Energy Saving Efforts

Saitama Works Honda
Motor Co., Ltd.




Outline of Saitama Works

e Location:
1-10-1 Sinsayama, Sayama City,
Saitama Prefecture
350-1392 Japan
Phone: 04-2953-4111

7

Month and year of foundation: May
1964

Intended use: Automobile
manufacturing factory

Factory lot area: 385,000 square
meters

Total building floor area: 415,000
square meters

Number of employees: About 5,310

(As of March 2003) 7




Production records

Fiscal year 2002

Number of finished cars produced: 540,594

Ratios of shipment
values of finished cars

Export
60.5%

Domestic
sales
39.5%

Ratios of numbers of
finished cars by type

Sports
car type

10%
i
Passenger
car type
20%

Minivan type

40%

RV type
30%




Automobile models produced | ®uismobie modes

Accord (Station wagon)
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Outline of operation processes,
as well as energy categories

Factory designated for
Class 1 energy control
in terms of both
electricity and fuel

Pressing process

Welding process

/.\

Shipment
inspection

Finished car assembly process

Coating process

Raw
| material
Machining Casting W




Honda’s Declaration on Environment

Date of issue: June 1, 1992

“Guidelines for activities™

We make efforts in recycling materials, as well as in saving materials and
energy, at each stage of life cycles comprising research, development,
production, sale, service, and scrapping of products.

We make efforts in minimizing and appropriately treating wastes and
pollutants generated at each stage of life cycles of products.

We, each of whom is a member of an enterprise as well as of society,
recognize that it is important to strive for the maintenance of human
health and the conservation of environment, and will take positive actions.

We recognize the effects exercised on people in relevant local areas by
activities of business establishments, and will make efforts in such a way as
to receive a high evaluation from society.




Environmental Policy of Saitama Works

Basic philosophy

This Works, which, as a member of society, regards global environmental conservation as an

important task: will build a business establishment (as an important base of a green company) on
which people and society will continue to place their hopes; will aim at being always progressive in its

action; and will make efforts to achieve the above.

Basic policy

This works will conduct the following environmental management activities on the basis of the fact that parts of four-wheeled
automobiles are processed and manufactured at this works, as well as in keeping with the environmental declaration and action
guidelines of our company.

1. Environmental evaluation will be conducted in business activities. With regard to important items, it will be so arranged that
environmental objectives and goals will be set within the limits feasible in terms of technology and economy, thereby carrying out
maintenance and improvement. Furthermore, efforts will be made to continuously improve the environmental management
system.

2. Related environmental laws, regulations, standards, and other requirements will be observed. In addition, voluntary standards
will be established to prevent environmental pollution.

3. Attempts will continue to be made to achieve goals for alleviating environmental load, and efforts will be made with the aim of
conducting business activities based on circulation.

* Reduction of byproducts due to production activities
» Making sure that chemical substances are controlled.
» Prohibition of use of substances destroying ozone layers
» Discovery of alternative raw materials, curbing of quantities of raw materials used, thoroughgoing reuse, and reutilization
» Effective use of energy by utilizing LCI (manufacturing LCA) technique, as well as implementation of energy saving.
4. Social activities regarding environment will be actively participated in, thereby aiming at symbiosis with society.

5. Environmental education and in-house activities will be carried out, thereby having all employees understand environmental
policies and making sure that environment information is universally known.

6. Environmental policies will be disclosed to people outside our company at request.

Kazuo Sagawa

Head

Saitama Works, Honda Motor Co., Ltd
April 1, 2003



Action Slogan for “2002, 2003, and 2004

We are going to accumulate actions of
Individuals, thereby building “environment” at
our top-ranking production base!

= Environmental conservation activity items =

1. Efforts to control environment
(Application of environmental management system )

2. Efforts to grapple with energy saving
(Promotion of countermeasures against global warming
due to “carbon dioxide emissions”)

3. Efforts to address environmental conservation
(Promotion of environmental load reduction activities and
relevant control)




History of environment and
Honda’s moves

Moves in the world

Honda’s moves

1962:

1972:

1987:

1993:

1996:
1997:

e Rachel Carson published

“Silent Spring.”

® The Club of Rome Club published

the “Limits to Growth” on the “World
Environment Day.”

e The “Montreal Protocol” was adopted.

e EU enacted “EMAS” (Eco-
Management and Audit Scheme), which
started to be implemented in 1995.

e “ISO 14001 took effect.

e “COP3 (Kyoto Conference)” was held.

Emissions of greenhouse gases are to be
reduced by 5% worldwide by the period
2008 - 2012.

® Japan is to achieve 6%.

e EU is to achieve 8%.

1975:

1976:

1990:

1992:

1995:

1997:

e Measures were taken to address
emission control.

CVCC engines were installed.

® “Home town building” was started.

® Organizations exclusively handling
environmental issues were established.
e Honda’s declaration on environment
was issued.

e The world Environment Conference
was held.

e Green factory efforts were
implemented.

A goal was set such that the unit energy
consumption should be reduced 30% by
2010 as compared with 1990.

1998: e ISO 14001 certification was obtained.

2000: e Operation of cogenerator No. 1 was
started.

2002: e Operation of cogenerator No. 2 was

started.




Method of implementing energy control

Operation will be implemented in accordance with an environmental management

program based on 1SO 14001
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e Leadership by e Commitment by ® Development of tools e Control standards o Placing importance on e Standardization of improvement
top management top management o Establishment of a for management improvement technologies

e Participation by e Company-wide
all members policies

e Participation by e Targets for
outside individual
specialists organizational

units

(Matters such as

target values,

periods, budgets,
and relationships
with other policies)

e Clarification of
persons responsible
for energy control
promotion, as well
as delegation of
authority

control scheme

e Selection of items to be
controlled, as well as
establishment of categories

aspects

e Control standards

records

® Priority of improvements

for measurement ® Quantification and

verification of

® Establishment of categories and @ Control standards 1Improvement
units for production quantities for inspection and effectiveness -
management e Announcement both inside

e Establishment of a scheme for

controlling energy and utilizing

data

e Control of energy

ratios

e Control standards

and outside the company, as
well as evaluation

for newly provided
; " facilities

Honda LCI system

e Revision of control standards

e Follow-up after improvement

o Horizontal implementation for
other facilities and factories




Application of environmental management system

ISO 14001 Standard

Essentials of environmental

<Plan>

4.2 Environmental policies

4.2 Plans

4.3.1 Environmental aspects

4.3.2 Legal and other requirements

4.3.3 Objectives and targets

4.3.4 Environmental management program
<Do>

4.4 Implementation and application

4.4.1 Framework and responsibilities

4.4.2 Training, awareness, and ability

4.4.3 Communication

4.4.4 Environmental management system documents
4.4.5 Document control

4.4.6 Application control

4.4.7 Preparations for emergencies and handling
thereof

<Check>

4.5 Inspection and corrective action

4.5.1 Surveillance and measurement

4.5.2 Nonconformity, as well as correction and
preventive measures

4.5.3 Records

4.5.4 Auditing of environmental management system
<Action>

4.6 Review by management

// conservation activities

<Program>

(1) Environmental policies: The management will declare a resolve to
conserve environment.

(2) The present situation will be investigated, environmental aspects will
be identified, and effects on environment will be evaluated.

(3) Legal and other requirements will be clarified.

(4) A management program will be prepared. (Establishment of
objectives and targets will be included as well.)

<Implementation / application>

(5) The framework and responsibilities in terms of organizations and
business will be clarified.

(6) Education / training will be planned and implemented.

(7) The method of communication inside and outside the company will
be established.

(8) Various operating procedures will be standardized, prepared, and
controlled.

(9) The implementation status of the management program will be
controlled.

(10) Emergencies will be identified, preparations will be made for
handling them, and training therefor will be conducted.

(11) The way application is implemented will be checked, and the system
will be surveiled and measured.

(12) Nonconformity will be clarified and corrected, and measures will be
taken to prevent recurrence.

<Verification / analysis>

(13) Items such as environment, education, measurement, and corrective
action will be recorded.

(14) Internal environmental auditing will be planned and implemented.

<Standardization / correction>

(15) The management will conduct reviews. (Internal auditing results /
\ target achievement status / other information)

J




Drastic amendment of the Law on Rationalization of Use of Energy | Enforced in April 1999

What is the Energy Saving Law?

The Energy Saving Law is a comprehensive law for promoting
effective use of energy and elimination of waste thereof. This law,
which has been applied for about 20 years since enacted in 1979, is
contributing to the realization of our country’s energy use efficiency
that is said to be at the highest level in the world.

Energy is indispensable to daily life and business activities. It is
important to utilize energy as effectively as possible in our country,
which depends on overseas sources a great deal of energy including
petroleum.

The Energy Saving Law is one in which are incorporated all
measures to thoroughly rationalize the use of energy as a means to curb
quantities of energy uses as far as possible, while maintaining rich daily
life and vigorous economic activities.

_Failure to save energy
leads to the following! 20
Consumption of energy
causes carbon dioxide to
increase, and global warming
takes place, resulting in
abnormal weather giving rise 10
to disasters.

Average temperatures of earth

|| It was made
obligatory to make
efforts to reduce
[|carbon dioxide to
the level of 1990.

15
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[Basic policies]

The basic policies specify basic matters to be implemented by entities
such as users of energy, for the purpose of rationalizing the use of energy.
[Obligation to strive hard on the part of energy users]

Voluntary efforts are required of all entities using energy, including
consumer nationals as a whole, entrepreneurs, and local governments.

The planned goal to strive for in energy saving is a reduction of 1%

of the record of the previous year in terms of unit consumption.

[Measures regarding factories]

Factories are obliged to formulate “control standards” for the
purpose of appropriately and effectively rationalizing the use of energy.

Types of designated .
factories Description

Designation of The quantity of energy used is not less than 3,000 kiloliters
factories for Class |per year as converted in terms of crude oil, or the quantity of
electric power used is not less than 120 thousand kilowatt-
hours per year.

1 energy control

<Measures>

(1) Selection of energy controller

(2) Periodic reporting of energy use status

(3) In the event that the rationalization of energy use
is significantly insufficient, the State will give
instructions /make public announcements / issue
orders regarding the implementation of
“rationalization programs” to be carried out under
directions of the State.




“ Energy control organization framework “

All Honda
Environment Council

Head of Saitama Works e

Thermal energy controller
Electric energy controller

Comprehensively responsible

person for environment

Environmental

Conservation Council
(Head of factory, heads of
offices, and general managers of
departments)

Deputies in charge of

environmental conservation

(Factory, offices, and

Environmental

Conservation Committee

(Energy Conservation
Promotion Board)

departments)

Responsible persons in modules / blocks

Persons in charge of promotion of energy control in organizational units

Persons in charge of implementation of energy control in organizational units




Scheme for control standard documents as

required by Energy Saving Law

4 Documents
= Regulation writing style as ::> Control standard 1 summarizing the - otk Savin L
: . e — . equirements of the Energy Saving Law

é standardized by Honda “regulatlons” requlrement.s of the (1) The control items in No. (2) below and
= Energy Saving Law the standard value requirements in No.
< Operation process flowcharts (3) will be established for applicable
@ and summary tables will be facilities in seven fields, and
o) prepared for individual D"_\; standardization documents will be
= organizational units, and prepared in accordance No. (4) below.
; (groups of ) facilitie’s will be Documents in which (Combustion / heat / electricity)
% S%lectz q0) requirements of the (2) The number of control items will be 61.
— - Enerev Saving Law (3) The standard value requirements will be
S Control standards for - S6 atrangacl a5 to established for the following five items:
g As regards the confirmation of individual facilities be applied }alir rtatio; exhaus: gafs temperatillre; :va.ste

issi i i . eat recovery rate; furnace wall exterior
8 < Oén ISSIOI}S and shm;tc}(;m]lgngs - specifically to temperaturel;yand electrical power factor.
-g) LX;I:E;I;ZT:I;SI (]; et mil d:\l’)V, >) facilities used. (4) Standardization documents will be
c Y prepared in a control scheme comprising
o staff members themselves by — - the following four items
% preparing separate marking slips Ex1st1ng document' forms e.H}d the like © Establishment of control
- for individual facilities. will be effectively utilized. standard values (Nos. (2) and (3)
o _I“‘-VE above)
% ® Implementation of measurement
c to check if standard value
2 requirements are met, as well as
+= .
© recording of the results
[ ] ] ) ® Planning of maintenance and
04 Maintenance and Maintenance and Measurement Operation standard inspection, as well as recording

" inspection records inspection plans record tables tables of the results

Matters to
keep in mind

(1) Control standards will be prepared for individual facilities on the basis of the requirements in facility control “regulations”!

(2) Entries will be made of relationships between facilities control standards (control / measurement recording / maintenance and
inspection) and exiting document forms and the like !

(3) Items for which the requirements cannot be substantiated will be newly put in writing, with relevant relationships clearly mentioned!

Note ( ): Selection of facilities should be carried out in such a way that 80% of energy consumed in operation processes can be

covered!

/]

Control standards will
be prepared in such as
way as to be compatible
with specifications of
facilities in
organizational units!




Examples of entry

Control standard

Control standard based on

Control items

Measurement / recording items

Maintenance and inspection items

Control No.: 00] | Page 1 of 1
AN

. N X
“Energy Saving Law Item S%rllgggd Frequency Item Frequency Item Frequency | Related regulations \@ts)
. e Requirement item No. e Requirement item No. e Requirement item No. . Consecutive
e Energies to be controlled should be entered. should be entered. _should be entered. ° ?Efratlon standard numbe: f(;lr
e N ables

should be entered. 1. Combustion temperature G0-65 One per year|e Air flow / Temperature ()négyper e Daily inspection Ong:l:yper e Facility inspection individual

e Names of (groups of) lans organizational unit
ot . o Once per - Once per plans &
facilities to be controlled 2 Alrratio 1.2-13 One per year|s Exhaust gas (0.2%) day * Burer inspection wecE N Sperﬁtlon-loﬁbozk
~ilities cons i PP . e Legally stipulate
Facilities consuming 3. Exhaust gas temperature [2[J[] e Exhaust gas temperature . II:]ertm(lhg inspection (See ins’%ecﬁon secords
i o i ote 1. A

ClCLtIlLl‘ty or fuel _ o5 | One per year (NOx / SOx) Once per o Instrumentation One per year |® Maintenance and

(Seven items of legally day inspection repair records

designated facilities) 4. Boiler efficiency N%tolcss than| o per year|e Quantity / Temperature / TW(llf‘leyPer e Economizer inspection |One per year |, : :

“Boiler No. 17 - . Pressure Twice per

“Boiler No. 2" (Heat) 5. Boiler load adjustment  See Note 1. One per year| Fuel flow / temperature dayp . Entries should be made of

e 6. Quality of supplied . . . Once per ordinances and regulations related
(Electricity) water Z/md carlflz)vater See Note 2. [One per year|e Water quality analysis week +| to pertinent organizational units,
7. Quality of drained water . . e Once per as well as of names of control

e Types (Scope of as recovered See Note 2. [One per year|e Water quality analysis month . document forms.

application) e Fuel analysis See Note 1. (It is permissible to transcribe

Types should be
transcribed from facility
specifications operation
standard tables (including
performance).
“Economizer”

“Fuel and city gas A13”
“One machine at 10 t/h”
“One machine at 20 t/h”

Intended use

“General process steam”
“Water heating equipment
for production use”

Note 1: Technical data

.ir”"lz_

Entries should be made of items stipulated by
statutes, as well as standard values.
Furthermore, entries should be made of
voluntary control items.

Note 1: Manufacturer’s data

==

Note 1: Legally stipulated inspection

entries from pages for different
organizational units.)

Measures to be taken when new
equipment is to be installed

Entries should be made of the following: items of
measurement as a means to check if standard value
requirements of control items are met, as well as the record
of measurement; measurement of voluntary control items, as . _,-ir‘"";.

well as the record of measurement; and maintenance and

inspection items.

Entries should be made of

e In the case of electrical equipment,

facility controller should be
impressed.

the stamp of the registered electrical Electrical facility controller: Tamura

Thermal energy facility controller:

items stipulated by statutes.
Objectives of rationalization
standards, as well as plans for
achievement thereof
Guidelines for medium- and
long-term plans for facilities

) Nishizawa (It is permissible to transcribe
e As regards combustion (heat) tries fre ages fi
equipment, the stamp of the (ei?fg:ntl%lrr,lg;?i?tloﬁfa] units.)
o Related items registered thermal energy facility
controller should be impressed.
-'.-'_._'____.—-—l-"——-—____‘__--_ _#7{/"-' I‘-"'-u.._____-_‘_-__'__'-____,--—____"-‘—\-..______________-'-'-_"-_'.__"---.._‘_‘-‘.
Organizational units responsible for Remarks -
control : ] 1 In cases where this |
Facility control BL: Mot—_ | f'll_\\ . Additional entries should be made when changes are made. | %’gg?ﬁg;%?g‘%‘;%?
this block should be
Electric power GL: UM 030404 | Newly formulated. provided only on the
last page.
Power TM:  Operation processes|  Date Reasons for revision Agt[a)'l;g;al Ap pg;)ved Ch]e;;,ked Pre ;red




Operating processes subject to application of
control standards

1 West
gate ﬂ s B =37 E=] | L1 Edz Authentication barrier J
g test

|:| A 7 —— Test course ] I

Eljltceinerauon
: Finished -"““ e
Coating

factory cat

l

l

Finished car assembly factory quality i
COIltI‘Ol Playground :

|

o] Main gate security Electric power generation
Main gate M Power acility . . ‘ o
building |—| S -

Body forming factory

yard 1

Shipment
yard 2

I Honda Engineering Engine factory i

_______________________________

Exit gate HB eat
gate
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Energy saving facilities installation locations

Cogeneration facility Garbage incineration Coati gf ility
- Ice thermal storage I:I plant
refrigerating machine Waste heat r INV
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Past records of energy saving,
as well as plans up to 2010

250

200

150

100

o0

I
L/Machine (2) Electric motors were

. 0 o Unit )
equipped with inverters. +6°$asn‘i‘fﬁ§’“°“

A A_ —{Z—manufactured
i ™y

—30%

(1) Energy saving through improvement of
production makeup

O /]\ﬁ

(4) Adoption of
cogenerator No. 2

—
(3) Adoption of
cogenerator No. 1

New energy

90 91 92 °93 94 °95 96 97 98 99 00 01 02 03 04 "05 10




Past records of energy consumption

FY 2002: 73,057 KL as converted in terms of crude oil

FY 2002: Energy consumption by organizational unit

05% 02%
099% 001%
Pressing
4%
49 0%
Welding
9%
[CJElectric power Dgéii?;ggﬁ:;rgas [1City gas OPLG
OKerosene M Gasoline B Light oil
Main points of past (1) Electricity accounts for 64% of all energy, and gas accounts for 34% thereof.

records of energy
consumption

(2) About half of energy consumed is used in the coating process.




Past records of energy saving at Saitama Works

L/Machine

160
150
140
130
120

Unit consumption: Quantity of energy used for manufacturing one automobile
(as converted in terms of crude oil)

135

{}

Reduction of 16%

N

.J:l"lz.

Production increase
effect of 5% in terms of

annual rate is included.

FY 1999 FY 2000 FY 2001 FY 2002
Organiza- Three years
Measures | tional
. - dReduction in quantities of air discharged from - Coating booths were equipped with inverters - The coating process was provided with an INV control
> 8 rying furnaces was increased. system.
= § - No. 1 finish coating booth was equipped with an INV. |- Horizontal implementation of LCI was conducted. - Horizontal implementation of LCI was conducted.
O —
8 E § Elohlnl/ntermedlate coating booth was equipped with g . oo replaced with smaller ones. - Large-sized boilers were abolished.
E GE "g - Air conditioners were equipped with inverters by way |- Air conditioners were equipped with inverters by way |- Air conditioners were equipped with inverters by way
n s N of Phase 1. of Phase 2. of Phase 3.
8 3 g - Energy saving measures were taken for refrigerating |- Energy saving measures were taken for refrigerating
E g en machines. machines.
o _ : : A : - Illuminating appliances were replaced with ones with
a0 Hardware We air boosters were abolished. Air pressure control was implemented. higher output.
§ Measures |- Cogenerator No. 1 was adopted. - Cogenerator No. 1 was adopted.
taken by
g the Works - The operation efficiency of the cogenerator increased. . . .
g - Engine factory makeup improvement was - Engine factory makeup improvement was )
- = Eneme T ST oo T Y Measures were taken to improve production efficiency.
&D ~ B implemented by way of Phase 1. implemented by way of Phase 2.
15} 8 'g - Body factory makeup improvement was implemented |- Engine factory makeup improvement was - Engine factory makeup improvement was
e 3 5 by way of Phase3 [ implemented by way.of Phase 3. implemented by way of Phase 4.
o 5 & |- Body factory makeup improvement was implemented |- Body factory makeup improvement was implemented |- Assembly shop and distribution shop makeup
&5 2 o by way of Phase 4 by way of Phase 5. improvement was implemented by way of Phase 1.
. 0 o - Electric power monitoring equipment was installed (in |- Electric power monitoring equipment was installed (in : :
< > the north of the Chemical Conversion Division) all workshops). - Peak electric power control was implemented.
E - LCI activities were implemented in Sayama Factory. |~ Efforts for having LCT activities take root was - LCI budget control was performed.
Measures promoted.
Software | taken by |- Energy Board activities were conducted. - Energy Board activities were conducted. - Energy Board activities were conducted.
the Works - Energy Saving patrol was carried out. - Air leakage detection patrol was carried out.




Under the sponsorship of the Japan
Cogeneration Center, Manufacture of energy
Saitama Works received a commendation
as an excellent cogeneration entity on the
first occasion. M
- In the industrial category, Saitama
“Works received the presidents’ award.

»
3 7
s / . |
/' - |
/
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“- ]

Turbine

Engine

s w :
I *ew - " ! :
e — o —
--r-[ ’ r t_. X3 1

. ‘ Cogenerator No. 1, which started operating in February 2000 \




Merits and demerits of operation

‘ Contract \\\Lﬁ

electric power
cost can be

Changes in cogenerator operation efficiency

(%)

.ﬁ"ﬁ.

reduced only up

Reduction in
efficiency

=l

to 65% of the
maximum
generated

\__ power. )

pOWer use.

In order to practically improve
| efficiency, it is necessary to skillfully
—1 switch between steam use and electric

ﬂ«Demerits >>]

A\

e Quantities ofN

steam used
decrease in

the spring and

fall.

J




Records of operation in 2001

ﬁperation efficiency \
<[Actual output] / [LHV Standard value]>

- Maximum efficiency = 76.0% (Test)

- Overall efficiency = 69.4% Award was
- Power generation efficiency = 29.9% SRl

[Steam generation efficiency = 39.5%]

[Operating efficiency]

\ [69.4% / 76%] = 91.3% /




Facility functions for which
commendation was awarded

(1) Energy saving features (2) Environmental \

. . . conservation features
1. Alir suction cooling

device 1. Abolition of large- sized

2. Turbo-motor power e

generator 2. Exhaust gas denitration

3. Steam suction type oEieE

refrigerating machine

3) Novelty features
4. Small-sized through flow ) d

boiler 1. Single-cycle breaker

2. Contract electric power
control

N /




System schematic

Refrigeration machine (150 RT)

Filter * T

Chain cycle type power generation

Turbo-motor

Steam flow measurement location
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Waste heat boiler
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Energy saving features, Part 1

Refrigeration machine (150 RT)

Filter

vf

—i-

QOutside air
Outside air intake §  jntroduction
Suction air coo

ling

Air discharge

Ventilation

Ventilation

puEVES

17
1

Power
generation
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EXd
D.ooohnh

Generator

Turbine

From Tokyo
Electric Power
Co., Ltd

To factories

HnoxAR

I .o30mafh

City gas
0. 4

M

Gas compressor

From power building

Sump pit

Deionizer

Steam flow measurement location

Blower

Deionized water tank

Steam for factories

BT xroed
™

Chimney

Al

Ammonia water

—1 |

Air for instrumentation

To industrial water facilities

(Drained water is utilized.)



Energy saving features, Part 2

N\

Steam flow measurement location

_ﬁ.Steam for factories

Refrigeration machine (150 RT)

Turbo-motor E EI
JChimney
Outside air intake

Waste heat boiler )

e
v

L3l M P oa

Denitration
device

Ventilation

—Q

=
e

L@ Ammonia water
Blower
Deionized water tank

-

Air for instrumentation

From Tokyo
Electric Power
Co., Ltd

Deionizer

From power building

LT

Sump pit

To industrial water facilities
(Drained water is utilized.)

Gas compressor



Energy saving features,

35,37 lkwh

Part 3

a0d KA
Refrigerating

Electricity

1,250 MW W3SH
Boiler No. 8

1,425 M W3H

Boiler No. 2

0 M W3AH

Once through
boiler

2.0T/H

&T/H

machine No. 8

rd-.ﬁ TOMAH

Refrigerating
machine No. 3

4.5 TOMAH
Refrigerating

machine No. 4

\

L,
Retrigerating
engine factos

1.0 TOMAH
Refrigerating machine

for Po Refrigerating
machine

52 TONH

Refrigerating machine
No. 1 at Chemical
Conversion Division

52 TONH
Refrigerating machine

No. 2 at Chemical
Conversion Division

133 N WI3H

ED refrigerating
machine

I

255 M MI3H

Refrigerating
machine No. 1

255 MMM
Refrigerating

machine No. 2

1,000 RT

ma RT

00 AT
= M

1,000 RT

1,000 RT



Energy saving features, Part 4

Environmental conservation features, Part 1
(st}

35,37 kwh

Q00 B
Refrigerating

Electricity

:

1,251 MM 3H

; " Cogenerator

One machine with |_
a weight of 20 tons |'

Changed

J

machine No. 8

4.5 TOMAH

Refrigerating
machine No. 3

4.5 TOMAH
Refrigerating
machine No. 4

40 T
efrigerating
machine for
engine facto:

1.0 TOMAH
I" Refrigerating machine

Boiler No. 2

1,197 MM 3H

Boiler No. 1

15T/H

for Po Refrigerating
machine

52 TONH

Four machines \]
each with a weight

( Oncg t}irough ]
of 2 tons I_/I =

a krEH

&W/H

Refrigerating machine
No. I at Chemical
Conversion Division

52 TOMSH

Refrigerating machine
No. 2 at Chemical
Conversion Division

135 MaH

ED refrigerating
machine

258 MmaH

Refrigerating
machine No. 1

233 MAH

Refrigerating
machine No. 2

g AT

250 RT

1,000 RT



Energy saving features, Part 2

Clean
exhaust gas

Chimney




Novelty features, Part 1

/"

Single-cycle
breaker

. Tokyo Electric
' Power Co., Ltd. |

______________________ g
154000v 3

3276 0kwh g

g

z

6600V =

General loads

I
I
I
I
l

S2G0OF4
vom

I
.
@nmq
- s202

GOFd-1
A LY

Maintenance
of important
components
under loads




Detection method

Occurrence of trouble in syste

; The system involving the
¢ trouble is quickly
disconnected at current
point 0.

The electric current
component and the

The electric current and voltage voltage component
. ., | are compared with
in the first and second cycles are each other, thereby
memorized.

) judging abnormality.




Reduction of contract electric
power by utilizing cogenerators

Electric power quantities by month

Electric power consumption
1s highest in July.

i

-~

{Muiby 7 \
19,000 \ j’\ '3 E
18,000
o }/!’r 1\H\"#,’\\\!‘L--.niﬂﬂﬂ\\\l
16,000 \, \/
15,000 : : : : : : : : : :
Apr May Jun Juu Aug Sep Oct Nov Dec Jan Feb Mar
Variations in temperature and electric power
in a day in Julz /

(han (C)

36000

30000

25000

20000

15000

10000

L

o1 2 3 4 5 6 7 & 91011 121314151617 1819 20281 22 23

40

35

0

28

20

Maximum power A
consumption in a day occurs

for only two hours, between
13:00 and 15:00. Y,




Novelty features, Part 2

Contract electric power
measuring Instrument
qmb“':l
6000 Contract demand: 3,470 Kwh
0000 .
23t - : | B Actual demand l
20000 —= ~ Predicted demanj
T — B Conru dertand .
10000 | 4B B Cont-rol that is The predicted increase in
% | l | W | feasible even electric power is
ST ey gy hm if contract calculated on the basis of
ncrease lﬂ quantl eleCtI'IC pOWGI‘ electric power used.
of electric power is reduced

generated




Contract Electric power control
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Reduction of peak
electric power for public
use:

14,000 kw in total with
two machines
+
Reduced cost
~ 2.2 billion yen / yeai/




Novelty features, | waste heat from cogenerator No. 2 is

Part 3 recovered to effectively utilize energy.
Is energy Airflow: 50,000 ?/h Airflow: 50,000 ?/h
thrown away?  Temperature: 110°C Temperature: 52°C

ﬂ

> .
; o Installation of \
S € heat exchanger
| c C
X O
g \
Recovery of
charge air withfa
temperature o
4 ) 58°C

Waste heat (58°C) is recovered to be
utilized as the heat source for air
conditioners at the Chemical
Conversion Division, thereby
reducing energy equivalent to not
less than 220 kiloliters of crude oil.

\. S

Outside
air 5°C




LCA and LCI

Electric power
analysis is

What is LCA (Life Cycle
Assessment)?

This is a technique whereby the
resource energy used by a product
throughout its life cycle (raw
materials — design / manufacture
/use / recycling — final disposal),
as well as the environmental load
discharged, is calculated
periodically to evaluate potential
effects on environment (that is, to
determine the present situation).

<Note>

LCA is a mere evaluation
technique (for determining the
present situation).

Establishment of Honda LCA System

From determination of
present situation to analysis

systematized.

What is LCI (Life Cycle Inventory)?

<Purpose of implementation>

Data in all manufacturing stages and data on all events (in /
out) are collected and analyzed.

For the purpose of concentrating on reduction of
environmental load, loss will be brought to light, and
problems will be extracted, then countermeasures will be
implemented to bring about improvement.

<Implementation method>

(1) Quantitative control will be conducted for individual areas on the
basis of daily data.

(2) Decisions will be made as to which items are to be targeted in
areas where countermeasures are to be taken (it is permissible to
start with any item).

(Sections / subsections / teams / operation processes / machines /
time / cycles)

(3) Problems brought to light from measured data will be extracted.

(4) Relevant organizational units will utilize data to work out
countermeasures.

Saitama Works has established the relevant system, which is being
horizontally spread to other works.




Adoption of electric power
measurement system

1999

2001

@ An electric power monitoring system will be adopted to share data by LAN, thereby permitting all sections

Unit (Operation
process)

MO office

Data totalizing
personal computer

Unit (Operation
process)

Information system LAN

<::< L
Data sharing l_/-

MO office

Item

Type of data

Application area

Purpose

Remarks

1) Shared data on electric
power

(1) Electric power integration data by the
minute

Each individual organizational
unit / operation process

Control of budgets and actual

expenditures for electric power charges

(2) Monthly integration data by the day

Each individual organizational
unit / operation process

Electric power charges (Budget
control)

(3) Monthly data by the day

Each individual organizational
unit / operation process

Efficiency control

(4) 24-hour data by the hour

Each individual organizational
unit / operation process

Standard electric power / loss
analysis

2) LCI analysis technique

This is a procedure whereby the
above data are analyzed to bring
loss to light.

Each individual organizational
unit / operation process

Elicitation of electric power loss

Each individual process

Confirmation of energy saving
effectiveness

Each module and unit
will control energy
consumption on an
individual basis, and will
continuously promote
energy saving activities
by utilizing the LCI
technique.




Electric power consumption indication control
for individual operation processes, Part 1

™ Microsoft Excel - {EFREIR xls
|[®] 220E REE FTW HAC BRQ 0D PO ORI ALTH =&

|EEEZE -8 FlDzE aslk|e| vz & Mm|s |3

fi1 =] = |

Control sheet for Chemical Conversion Division of Honda Motor Co., Ltd.
Ver 1,00 (015055220

s
aXiE
Annual control Monthly control Daily control
g tmcg cg cerclflcs c=c8 cp cercffcr =8 5 Ce el
Data control Data control Data control
Printing Printing Printing
Saving Saving Saving
Title (Company name) ggim:cﬂa/[l(‘?grng:s1fal[)|vlslon of ;E)Oé?)lnr(ll‘::?ber of 1tems of data subjected 185 T I m e / CO n t ro I
Readout file prefix (Day) N No setting 1} PA NO. 1 Operation
Readout file prefix (Month) M No setting 1] process
Readout file prefix (Year) Y No setting 0 PA No. 2 operation
Processing selection status Control for individual days No setting 1} D.I'OCCSS
Electrical power charge unit price (yen) | 14 Device into which data is read out] E’éi{iﬁﬁy&o\gx&lf Electric power data ¥ Chemical T+
Designating number of graph prepared | Graph 65 Device into which data is saved | D: ¥Hozon¥ Real_time data
Number of connected stations A1

- This software is for use for electric power control.

_ COpy relevant data into personal computers in individual processes prior to use. D:¥LCIDATA1¥ Electric power quantities at individual sections ¥ Electric power data at PA Section ¥

Enter numbers of machines produced and predicted quantity of electric power
for individual operation processes.

[ [ W[ MEND S sht / AEEsht /0 EEsht JPATIR SPATI2 SITILATA S 74 sht | 4]
nri|S | I [

[CAPS [MLUM | | |



Electric power consumption indication control for
individual operation processes, Part 2
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Method of grappling with energy saving

Electric power quantity

Electric power consumption is stratified and analyzed (subjected to LCI).

(1) Dispersion of production efficiency

Standard electric power line

— g (2) Facility production electric power

R >~Operating electric power ~ 70%

(3) Facility standby electric power

AN

(4) Electric power incidental to factories “=Fixed electric power ~ 30%

Number of products produced



Analysis of electric power consumption per day

(Operation process analysis — Methods of extracting / addressing tasks regarding losses brought to light

. . . Analysis . L.
eration tratification of i s . . N . Predict tandardization
Operatio S cation o Promotion, Description of loss (problem) Difference analysis Situation as it should be dicted Stand on/
process losses Tethods effectiveness required resources
Line No. 1 air | (1) Operating (1)  Electric consumption reduction is Blower / exhaust fans in various areas | Airflow is reduced. 50 (kwh/D)

conditioning rate small during production downtime are in operation.
occasioned by breaks / noon recesses
(2) Load factor - - - - — -
Standard electric power (theoretical production electric power) = [Minimum electrical power
consumption per machine] > [Production time (minute)]
—
b ) m Actual electrical Loss during shift Top-ranking Loss at closing
power consumption changes time frame time
Standard electrical
| power

230

Efficiency loss
pertinent to

production work

>

200

150

After completion of
production, the base
electric power for
facilities is wasted in
the nighttime.

100

30

Hrl

0 1 2

\

Startup loss at
start time

7

g

A

[

Meal time loss

m 11 12 13 14

15 16 17

18

18 20

21

22 23




Instance of energy saving, Part 1 (Reduction of lighting equipment)

Approved by | Checked by | Prepared by
{ DCM Mo . . ; ;
(Operation process analysis — Methods of extracting / addressing tasks DoMm | e
. . ,-
regarding losses brought to light AR AR | B
Preparation date: August 28, 2001
. . . Analysis . .
Operation | Stratification of P Description of loss (problem) Difference analysis Situation as it should be Predicted Staqdardlzatlon /

process losses ethods effectiveness required resources

Lighting Energy saving | Staff Electric power for lighting in Seven mixed lighting devices are The number of lighting One device =700 w | = 5,380 kwh/month

equipment at | techniques mem- factories is 50 kwh, which is installed in the factory. device on the passageway | Number of devices | = 64,560 kwh/year
DC factory bers consumed for 24 hours a day. The illuminance on the passageways is | was reduced from 32 to 16. r:erlnl(’;efwz 16 =570 thousand yen

not less than 400 Ix. =269 kwh/day
1 1 1 1 1 1 1 1
. - . M t date: Lighting electric power at DC Factory after reducin M t date:
(KWH) Lighting electric power at DC Factory before improvement junuary 12001 ) ghting ﬁqhtinq equipment y 9 August 28, 2001
A0 a0k . .
ﬁ Energy is saved while
— securing the required —
= Energy saving illuminance of 300 Ix.
effectiveness

a0 a0 |
Lighting in the north side of | “Jn b

the factory

30 - 30 UJWMWJWM
Lighting in the north side of]
20 20 F

Lighting in the south side of

| the factory L
10 10 Lighting in the south side of
the factory
Dg;gna&gcﬂnﬁﬁugaﬁﬁhﬂtﬁaﬁhﬁﬂscﬂ DBERRESE&HREEERREEEQ333'3'33**39“:
I EEEEEEEEEEEE LN E £ XM 8 X ¥ & ¥ F W EE G RopPE THEKEEEE A E




Instance of energy saving, Part 2

1) Improvement of the system in such a way as to provide high-efficiency inverter control

o

80

60

40

200

Instance of energy saving by applying inverter control to air conditioner for sealer drying furnace @ e doption - pgAfieradoption - Aller addition

Before adoption
of INV

After adoption of
INV

Constant control

After addition of
INV control

Program control

High effectiveness is
achieved during
adjustment of body
factory air conditioners
(with lines stopped).

Energy saving effectiveness
increases during noon recesses!

] 1 2 3 4 ) 3] 7 g 8 10 11 12 13 14 15 1§ 17 18 1% 20 21 22 23 24




Promotion of use of non-chlorofluorocarbon

(Reduction of substances destroying ozone layers)

Status of disposal of refrigerant (chlorofluorocarbon 11) for refrigerating machines

Completion of disposal of
total quantities

1997 1998 1999 2000 2001 2002




Adoption of “ammonia refrigerant™ in ice

thermal storage refrigerating machine
[Background ]

® The production of specific chlorofluorocarbons was discontinued in December 1995.

® Specific chlorofluorocarbons have a significant effect on the global environment.

® Of all the relevant facilities at Saitama Works, only one facility still uses a specific
chlorofluorocarbon.

® A refrigerant other than a chlorofluorocarbon is required for new facilities.

[ Purpose]

® A selection will be made of a refrigerant which replaces any of the specific
chlorofluorocarbons and which does not impose a heavy load on the global environment.

® Quantities of electric power used will be equalized, thereby alleviating burdens on public
energy.

[ Effects ]

1. By abolishing chlorofluorocarbon, the load on the global environment was reduced, and
“carbon dioxide was decreased by 28 tons per year.”

2. 1,400 kw of electric power was equalized, and “the electric power cost was reduced by
30 million yen per year.”




Concept of heat storage system
~

J

— Air
conditioner I Il ALY
Heat radiation 1Y ry gy
operation I I T A N T §

Refrigerating

Refrigerating
machine

machine
Ice heat storage
operation
r

Arr
conditioner

jl-_-

Heat storage tank

Following operation

(=]
=
©
o
22
__________ & =
53
i i Reductionof| | & =
Operation for generating cold energy e uCtthn 0 =
that is to be used immediately Op?g:dlon 2
(Following operation ) — | W
22:00 7:00 18:00 22:00 of the
following day

<-Energy stored in the nighttime is used during peak hours in the daytime.

<-Equalization of electric power is aimed at.



Chlorofluorocarbon control and ammonia
refrigerating machines

®Substances destroying ozone layers ®Changes of refrigerants
Ny 1200 1550 1800 1930 2000 2020
=0 - s : 5 ; ; s
A un 190k  Outer space |_._|Ether : : -
.a___--.-___ . AR LS . H : : Ammonia N
%Y T : : ; : »
Y - . ..
l '-\_ l_x Upper atmosphere (_,-" : 1873 . Sulfur dioxide
Harmful ultraviolet rays A 18976 ! ’
| B A - A0k m. lr,-" ' Carbon dioxide
" . _,l"'. PR SRR Strato_s‘r_)}_lere P 1881 :
T . _?x__1__ : . Methyl chloride :
N 1 1a7a P
A R Dem Boa 5 E i CFC(suchasR12) 1996 .
ozone layer Y r' I r Tl 1 93_1 HCFC (such as R22) i EDED.E
Chlorofluorocarbon _~ + Troposphere : : P 1095 ' E
__"I_"-{.—l __ dlfff P ; : E HFC (such as R134a)
gaiaeT T, ' ' ' - .
P S
®Global warming issue ®Characteristics of refrigerants
! ,|'i 1 Illlllr / Refrigerant Ammonia HZFC—1 23 HFC—134a
/ \ ."J  ou Sure [ Ozone depleti
uter space | rays zone depletion
" IIII'I f P f'l / potential (ODP) 0 0.02 0
& I,l' I,l'l_ = lﬂ'l ,l"H If' II| Global warming o 53 1 300
i E Greenhouse gases _| ] _S_? I potential (GWP) :
2| 3 including CO? ||II ) |
i =) i T | 5 2 .. . . . . . . . .
Sl _.;:jl -~ f S I|'I Toxicity Toxic (highly poisonous) | Toxic (highly poisonous) | Toxic (weakly poisonous)
& ~o W
- a_a L ,~I," |'|II il Flammabilit Flammable (Flame- Not flammable Not flammable
- S 1| N I,IIK ; v retardant) (noncombustible) (noncombustible)
| . N 5 -
/"' e T e = fri Y Related laws and | High-Pressure Gas Law .
— N " -
c— ’ E_l.' - é k- X & regulations Fire Defense Law High-Pressure gas
. S s . Emission control is imposed, P .
r Others Hg;grd ehmmatl.on which s to be newly abolished in Emls.s10n control is
2 acilities are require its entirety in 2010. imposed.
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Ammonia refrigerating machine

hazard elimination facilities

AN AN AN ANANA

Casing

Hazard elimination
water tank

(" Unlike in the case of
conventional refrigerating
machines, it is necessary to take
countermeasures against
\ammonia leakage.

e Casing for refrigerating
machine room

e Hazard elimination water
tank for dilution

e Tank for recovering hazard
elimination water in the event
of leakage

e Hazard elimination water
tank for safety valves

Ammonia
refrigerating
machine
I
I
D &
00O o
O o
O
5, 11,
|

Hazard elimination
water recovery tank

valves

Hazard elimination water tank
for ammonia discharge safety




Implementation of creation of a forest in the
home province

Area beside the safety gate as it was when / \\
trees were planted (1976)

Trees were planted in 1976 under the
slogan “Let’s create a forest in the home
province with trees of the same province.”

_ Predicted CO?
® Planted area: 57,000 absorption effect

square meters ~ 460 tons/year
(One tree: 8 kglyear)
® Number of trees Sound insulation

planted: 57,834 . effect:5dB

e % W
o B e iy
o pf 4 g e ’

_ Rl i- -1&..‘”"“" .. %
have grown to form a forest ; =5
rich in green. |

-

Trees




RN

Saitama, a Land of Rich Colors

Saitama, a Land of Rich Colors — Fiscal year 2003

Business Establishment Implementing
Environmental Conservation

Saitama works, Honda Motor Co., Ltd.

Declaration on Enhancement of Ecology

GI/D

Saitama, a Land of Rich Colors

Business Establishment Excellently
Implementing Environmental Conservation

This is to certify that your business establishment is a “Business Establishment
Excellently Implementing Environmental Conservation in Saitama, a Land of Rich
Colors” in that your business establishment has produced superb results in such a way
as to be a model for other business establishments that made a declaration on
enhancement of the ecology of Saitama, a land of rich colors, by way of addressing
global environmental conservation activities.

February 27, 2004

Kiyoshi Ueda | | 7
Governor, Saitama Prefecturg! - == "
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