Certification Stage™ |Select Stage M
Status
Auditor
Certifier

https://app.edgebuildings.com/#/

Area Details

Bedroom

Kitchen

Living/Dining

Bathroom

Utility, Balcony, Service Shaft™*
Gross Internal Area

External Wall Length m/Unit
Roof Area/Unit

Window to Floor Ratio

Common Area/Unit

Default User Entry

20
8
32
(-]

17

19.8%
20

13.60

m2
m2
m2
m2
m2
m2
m

m2

m2

© OECD/IEA 2018
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°
Muilti-sector tools
Municipal Buildings and Public Lighting Data
This section asks for information on energy consumption by municipal buildings, streetlights, traffic lights and other types of p . EQMV\p
Baseline Year. This will be used to model energy use and emissions in this sector. |_| Step 2 of 12. Peeert_y_Benchmark\_ng _ ) o — el
Choose comparable Cities to your City to estimate the energy saving potential in each Sector @ﬂﬁ WORLD BANK.
Total Floor Area Value Units Explanation (=Y
s i Chackbaes hava by WP 2l
- i can be inchaded in the caculation. if a ciy is e
Office Square Weters (o) | 5% @stmats e tota floorspace (m2) for municipal | [ Smmmmnar]
uildings
Selected_[city Ve
" e e w—onercry —— iy B L —
Shangh sare
o s s PR sping Primary Energy Consumption per GDP [MJ/$GDP]
Municipal Building Energy Value Units Explanation S ==
Consumption by Fuel Type uroan s
Electricity WMWh Please estimate the amount of annual energy consumed i ::; . -
Matural Gas Gl within municipal (i.e. city-owned) buildings for the O o Conmy s o 55
&l Baseling year. If other types of energy are consumed :’;’"::Iﬂ :"
Lirer please write in the appropriate fuel type in the left : P e
Other GJ celumn and provide the value of energy consumption in 2
Other Gl the appropriate cell. T
J 28
Streetlight Data Value Units Explanation - — .
Please state how much energy is consumed by all [] osmcrhesmie - i
" - . streetlights in the Baseline Year. Please select units. If —_— -
Total Strestiight Electricty Consumption M alternative units are used, please state in the column to T I
the right. T
FIEHSY BIALE, U aVET I QY 10W TN U0 Sacr Uay [hlew vork Lz
your streetlights run for. The number of hours that
Average Hours of Streetlight Operation Average hoursiday streetlights are operated for each day will naturally
per Day change throughout the year and from season to
season; please provide an annual average for the
Please state how much energy is consumed by all
Total Traffic Light Electricity WWh traffic lights in the Baseline Year. Please select units. If

Consumption

alternative units are used, please state in the column to
the right.

http://documents.worldbank.org/curated/en/741001474488062518/Data-template

Source hifps:

www.esmap.org/node /235

© OECD/IEA 2018


https://www.esmap.org/node/235

3. How do | calculate potential?

More advanced tools

SynCity

4 sub-systems

Layout Model

Agent-based Micro-
simulation Model of
Urban Activities
(AMMUA)

Resource-Technology
Network (RTN) Model

Service Networks
Design Model

KX T 77
...b.ﬂ" 43‘,’!""4’.__..

— AMMUA,
T 7/‘&;5&;3}5 -

Source: https://www.imperial.ac.uk/media/imperial-college/research-cenftres-and-groups/centre-for-transport-studies/seminars/2010/Modelling-Urban-Energy-Systems-An-Update.pdf

ENERGY IS UM
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Activity

Back-of-envelop calculations of efficiency potential

© OECD/IEA 2017



Activity

Back-of-envelope calculations: Lighting

LIGHTING SYSTEM
No. of lights: 30 posts, covering 10 m? each
Total required lighting output: 60 lumens / m?
Operating hours: 12 hrs per day for 365 days (4380 hrs)

total lighting output X operating hours
lamp luminous ef ficacy

Lighting E =

LAMP
Current technology: high pressure mercury vapour, 50 lumens / W

Best available technology: LED, 130 lumens / W

How much energy saving in kWhr can you get
in a year if you switched to LED?

ENERGY IS UM
iea
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Activity &

Back-of-envelope calculations: Water

PUMPING SYSTEM
No. of pumps: 4 pumps @ 400 kPa differential pressure (dP), 0.01 m3/s each
Volumetric efficiency: 90% (inherent in pump design)
Operating hours: 24 hrs per day for 360 days (8640 hrs)

no.of pumps XdP Xflow Xoperating hours
vol ef f Xmotor ef f

Pump E =

MOTOR
Current technology: efficiency 80% @ 40m3/hr
Best available technology: efficiency 90% @ 40m3/hr

How much energy saving in MWhr can you get
in a year if you switched to the best available technology?

© OECD/IEA 2018
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