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Energy Audit by ECC

» Scheme of Factory Audit

» Contents of Audit

» Audited Factories by Industry

» Audit Results - Energy Saving Rate
» Energy Cost Ratio

» Proposals by the Auditor - 1

» Proposals by the Auditor - 2

» No. of Factories audited

» Basic Scheme of Audit
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Scheme of Factory Audit

for medium sized factories

<Web site, Fax, e-mail)

Application for

. - Pamphlet
audit Acceptance phlet,
Energy management [ of application form
sheet ] application

. Free
of charge
Notification of 1 - Selection of
_ audit - experts
(Founded
Appraisal report by MET!) - Factory hearing,
{Improvement access to documents
measures for energy Audit . ;
conservation) | One day on-site
(Effect) survey

- Forming a view

2




Contents of Audit

» Basic data survey
— Energy management
— Energy consumption

Electric facilities
— Lighting
— Water / waste
— Loading facilities
— Power receiving
stations
— Air compressors

Utilities
— Heat pump system
— Co-generation system
— Air conditioning
— Process facilities
improvement / developement

Heat facilities
— Heat insulation
— Heat emission reduction
— Steam system

— Fuel combustion / waste
gas

— Exhaust heat recovery

4 s

Audit Factories by Industry

Industries Audited

Electric machine

Focds

Chemical

Transport machine

Plastic products

Metallic products

General machine )
Cement/pottery —————
Precision machine ———————
Non—ferrous metal
Waterworks

Textile
Beverage/tobacco
Iron/steel
Rubber/products
Other manufacturing
Pulp/paper
Print/publishing
Cloth/fiber
Wood/products

total 1,340 factories
in 1997 - 2001

50

el

100 150 200 250 300

No. of factories

-3-




Average energy-saving rate by industry

Audit effect (Energy—saving rate: mean value)

Food manufacturing

Apparel manufacturing

Printing & publishing

Waste disposal

Wood product manufacturing

Rubber product manufacturing

Paper & pulp industry

Chemical industry

Textile industry

Fur manufacturing and processing

Petrochemical manufacturing

Water works

z 1 5 8

Energy—saving rate (%)

Energy Cost Ratio, audited factories

District heating
Waterworks

Textile |

Cement/potlery |

Gas utility
ron/steel

Qilicoal products
Print/publishing
Non-ferrous metal
Pulp/paper
Cioh/fiber

Metallic products
Plastic products
Foods

Chemical
Rubber/products
Bewerage/tabacco
Non-metallic mining
Transpon machine
Other manulacturing
Electric machine
Precision machine
General machine
Furniture/arnaments
Wood/products

_
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Energy Audit, Proposals - 1

Proposals by the Auditor

Mnagement system

Management on usage

—]

N

Meas urefrecord

Unit consumptions

Managemenﬂ

- {

Facility maintenance

Load leveling

Process improve

ES,276 ProposalsJ

Energy saving mesures

Cooing/chiling operation

Cooling facilities
Auxicialy operation
Freezing facility [

[ 1,402 Proposals]

Ajr compresser operation

—

Pump/an operation

Co-gene introduce

Air-con,
refrigerator

Pump, fan,

1,471 Proposals] &omp co-gene

]

4

6 8

Ratio to whole proposals, %
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Energy Audit, Proposals - 2

Proposals by the Auditor

Combustion control

Heat insulation

Boiler performance

Exhaust gas heat recovery

Steam drain recovery
Steam leak/insulation
Steam usage control
Waste heat/water reduction

Appropriate steam piping

-
Heat exchanger [
ul

Steam demand leveling

Boiler, furnace,
steam, water

1,940 Proposals |

Lighting

Power receiving

Substation

Moter capacity

Electric healing

(=]

Power, motor,

2,164 Proposalsg

lighting, heating

-

2 3

4

5 6 7

Ratio to whole proposals, %

8

8
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Audit Figures

hertay Audid by ECO
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Basic Composition of Audit

Survey of Basic Data
[ Energy Management Situation ]

( Amount of Energy Used 7
(existing data)
ﬁurvey and'_analysism @rvey and analysis % @Jf\ieyéand analysis %

- current status of current status of heat | [~ current status of
electrical facilities ___facilities o utilities
Lighting ] . Heaitnztﬁz%iand ] [ Heat pump systems ]

Water supply and . . :
[ drainage?‘a)c¥lities j LEmlssmn reduction [ Co-generation systerg]

Loads j L Steam systems ] r Air conditioning J
: [Electricity receiving anﬂ [ Furnace combustion ] [

distribution facilities and exhaust gas Facility upgrading and

process improvement J
\L Air compressors y thaust heat recovery]/ K )
iMI 10
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Building Audit

» Building Audit Scheme

» Energy Consumption in Commercial Sector

» Energy Indicators of Public Buildings

» Energy Consumption in Commercial Buildings5
» Energy Intensity by Building Use 6
» Consumption Share by Building Use

» Proposals to Improve Energy Efficiency

» Proposals to Heating, Ventilation, Air-conditioning
» Proposals to Lighting, Electricity, Elevator

» Example 1 - Air Conditioning 1

» Example 2 - Air Conditioning 2

» Example 3 - Ventilation

» Example 4 - Lighting

| 160 1IN
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Building Audit Scheme
(Free Charge Audit by ECCJ)

@ System Flow

[ Building ]
Application for audit Filling In pre-

questionnaire

Voluntary
effort for

Prepara Report
epara- of audit Improve-
Application d tion Audit | result ment
T (PDCA)
Pre- f A
questionnaire Notification T Collected data
Application form Filled-in Dispatch of

queg“on_ Auditors Report
l naire

ECCJ Pre-analysis of
data and
- arrangement
Acceptance of auditors'
schedule

Data analysis

s 2na drawing up

of report




Energy Consumption in the
Commercial Sector by Business Type
(1999)

[J Oftice & Buildings

[ Department stores &
Supermarkets

{1 Wholesales & Retalls

[] Restaurants

O Schools

O Hotels & Inns

H Hospitals

OTheater & Amusement places

[ Others

Source: Estimated
by EDMC

SURVEY RESULTS

ENERGY INDICATORS OF BUILDINGS
SURVEYED FOR FOUR YEARS SINCE 1997

® Energy Indicators for Various Buildings
Government Offices, Offices, Commercial Buildings, Hotels,
Hospitals, Halls, Schools, Laboratories, and others.
@ Surveyed throughout the Country
80 buildings in 1996
99 buildings in 1997
116 buildings in 1998
112 buildings in 1999
162 buildings in 2000
152 buildings in 2001
Total 721 Buildings

® Surveyed by 200 Inspectors, team (Elec. x 1, Heat x 1)
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SURVEY RESULTS

Energy Intensity by Building Use

.
Government office ]

Office ]

Department store J

Grocery store J

Hotel ]

Hospital ]
Hall ' .

School ]

0 1,000 2,000 3,000 4,000
L Energy intensity {MJ/m"2-year)

S

Energy saving guide-book , ECC 20(@ 5

SURVEY RESULTS

Share of end-use energy consumption in office
(Average of 51 cases of energy audit conducted
during 1997-1999)

Others

Heat Source

Ventilation/
30%

Sanitary, Elevator
| Heat

Lighting/Plug, ansportgfion
Socket 1

36%




Consumption share by building use

Energy by Use in Buildings

O Others

Office | -
: ? i
Governmental Office [~ B

School | 1 I ]
: | O Heat Source
Hall T "N I
; ; | Heat
Hospital T TN l 1 W transportation
glﬂ : 3 i O Hot water
= Hotel | ; ] T ] suoptyisteam
Ko ’ ! f O Lighting/Plug,S
5 Grocery Store [ I _ ) oo
18] ‘= 1 | : m Power
Department Store ‘ B N
|
]
-

0 20 40 60 80 100
Ratio of use

SURVEY RESULTS
PROPOSALS TO IMPROVE ENERGY EFFICIENCY

No. of proposals
® General management;

Energy management system, energy intensity evaluation 481
® Air conditioning units & heat sources;

Optimum operation, periodical measures for efficiency analysis 421
® Water supply & drainage;

Exhaust fan control, water supply, pump control, drainage pump control
50

® Electrical facilities ;

Optimum lighting, power receiving panel control, transformer control
285

@® Electrical load peak shaving;
Peak shaving, introduction of co-generation 47
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SURVEY RESULTS --- Proposals - 1

-

Minimum ventilation on parking floor by CO2 monitor

Proposals by Building Audit - 1

Data recordimanagement

Periodical maintenance ]

Management system —

Unit consumption control

Energy target setting ]

Alr ratie control on combustion

Room temperature/humidity control

Pump power reduction by VWV

Seagonal control on ¢hild water temperature
Heat Insulation on steam valve |

Wind seald sun heat decrease

Fan power reduction by VAV |

Cptimum zoning on alr.conditlon area
Minimum ventilation oh machine room

Opening window & out-side alr utilization

100
No. of proposals

150

) e .
SURVEY RESULTS --- Proposals - 2

Proposals by Building Audit - 2

Flush water saving by sound effect

Flow regulation pisce in valve

Power demand control {auto/manu)

Demand factor control on transformer

Hi-eff lamp / hi-eff fl-lamp

Inverter lighting / stabilizer
Switch-off for unnecessary lightings
PC depowering / monitor power save
Partition of lighting circuit

Lighting control on standard

Heat storage for peak power saving

Combined heat & power system

Solar battery / renewable enargy |

.

|

10 20 30 40 50

No. of proposals

10
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Example - 1: Air Conditioning-1

PFé(/eﬁiiﬁg outdoor air intake at airr conditioner startup_]

ey Fan

Air
conditioner

e

‘] Outdoor
air
-
o

Sgr(stems that regularly
take in outdoor air
increase the load
placed on the heat
source.

?
%J

po
s

Q
=
0
L)
“
&

Dy

"

|

Fan

Air

Heat source < | \ conditioner
Office P
L \/
D4

At startup, stopping A
outdoor air intake
reduces the load placed
on the heat source.

Heat source
NS '
4

Example - 2 : Air Conditioning-2

Changing Indoor temperature setting

@ 22°C indoors

Lowering indoor
heating temperature
setting from 22 to 20°C
can cut heatin

energy by 20%.

20°C indoors

—12-




Example - 3 : Ventilation

[ CO,, Reduction in underground parking garage ventilation system ‘

The ventilation fan
starts and stops
depending on how dirty
the air is, thus
conserving energy.

I4 +

Example - 4 : Lighting

Flicker Control for Lighting Using Daylight Sensor

Sunshine i Artificial lighting means
e nothing if sufficient light
T is gained through
T = windows.
Daylight
| sensor

The daylight sensor
detects brightness and

turns OFF unnecessary
lighting, thus conserving
energy.




v ltems & Numerical Expression
w Air Ratio for Boiler

w Air Ratio for Furnace

v Heat Recovery for Furnace

Guidelines by The Law

o B 1IN

y Waste gas temp. / Boiler, Wall temp. / Furnace 6
v Power Factor 7

v Motor Efficiency 8

Guideline ltems

Items of Standard

® N OO AW N =

Rationalization of combustion of fuels

Rationalization of heating, cooeling, heat transfer
Elimination of heat loss by emission, conduction
Waste heat recovery

Rationalization of heat-to-power conversion
Elimination of electricity loss by resistance
Rationalization of electricity-to-power/heat conversion

Utilization of surplus steam

Numerically Expressed Items among Standard

g g B W N =

Air ratio of boilers

Air ratio of furnaces

Wall surface temperature of furnaces
Exhaust gas temperature of boilers

Waste heat recovery ratio of furnaces

Electric power factor at receiving point: 95% or more

-

NEE
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Guideline --- Combustion / Boiler

Air Ratio Standard for Boilers by the Law

Purpose Load Solid fuel Liquid fuel Gas fuel Blast furnace
ofuse  ratio % Fixed bed Fluid'd bed gas & others
Power utl'y 75-100 ‘ - - 1.05-1.2 1.05-1.1 1.2
Others
{Capacity t/h}
30- 50-100 1.3-145 1.2-1.45 1.1-1.25 1.1-1.2 1.2-1.8
10-30 50-100 1.3-1.45 1.2-1.45 1.15-1.3 1.15-1.3 -
5-10 50-100 - - 1.2-1.3 1.2-1.3 -
-5 50-100 - - 1.2-1.3 1.2-1.3 -
Air Ratio Target for Boilers by the Law
Purpose Load Solid fuel Liquid fuel Gas fuel Blast furnace
of use ratio % Fixed bed Fluid'd bed gas & others
Power utly 75-100 1.05-1.1 1.05-1.1 1.15-1.2
Others
{Capacity t/h)
30- 50-100 1.2-1.3 1.2-1.25 1.05-1.15 1.05-1.15 1.2-1.3
10-30 50-100 1.2-1.3 1.2-1.25 115125 1.15-1.25 -
5-10 50-100 - 1.15-1.3  1.15-1.25 -
-5 50-100 - - 1.15-1.3 1.15-1.25 -

I

Guideline --- Combustion / Furnace

Air Ratio Standard / Target for Furnaces by the Law

Categories

Continuous [

Melting furnace for metal casting 1.25/1.05-1.20

Continuous reheating furnace for steel 120/ 1.05-1.15
Metal heating furnace except
continuous steel reheating 1.25/1.05-1.20

Metal heat treatment furnace 1.20/1.05-1.15

Petroleum heating furnace 1.20/1.05-1.20 !

Heat cracker, reformer 1.20/1.05-1.20

130/1.051.25

Cement kiln
Lime kiln 1.30/1.05-1.25
Dryer ‘

125/1.061.25 I

Type of furnace

Gaseous fuel firing

Batch

1.35/1.05-1.25

1.35/1.05-130

1.25/1.05-1.25

1351105135 ;

1.45/1.05-1.45

Continuous

1.30/1.05-1.25
1.25671.05-1.20

1.25/1.05-1.20

1.25/ 17.05—1 20
125/1.05-1.25
: 1.25/1.05-125
1.30/1.05-1.25
1.30/1.05-125

1.30/1.05-1.30

Liquid fuel foring

Remarks

| Batch

1.40/1.06-1.30

1.35/1.05-130

1.30/1.05-1.30

1

Liquidat for pulvirized coal
; 1.35/1.05-1.35 Liquidal for pulvirized coal

1.50/1.05-1.50 Only far burner

4
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Guideline --- Heat Recovery

Waste Heat Recovery Ratio Standard & Target for Furnaces
Exhaust heat recovery ratio

Exhaust gas temperature Capacity
{deq.C) class
500 & under A&B
__500 & over,under600 A &B
600 & over, under 700 A
B
P e e s - e [ p— C
700 & over, under 800 A
B
P —— e _— —_— C
800 & over, under 900 A
B
—— R ——— P __.C .
900 & over, under 1,00( A
B
S
1,000 & over A
B
~C
Notes: ty 0

Standard
(%)
25
25
35
30
25
35
30
40
30

25

45
35
30
45
35
30

A Rating capacity of over 20 Geal/h (84 GJfh)

(Reference for target)

Target Waste gas Preheat air
(%) temperature(C) temperature(C)
35 275 180

35 - 235 230
40 365 305
35 400 270

- 30 435 230
40 420 350
35 460 310

% 505 265
45 435 440
40 480 395

35 525 345
55 385 585
45 485 490
40 536 440
55
45
40

B: Rating capacity of 5 to 20 Geal/h (21 10 84 GJ/h)

C: Rating capacity of 1 to 5 Geal/h (4 to 21 GJ/h)

Guideline --- Waste & Wall Temperature

Standard & Target for Exhaust Gas Temperature of Boilers

Purpose Solid fuel Liquid fuei Gas fuel
ofuse  Fixedbed Fluid'd bed
Power utility
- - - - 145/135  110/110
Others
{Capacity t/h)

30- 200/180 200/170 200/ 160 170/140
10-30 250/180 200/170 200/160 170/140
5-10 - - /300 220/180 200 /160

-5 - - /320 250 /200 220/180

Blast furnace
~ gas & others

2007190

200/190

Standard / Target for Wall Surface Temperature of Furnace

Furnace temperature
Over1.300
1.100 over & under1,300
900 over & under 1,100
tnder 900

" Roof
140/120
125/110
110/100

90/80

Standard / target wall temperature

Side wall Bottom facing air

120/110
110/100
95/90
80/70

180/160
145/135
120/110
100/90

-16-




Guideline --- Power Factor

Equipment for which power factor should be improved

Equipment Capacity (Unit: kW)
Cage-type induction motor 75
Coil-type induction motor 100
Induction furnace 50
Vacuum melting furnace 50
Induction heater 50
Arc furnace —
Flash butt welder (excluding portable type) 10
Arc welder (excluding portable type) 10
Rectifier 10,000

Note: Exclude equipment for which application is difficult in terms of safety
considerations, such as explosion-proof types

i 7

Guideline --- Motor Efficiency

Target efficiency for high-efficiency totally enclosed generators (0.2~37 kW)

Standard value for total load efficiency {Unit: %)
OQutput —
(Unit: KW) 2 poles 4 poles 6 poles
50Hz 60Hz | 50Hz 60Hz | 50Hz 60Hz
0.2 73.8 75.3 726 75.4 — —
0.4 78.0 79.4 77.5 80.0 74.6 78.0
0.75 81.8 82.4 81.4 83.2 80.0 82.0
1.5 84.4 84.8 84.4 85.8 B3.5 85.0
2.2 86.5 86.3 86.6 87.6 85.8 86.8
37 88.0 87.8 88.4 89.2 87.4 88.0
55 89.3 89.0 89.8 90.3 88.8 89.3
7.5 90.4 80.0 90.8 91.0 89.8 903
1 91.2 90.8 9.6 91.8 90.8 91.2
15 91.8 91.5 92.2 92.2 916 9.8
18.5 92.4 82.0 92.6 92.6 922 92.4
22 92.9 92.3 93.0 92.8 92.7 92.8
30 93.3 92.6 93.3 93.0 93.0 93.0
37 93.5 92.8 93.5 93.2 — —

Note: Standard values for total load efficiency are those specified in “2.
Characteristics calculation using circle diagram method” of JIS C4207
(Characteristics calculation methods for three-phase induction
generators).
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Methods for Promoting Energy
Conservation

To institutionally promote energy conservation
in factories and buildings:

e Create an energy conservation organization
e Implement daily energy management

e Specify energy base unit

e Perform base unit analysis

¢ Identify proposals for improving energy consumption 6

&) NN E N [FV I 3]

e Base Unit Plan for Following Quarter 7
e Energy management promotion method - 1 8
e Energy management promotion method - 2 9

Create an Energy
Conservation Organization

e Create an energy conservation committee

e Committee Chairman is head of relevant company
subdivision (plant manager, division manager, etc.)

o Nominate persons in charge of each subdivision within
the company as committee members
- Also ensure participation by indirectly related subdivisions (such
as development, clerical, and purchasing departments)
& Appoint energy specialist as General Secretary (reports
directly to Chairman)

¢ Specify authority of committee

- Responsibilities of each subdivision, system for implementing
energy conservation, medium-term energy conservation targets,
annual plans, summary and evaluation of energy conservation
performance

2
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Implement Daily Energy
Management

e Energy usage plan

- Include targets in base units for each quarter and each process
e Ascertain actual energy usage figures

- Do this for each main process

- Install measuring instruments such as flowmeters
e Analyze discrepancy between plan and actual figures

(base unit analysis)

- Make this the responsibility of direct users

- Identify and analyze problems and improvement measures

- Don’t consider only technical problems

- Reflect results when drawing up usage plan for next quarter

T

Specify Energy Base Unit

e Base unit is (amount of energy used) / (amount of
production)

e Mesh for base unit calculation is set in accordance with
target for entire plant / individual process / person
responsible for usage / etc.

e Amount of energy used (numerator) is:

- Heat and electricity converted to a crude oil basis (expressed
in units of heat from amount of crude oil)

- Classified into fuel, steam, water, pressurized air, electric
power, etc. (in appropriate units for each)

e Amount of production (denominator) is amount of
manufacture, amount of processing, value of items
handled, etc.

- Use an index directly related to amount of energy used
+ Tons / items / m2 / lots / number of users / operation time /

floor area
4
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Perform Base Unit Analysis

o Comparison with other cases
- Same quarter of previous year / Other similar plants / Values in plan /
etc.
« Relationship with amount of production (Use a graph to view)
« Track down and eliminate fixed energy uses unrelated to production
- Do not exclude changes in amount of production and quality
composition as external causes
« Correlation with non-technical causes such as product composition
and number of operational days
. |s energy used even on non-operational days?

- Need to develop energy conservation measures that can also cope
with non-technical causes

o Comparison with theoretical necessary amount
+ Is improvement possible through changes in equipment, processes,
etc.?
- Investigate the requirements leading to the theoretical necessary
amount (What are the purposes? Have requirements been minimized
in terms of temporal and spatial extent, temperature, etc.?)
4 s

|dentify Proposals for Improving
Energy Consumption

e Energy conservation starts from end usage
- First, rationalize end consumption of energy
- Optimize transmission and supply systems
- Conserve energy in systems where demand and purchase
occur
e Technical staff and contractors should take part in
consideration

e Enable response to future changes in load (changes in
- amount of production, days of operation, and quality)

¢ Also consider relationship with preceding and following
processes

e Also consider application (extension) to similar
processes

=-20-—




Base Unit Plan for
Following Quarter

o Incorporate results of energy conservation
improvement when drawing up base unit plan
for next quarter

e Also include changes in production (due to
market trends) and changes in equipment
(stoppages due to repair, etc.) in base unit plan

e Targets in base unit plan should be agreed
between management and operational sides

Energy Management
Promotion Method - 1

1. Leader is President or Plant Manager : Creation of
2. Appointment of subdivision or person in charge of energy energy
conservation and delegation of authority management
. 3. Employee education - organization

4. Improvement activities through participation by all employees
5. Requesting advice from external specialists

1. Clarification of energy conservation policy by plant
operator (targets, attainment schedule, amount of Setting of

investment) energy
2. Creation and implementation ot specific targets and conservation
plans by related subdivisions targets

1. Installation of necessary measuring instruments
{flowmeters, thermometers, pressure gauges,
meters for O, content of exhaust gas, ammeters,

voltmeters, wattmeters, etc.) Ascertain-
2. Quantitative determination of energy flow (origin, ment of

transport, consumption) ?:;:?:
3. Analysis of relationship between operation situation

conditions and amount of energy used

4. Recording, organization, and graphing of
measured values

=21 -




Energy Management
Promotion Method - 2

Energy base units, energy comparison (energy
consumption rate}, etc. Energy base
unit

Amount of energy used, amount of goods produced management

1. Identification of preblems and improvement
measures through participation by all
employees in each subdivision

2. Planning of specific improvements Planning of
{elimination of unsuitable proposals) '"r"f’e’:":’:'

. Run improvements through PDCA (Plan, Do,
Check, Act) management circle

. Ensure that improvement proposals are I Spelciﬂc d
known to all persons concerned ‘ Pl::"': :'g:n"

. Comprehensively manage state of progress tapt'lon of

. After targets are attained, standardize the improve-
waork involved ments

w22 =




Energy Conservation Center

» Case Presentation Activity of ECCJ 2
» Small Group Improvement Approaches 3
» Case Presentation Meetings 4
* Participation on Case Presentation Activity 5
+ Rationalization of Air System 6
* Heat Insulation Improvement 7
» Hybrid Co-generation on Public Bath 8
» Energy Saving Pickup Strategy 9
* Practical Education Course 10
* Electricity Course 11
*» Q/A Consulting Service of ECC 12
* Frequently Asked Questions 13
» Wide Variety of Questions 14
» Number of Questions is Increasing 15
*The Energy Conservation Center --- ECCJ 16
« Activities of Energy Conservation Center 17

» Overseas Activities of Energy Conservation Center 18

Case Presentation Activity of ECCJ

Energy Conservation Improvements by Groups of Plant Operators

v ECCJ invites actual energy conservation cases through activities by
small groups of plant operators and holds presentation meetings.

— ECCJ has held presentation meetings each year since 1975. Participation in
or attendance at the meeting and materials are free of charge.

— Cases with great success are given prizes (66 cases in 2000)

For s — i .
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Small Group Improvement Approaches

v ldentifying and analyzing the current situation
— The same operators form a group.
— Identify the actual energy consumption by group operations.

— Perform measurement by operation condition and draw a graph of the
tendency.

— Operation conditions: Products, processes, etc.
— Fuel, electric power, steam, compressed air, water, nitrogen

v Detecting problems and reviewing improvements

— Discussion by group members
— Improvement planning: Using engineering staff and external information (from
manufacturers, etc.)
— Evaluating improvement proposals: Reliability and operation- and quality-
related performance of technology, cost, and effects
v Implementing improvements

— The internal energy committee adopts and implements (carries out)
improvements.

v Confirming effects, standardizing operations, development of
improvements to other departments

Case Presentation Meetings

v Branch presentation meeting
— A branch presentation meeting is held at eight branches of the Energy
Conservation Center in Japan.

— All entrant groups present their activities, and judges and public audiences sit in
on here meetings.

v Central presentation meeting

— The central presentation meeting is held in each February, the energy
conservation month.

— Each presentation meeting is held for two days at the same location as ENEX
(an exhibition) in Tokyo and Osaka.

— Prize-winning cases (47 cases in 2002) were presented (the Minister of Economy,
Trade and Industry Prize and the Chief of the Agency of Natural Resources and
Energy Prize are given in both locations, and others are given in only one
location).

— The total number of audience was 1,615 (873 in Tokyo, 642 in Osaka).

— Attendance at the meeting and a question-and-answer session is free of charge,

— Besides details of technology, approaches to and ideas for how to push forward
with improvements can be obtained.
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Participation on Case Presentation Activity

e ™
Number of Applications for the Succesfull Case Presentation
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Example 1: Rationalization of Air System

Compressed air savings Car assemble plant, Employee of 6,900
Annual energy consumption Power:436GWh, H.0Oil: 37,000kL, Buthane gas: 13,000ton
Items and effect of measures Power saving
Items Counter measures {mill.yen/year)
(1) AAri'rJ redtjctlon_dun'ngoperatl;)n S Leakage reduction - 40.0
Pressure optimization 20.0
(2) Reduction in non operation period Improvement in air feed start on 4.0
Monday morning
(3) Compresser efficiency improvement  Generating pressure reduction 20
Controlling running units 2.0
(4) Others Air reduction in production process 0.6
Before improvement After iinprovement
Main pipe === Detenoration from Instali 2n clbol'

Connecling pipc

Air header

Measures to deat with the air leak
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Example 2: Heat Insulation Improvement

Steam pipe insulation improvement in power plant
Annual energy & capacity LNG:731,000t, LPG:190,000t 220MW*3unit+560MW*1unit
ltems and effect of measures (Heat emission, No.2 unit)

Pipeline No. of layer Heat emission (on ambient 20°C, kcal/{m*hr)

D-mm*L-meter Thickness Designed Before renewal  After renewal

(1} Main steam Double layer 375 1403 367
480 dia*60 mL 150mm

(2) High temp. reheat Double layer 494 1607 491
682 dia*60 mL 150mm

(3) Low temp. reheat Single layer 318 1015 285
616 dia*60 mL 90mm

(4) Cir.pume downcom Single layer 214 902 205
360 dia*60 mL 90mm

Fuel saving, annual Investment P.B.P

1,590,000 yen 14,800,000 yen 9.3 year

Example 3:
Hybrid Co-generation on Public Bath

Improvement: Co—generation is introduced into a composite facility of large—scale public bath and supermarket
Annual energy consumption: heavy oil 264 ki, LPG 45 t, power consumption 247 MWH

Before improvement: Bath facility and supermarket received power separately. Hot water boiler was installed
in the bath facility.

Improvements:
— Common power reception for supermarket and bath facility

— Diesel engine 170 kW x 2 units. micro gas turbine (MGT) 30 kW x 1 unit, heat from warm water retrieved
for all

— Operation: MGT is operated 24 hours (warm water stored at night), and the diesel is stopped at night
(inexpensive power purchased}

Effects:

- Energy cost reduction (power, fuel, consignment to qualified person) 17,541,000 yen {32.9% reduction)

— Redugction in energy consumption (power + fuel converted to crude oil) 131 ki {13.4 %), overall
efficiency 66%

Diesel
2-170kW
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Example 4: Energy-saving Pick-up Strategy

v Manufactured product: Construction vehicle / industrial diesel / hydraulic systems
v Annual energy consumption: Power 81,817 MWh, fuel {converted to crude oil}): 9,743 kl

v Improvements:
— Enhanced supply of natural lighting for factory work (incorporated into structure retrieval plan)

—~ Improvement in efficiency of in—house co—generation: Heat is retrieved during no heating time for
heat storage, recycling of smokestack heat

- Improvement in air-conditioning efficiency:; Factory's waste water is sprayed over factory roof to
reduce air-cenditioning cost.

—~  Qutput from engine durability test is retrieved as power through a regenerative wattmeter.

v  Effects:29 % reduction in air-conditioning energy, 14 % reduction in power consumed for lighting, 30 %
reduction in fuel for heating / air—conditioning.
Effect in figure: 31,708, 000 yen annually (107,200,000 yen in investment)

: 96 t/h water (equivalent to 2 mm/h precipitation)

Fig-11 Facloﬁ before impm\;cment

Fig-7 Water being sprayed over roof

9
Practice Education Course
This small-group course provides lectures and
practice in measurement and analysis.
— This is a 2-day course (overnight).
— Four classes - introductory, heat, electricity, and idea
development ? are held.
— Each class is provided four times (two days each} a
year.
— Lectures and practice are included.
— In 2001, a total of 15 courses were held with 191
participants.
A total of seven courses were held in local
areas (Nagoya, Osaka).
10
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Practice Education Course -
Electricity Course

Course 1; Power saving and measurement (2 day
— Power conservation for receiving/distribution systems,
— pumps, fans,and compressors
— Meter connection, practice in measurement
— lLoss measurement of distribution lines

Course 2: Power saving for compressors (2 days)

— Types and characteristics of compressors, energy conservatio
technolegy

— Practice in compressor operation and air leakage

Course 3: Power conservation for pumps and fans (2 days)
— Characteristics of pumps and fans, electric power conservation technology
— Measurement and data analysis, development of improvement ideas

Course 4: Power conservation for lighting and
transformers (2 days)

— Characteristics, electric power conservation technology, practice in
measurement

— Characteristics of air conditioning systems, energy conservation cases,
demand management

— Unit requirement management, the Energy Conservation Law, tax
privileges

1

Q/A Consulting Section on Buildings & Factories

The Energy Conservation Center opens a consultation section to
answer questions.

Designated experts answer questions.

The Energy Conservation Center answers questions through experts based on its
accumulated know-how.

Answers are replied in writing within two days in principle.
Anybody can ask questicns {not limited to Energy Conservation Center members).

We accept questions reiating to the following (both industry and
private sector):

— 1. Energy conservation technology
— 2. How to promote energy conservation

— 3. About the medified Energy Conservation Law
E-mail us your guestions at the following address. Our consuitation service is free.
E-mail address: soudan@eccj.or.jp
(If you do not have any E-mail address, send your questions by facsimile at 03-5543-3021 )

hitp:/iwww.eccj.or.jp/factory/ask/index.html
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Frequently Asked Questions

A. Application procedure
B. Preparation of management standards

With launch of investigation of designated
plant

C. Reduction in unit requirement
D. Recording method

Class 2 designated plants are required to
take records.

E. Tenant buildings

F. Commissicn to cutside managers
{management personnel)

Designated plants may not have any
qualified managers or management
personnel.

G. Values in crude oll

Notifications must state values in crude oil.
H. Review of cogeneration
I. Energy saving manager tests and lectures

Interest in qualifications for energy saving
managers is growing with the reinforcement
of laws.

J. Interpretation of other laws

K. Energy conservation aid L. Energy
conservation activities

The Energy Conservation Law requires a 1%
reduction in unit requirement.

M. Comparison of unit requirement values
N. Diagnosis and diagnosis results

The Energy Conservation Center conducts a
variety of energy conservation diagnoses.

O. Energy conservation technology

P. Specified appliances, etc.

Q. Manufacturer information, product evaluation
The energy conservation performance of
products for private use is compared and
evaluated.

R. Air conditioning temperature setting

S. Carbon dioxide emission coefficient
Enterprises may manage the emissions of
carbon dioxide.

T. Energy conservation in private sector and at

households

13
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Number of Questions is Increasing
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The Energy Conservation Center

Annual budget : 9,200 mill yen/2002, Employee : 230, Branch : 8

History of ECC

v 1947
v 1947
v 1951
v 1972
v 1973
v 1978
v 1979
1979
v 1999

Government rule for heat energy control established
--- designated factory, heat manager ,examination

Local Heat-management Associations were established,
independently, throughout Japan.

The government rule was developed into
"Heat Management Law".
Local associations were united into
"Heat Energy Technology Association of Japan".
First oil crisis
The association was reorganized into
"Energy Conservation Center".

Second oil crisis
Law was developed into “Energy Conservation Law”

The Law was reinforced,
2nd category of designated factory

16
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Activities of Energy Conservation Center

-~

(" )
Support from ECC to Factories
Energy audit to factories:
Audit with measurement SMEs, one-day hearing+3days measurement+oneday report,
65 factories in 2000
One-day audit to medium factory  For designated factory of 2nd category (150 factories, 2000).
Building audit One-day, heat and electricity for 150 biuldings (2000).
Survey visit to designated factory:
Energy management standards, for 4200 factories of 1st category (2001-2003).
Support to national examination:
Correspondence course for examinee.
Short term training course for examinee.
Conducting national energy manager examination:
Examination on every summer, one-day.
Training course with final examination, every winter, 7 days.
Presentation rally of small groups successful cases.
Publishing technical books, monthly magazine, software.
Information service via e-mail to ECC supporting members, 1300 addresses.
Q/A survice to membership through e-mail or faximile.
\. J
17
T
Overseas Activities of ECCJ
r—- Thailand ] Energy Thailand E Malaysia% )
cmm Sonservationly it Jorina roll  Argenind )
- Japan _— Hungary meess Burgariabessd
[mnﬂl_AaTl g Iran ; Philippin_il
el semtinars Poland W Korea |.®:
= Fiﬁg’y Thailand e Indonesia o Eqypt —
wwsmn| —iran | Poltey J Malaysia E = India ) Kenya
v China Flag- Romania l . Banglades-
h ) Argentine ,“W._: Sri Lanka _im Turkey
) ' — _F’Mp_m_ Taiwan - Pakisianm
E Korea . Mexico ';I Brazil E
—
India — Tunisia SaudiArabim
—— Kenya E Bahrain [_- Jordan m
[’thfgglsnel - Sri Lanka m Chifi E Cuba
" Korea wa_'"-?f"ﬂ'eyg Turkey Guatemalgz 1 Peru “
m I Mexico I;. VenazuaIE Tanzanim
P Indggsz;al Brazil Vanuatu Czech i
HWQ&Q: | L‘-.f:li-gmaria lI ) kSlovakia E J

-31 -




[ECas )

HFIreX—ILHHITF— Q/A Survice through e-mail

1.eX— LB

FAHEBAFILRD EBYTY, ]
LRIRILE N Technology on Energy Saving
ZHETRIF-DIESL Promotion technique for Energy Saving

T HRTHILF LIPS D EH i
T RMVEe A — ) soudan@ecalor b YTHEY FEL, T1EXIIERT Y. Legal regulation
(ex —)L7F L AESBE T AT, FAXC03-5543-3021~)

2 FAQ{LLFHAHAMD X120 E AFEERELPTY.

A BIEFAS B. BIEIER o. P Freguently Asked Questions:

o e o A emimay | Loo@) spdlication form

B H:: A s bl 2 1 . IR EANe 3R . |

J. EDBOERR K. RIZMESRE L G THE gﬁ ”Versi:t’g ntg’ tcrtﬁf to'oo‘:;';‘r:etion)

M. PO N. jEBfEiSURA R 0. BT FIE Ooezrgy ensity ﬁ_]' ‘ P

P. WA Q. st= 11— 141 MEIEE R, AIEEARINE emission coethaent

5. ZBHLAEBIREIREY T. REFE u. 20tk Operation standard for industry
Governmental subsidies

SR Energy audit

gD — +— TOESMRR CAT RIS 3. SAFORRETL GO TR HO T IBE 4. BB i
BRER T 4L+ - TR A S L R STHLE T, Erergy manager examination
Room temperature setting on air—

3 TR T H0RAE D 1) conditioning

ATHBIARO A — LIT2HAT EBRINEROEX

CEIERDIERN DIROEZS .

EAEE RN ERAHEIFILHF— Plant Survey for designated
QBMEER LSO O MBIRGIFH 4B TREOETII0 factories:

[{BEDE2EE AR BF Scheme

KHIM- 528 LI B RS . .
MBI NIFE N Document preperation before visit

Energy intensity evaluation

PRIZERNSE—HI N F —EINEETH I T, LU+ — L LD TBIMEIMGE boltems on document
AE2 AICEEFERMEBDE T I — - EORMTITH 4 —FRE RV OLEENUmerical standards
FQ&AIL EOV A SLOBHIENZ IR NTL S TEEANERR, LGSV ey work period
LIEX— A8 — > — I B E AN BEDIS, BEOE I D BDNINBI SOV TEYE v wos
- N

OO (ST LT SE Ui O o

RN | <M T SQRAEDT) conditioning

20 24— i) ToUT BERIIER DR

REOER DIRORS .

P ERANSI AL A Plant Survey for designated
T MRS DT - OB HREY WEETABOS T factories:

DA JEEBTHF S chorme

|- B2 5% L TIBOIFES, . L.
(DML, ., Document preperation before visit

Erergy intensity evaluation

SRS — T LA — EEE TMCHUT, UL 2% — LIS ES TAMRhIsE 3, tems on document
Bl SRR ONL T L% — 02— S ORMTI T L 4 B A0 uEENume ical standards
AR, EOL RO LOABISHTAN MR 1L > TR SN MR, BLUHEYES ey work period
bt — JLABI O — - — J BN RIEDY5, MEOSBI DB DINEI TN TEUEE e ey o

HESHEICM T 2QRAED2)

MEDORF — LITDNT BEIRMDIERR
DERE DEEEROICE
ARIFIH— CEETREOETIO
OAT DN -T2 T - SRRORS Hilm i K
2 JEHB 2
LR M{HOE
Energy saving on building
F-x
- OBAOLIB T S LI FEO-NERILTY . |aw & related regulations
bl -1 BT SS HMENUR CREYE. BN, FOM)ORIRTT, Subsidies & insentives
1]
003038 8]
Copynght(C) ECCJ 1936-2003

-32-



(ED ﬂ]‘"""?%[ﬂ,if t/’? 0)

EIRex—ILEBI—F— |

i
!
i
|
1=

SERd e AN CHEDSIZA !

soudan@ecc j.or.jp

L)l—ll)’l‘b)’"f(bﬁ CIROLNIEFax T !
FAX : 03-5543-3021

ML LCSFNH TR (LR <) FIEBIIAL LY, )
WA COZMBLL. SRR CHLD &Y,

CAEIRLF-EERE
CEIRILFE-BN .
C &Eé:{:zﬂﬁa%;a

C IxEHmRY T sy %
BRI ICR T B & =z ol

\ Ml COMEIL. SRR CHDET, 7

EEREE

CHIRNF-HEDE
CHEIRIFBE ...
CHEEIRECHIHIE
C I+EBHRU

WURHEEICETACE
CEl - REDETRIVF
C BIxIL¥—2HIESR

sones i) s,

Ik

% A Taludlip

PAFEE EERER * G R4
* 7T+ I * =30 T ikt * EIRLINNR - AN
* ) T BHAEHA * FUER AT HER it % R SRS R
* 1 L5 * SREREIATE by Tt —
* CO . BHEFI *REICFITDHETFE # T MILERRIR

33—




My, ! CC The Energy Conservation Center

g Trergy Cancorvatior Centor contoutes to re offhic ert une of

Sl

,:‘ energy, oroiection of the Gioba! envrorment ane zJstamabe
develooment,

Result of Energy Conservation and COz Exhaust
gl

Pl
: Energy Conservation Measures in the Future (June 2001
e
Energy Star Program
Voluntary program to promote reduchon in stand-by power of office
equipment
(Overnew, Regstraton procedure, Specifications, and link te US/EPA)
Energy Conservation Performance
2000 Winter, 1399 Winter
Grass-roots Activities of Energy Conservation
Links Ene Con Ambassador,
Energy Conservation of Factory,Building,Office
154932 Successfl Case,
E-mai Energy Conservation Handbook
pr@eciony  DataBook 199%/2000, DataBock 1993
Policy and Law
Fundamental Policies for Ratonal Use of Energy
Law concerning the Rational Use of Energy(Energy Conservation Law)
:L‘m;e Enforcement Ordmance for the Law
Enforcement Regulation for the Law
Evaluation Critena for Specified Equipment
Parhally Amendng for the Law
Critena for rlients for buldings
Critenia for clients for houses
Design and construction gndelines for houses
Publication of heat-insulation performance valuzs
International Cooperation
ECCJ International Chronicle, IEA Workshop

Presentations at Conferences

bt's new

s Releases

panese L age

Result of Energy Conservation and CO2 Exhaust

g
' Energy Conservation Measures in the Future (une 2001

Energy Star Program
Voluntary program to promote reduction in stand-by power of office
equipment

kt's new {Overview, Registration procedure, Specifications, and link to TIS/EP.A)
Energy Conservation Performance

s Releases 2000 Winter, 1999 Winter

Grass-roots Activities of Energy Conservation
Links Ene Con Ambassader,

Energy Conservation of Factory,Building,Office
28549312 Successful Case,
E-mmal Energy Conservation Handhook
pr@ecciorip  DataBook 1999/2000, DataBock 1938

Policy and Law
Fundamental Policies for Ranonal Use of Energy
Law concerming the Rational Use of Energy(Energy Conservation Law)
E:m)m Enforcement Ordmance for the Law
Enfercement Regulation for the Law
Evaluation Cntena for Specfied Equipment
Partially Amending for the Law
Critena for clients for buldings
Critena for clients for houses
Design and construchon gudelines for houses
Publication of heat-isulaton performance values
International Cocperation
ECCJ International Chronicle, [EA Workshop
Presentations at Conferences
Summer Time
Outline Report, Reference 1, Reference 2, Reference 3, Reference 4

ECC Profile

Residence, Industry, Surveys, Interational, Pubdishing, Chart, Board, Map,
3.19.9 Hatchobor Chuoku Tokyo Japan 104-0032

panese ;g
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