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1. Energy Management

Energy Management
Essential Aspects
Measure

Effect

Education

7\




Energy Management

- Energy Saving(or
Conservation)

 Energy Efficiency
(by Machine, System)

A4

* Machine Efficiency _

 Energy Recovery
>

e Control System

>

Conservation

e Ener




The Essential Aspects
of Energy Management

(A)  Without Investment

(B) Small Investment

(Strategy, Innovation)
(C) Large Investment
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Measure of Management

Impact on Energy Conservation

Technology and Economic Conditions

» Large

Small <

Small-group
Circle

Manager
Group

Director
Project team

©

O

O

©

O

O

©

» Difficult

Easy «

CRIVARINLD

X

@ Without Investment

Small Investment

(C) Large Investment

(D) Not Consider
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Schematic Concept of
Conservation

“ Energy Conservation = Cornpany Managermnent ltself

Profit 10% Profit 15% Profit 15%

Very Difficult Rather Acceptable!

115

Profit




Energy conservation progress, %

25

20

15

10

Effect of Energy Conservation

Accelerated Energy Conservation Scenario

23% Reduction —'7

Large Investment
© Effect: 5%

p—

Small Investment

Effect : 7%

Inspected Tech

Enhanced
Management

p—

Management

Without-lnvestment—
@ Effect : 11%

Facilities &
Process change

Year

Investment for Energy
Management Support System
= Measuring Instrument
= Control System

<an example of audit>




Education of Energy Conservation

Expert Person : Self Promotion

Case of Japan ( ~Case of Germany)

(Designated Person)

< Education > < Target >

- Knowledge (Policy, Technology, Management) o
Ability to promote

- Audit (Measure, Inspection, Proposal) independently

- Implement (Management, Small Invest, Large Invest)

|

- Person
- Organization

Expert Company : Out- Sourcing + Policy

Enerav Service Compan Case of U.S.A. and others
(Energy pany) 7\




2. Measurement

Measurement and Management

Example of Measure for Industrial
Furnace

Example of Measurement Instruments
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Measurement (1)

Measurement Control System Total Control System
- Machine - - Line , Process - - Works -
[Eleet: viweet. -

Select Transfer Transfer
Suitable Technology Synthetic Technology
Measuring Instrument to Control for Control & Manage

Now : A little Expensive Past : Very Expensive
Future : Not Expensive (to be developed) Now : Not Expensive
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Measurement (2)

I : Veasurement and Control

Y > Energy
I it | » - | 2
| | > Management
C--» (Output Control)
Environment
______________ >
Management
Material Products ) f—Tp

Process | * Quality

R Management




Measure for in Industrial Furnace

Combustion <
Control
Temperature
Control
_|Exaust Gas
/ 02 Content
Control
Burner [Material
(%
[ Material Material Data Logger _ _ Stack
/ .C,CPU,A Combustion Air( *)
Fue : Memory
Material | [Material Battery ﬁ
Material | |Material
i Recuperator
Material

Recovery of

waste heat
Air v 4 \

Reduction in heat Reduction in heat
reserve of furnace loss and fuel loss

body - |of exhaust gas

Reduction in heat
loss of furnace
wall

T ﬁ




Measuring Points of

Dissolution Furnace
(Number : Measuring point)




Measuring Points of

Rolling Mill & Reheating Furnace

(Number : Measuring point)

®ﬁlﬁ®

i
»/ Reheating Furnace )

é é Recuperator
Blower

Air e >]—
L @

Electricity

Fuel
f Electricity
= @
L=
@
) 4
— Billet < >
0000000 O
¢ f@ Rolling Mill




< Example 1 >

Wiring Chart of
Measuring Instrument

A0220V

‘ Output Cord

DC4-20mA

AC20V/DC24V
Pressure Transmitter

Digital Low Pressure Indicator Wiring Chart

8/6 Vinyl Tube

Output
DC1-5V

AC220V

TN

Digital Low Pressure Indicator

’/_//to Recorder

Chant Resistance
250 ohm

ch15v

to Recorder

Pressure transmitter Wiring Chart

Suction Pyrometer

Suction Pyrometer Wiring Chart

P 4
Cooling Water

Press. Air

Output
DC1-5V
to Recorder




< Example 2 >

_____ o
1 1\ 19()“

:l: AC220V

Chant Resistance

250 ohm
A/DC 1-5v

to Recorder

r —
O

@ DOO:O

Ultrasonic Flow Meter

DC4-20mA

Ultrasonic Flow Meter Wiring Chart

VAL S T

I Sensor HOt Wire Anemo Master Wiring Chart

o —
| ===,

Under 500 °C

Air

1

Output
DC 0-1V

to Recorder

Hot Wire Anemo Master

Chant Resistance

Voltex Flow Meter Wiring Chart 250 ohm

AC220V

Voltex Flow Meter
Output Cord

Signal Cable
DC 1-5V

DCA-20mA to Recorder

AC20V/DGC24V

Flow

Pittot Tube

Gas

Output
DC1-5V
to Recorder

Delta P
0
Output o —_ —\Aéz:ZOV
DC1-5V Dynamic

to Recorder Pittot Tube Flow Meter Wiring Chart




3. Energy Audit

<Survey Result>
Number of Audit
Energy Saving Potential
ltems of Energy Management

Practical Way of Energy Management
(Example in the field of Thermal Energy)
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Energy Saving Potential in Industry
(Survey 1999 by ECCJ)
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Iltems of Proposals for Energy
Management (for Furnaces, boilers)

Load leveling of steam systems

Operation management of heat exchangers

Optimization of steam piping systems

Reduction of waste heat and waste water

Management of steam operation

Steam leakage/heat insulation management

Recovery and reuse of steam drain

Management of exhaust gas temperature and recovery of waste heat

Management of operation and efficiency of boilers and industrial furnaces

Heat insulation and prevention of radiation heat loss

Combustion control of boilers and industrial furnaces

heat, waste water, etc.

= 621 cases (total = 3433 cases)

Boilers, industrial furnaces, steam
systems, heat exchangers, waste

0.5

1.5 2 2.5

Rtaio of Items in Total Proposals

3.5




Waste Heat Recovery

| Burner

Combustion  Adr

Btack

|| d b
Exhaust Gai Heat »
Recovery
(Ga nvstem Ghb
: H/R inlet combustion air sensible heat
oa

: H/R outlet combustion air sensible heat

: H/R inlet combustion exhaust gas sensible heat

: H/R outlet combustion exhaust gas sensible heat
. Fuel heat value




Practical Management Introduction

1) Air Ratio
2) Outer Wall Temperature of Furnace Wall
3) Recovery Rate of Waste Heat

Industrial Furnace (Combustion)




The Air Ratio of Combustion

Air ratio(m) =  Actual Air~Theoretical Air (Volume)

Air ratio=21.7(21- 02) (%)

- EXxcess Air : The increase in exhaust gas heat loss
Increase in NOx — Environmental aggravation
Increase in oxidation loss — Yield aggravation

Insufficient Air : The increase in non-combustion fuel loss

Generating of CO & Soot — Environmental
aggravation

Inner pressure of furnace : High — Blow off of a flame
— Opening heat loss
Low — Increase in invasion air
— Increase in waste gas heat Io{s \




Rationalization of Combustion of Fuel

(Guideline)

Standard & Target air ratio for Industrial furnace

Type of

Gaseous Fuel

Liquid Fuel

Metallic Furnace

Coetan eous|

Intermittent

Continuous

Dissolution Furnace

For Casting (Target)

Billet Heating

Furnace (Target)

Heating Furnace

Intermittent

1.40

1.05~1.20

1.05~1.30

1.35

1.05~1.20

1.30

1.05~1.30




External Surface Temperature /
PDCA

Management

Measure
Record

Maintenance
Check

Execution
Construction




Prevention of Heat Loss by
Radiation,Heat Transfer, etc.
(Guideline)

Standard and Target of external surface temperature

Bottom touched to
Inner Temp. (°C) Ceiling Side wall the outer space
1,300 = t 140 120 180

1,100 = t <1,300 125 110 145

900 = t <1,100 110 95 120

t < 900 90 80 100




(1) Combustion process

* To 1improve the excess air ratio

* To recover the exhaust heat to use for air
heater or recovery boiler or preheat of
material to be heated 1n the process.

- Replace the burners to re-generative
burners




Recovery Use of Waste Heat

Combustion Exhaust Gas
Combustion Air Preheating — Recuperator
Recuperative Burner
Regenerative Burner
Water supply Preheating

Waste heat Recovery Boliler

Raw Material Preheating

Fuel Preheating




Regenerative Burner Unit

Honeycomb Type Heat Storage Unit

Flue Gas

Four Way Valve

| Honeycomb Type Heat Storage Unit

30sec later

Honeycomb Type Heat Storage Unit

1

Flue Gas

Honeycomb Type Heat Storage Unit

Re-generative Burner System




High Performance Industrial Furnace

Regenerative
egenerat Fuel Valve

U1 R~F PR TR
ma e
/"’ m Cuperator

_ FNE
Switch Vaive
]y mnams o *I
- % |
} o

@#577 » Fan _@

Blower 5Oy

Regenerative Burner System

- 1 'JVIU?#EC-:;T?Z?A / \




High Performance Industrial Furnace

/_\ Limit
Heat
ﬂUX / Regenerative Flame o~
[ Conventional Flame
> Flame

Concept of High Temperature Air Combustion/ \




High Performance Industrial Furnace

Concept of High Temperature Air Combustion- Combustion Stability

1000 /

500

Unstable Combustion Region
investigated with a certain burner

I. Ordinary Combustion Region
I1. High Temperature Flame Region

I11. High Temperature Air Combustion Region

20

Oxygen concentration in diluted air[%]

15 10

5

3
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High Performance Industrial Furnace

Measured NOx and CO -emission affected by Diluted Air
Temperature and O, concentration

1200

1000

800 T

600

400 T

200 T

[ =

NOx 50ppm
NOx 40ppm
NOx 30ppm
NOx 20ppm
- NOx 10ppm

) 0ppm
) 100 ppm

20

L
15 10
O 2 [vol%]
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4. Management System

Energy ‘Navr’
Overview of Management System
System Development

7\




Outline of Energy Fee Indication System
(“ Energy Conservation Navi”)

Distribution box (breaker)

"= = == ==
== = = .

] £
Wireless - y e
| J

ka Electric power meter

erele?\ /—)

Actual energy fee afs | Gas f|OW fnetel;

Target energy fee \i

Water flow meter

Energy fee indicator

ECcT




Visual Effect
20% of energy saving can be attained by nature by seeing “Navi” frequently.

Before installation

REJUCHIENY
(the same period of : :
the preceding year), abOUt AfteZplrr;zﬁltI?tlon
1.915 million kWh 20% 1.528 million kWh

“Energy Conservation Navi” have been installed since November 1998 at monitors'
houses. As of March 1999, Energy Conservation Navi” were installed at 800 houses
across the nation.

ECccg




(example) Overview of Electricity
Management System

Power receiving

g station Data sharing
Local area electricity

management system Centralized slectricity Server-client
management system

system D* \Q
R B

=G / T
‘ i3

.I, Departmental manager
% i Target management
=11
.2
> YT
Local substation activity A p
team supervisor » \ S

Target management

Improvement
E activities
> ‘o

Electricity manager
Data monitoring

Employees
Study of data

Utility systems

(compressor banks, substations, etc.)




Development of Energy Saving Control Technology for IT:
Energy Savings of 8 to 20% in Households, Office Buildings, and Factories

1.0Dbjective

Electrical devices used in households, office buildings, shops, and factories

2.Main development items (target: 2002)
Using network:
eSystem that controls the entire loss of electricity minimal
e|nformation transmission interface that can be integrated into devices
eCompact and highly efficient inverter used in factories

3.Provisional calculations of energy savings upon

completion of the development
Households :20%

Office buildings and shops . 14%

Factories : 8% / \

»,

Eccd




Figure 3: Relationship between Current R&D and Conventional Technologies

Applicable House Office
objective holds buildings | Factories District
and shops
Field People's livelihood Industry Autonomous body,

electricity,and gas

Current R& D

f/

Development of technology for a reduction of
power consumption

Development of a total energy saving system with a network
o010

\\

rle 'I-nr\'n olo.oa
6109y

\./

Conventional

technologies

(including technologies
under development)

»,

wilhiza-thao oti ot
\ULIIII_C LIrre CI\IQLIIIH IICLV\IUI N LU Ul

%

\J

Home
automation
technology

ECHO, NET,

HEMA, etc.

Building
monitoring
& control
technology

BEMS,

BACnet, etc.

Factory
equipment
monitoring

& control
technology

Field
Network etc.

Automatic electricity meter
reading and additional
information service
DSM*, OpenPLANET, etc.

Eccd

* DSM : Demand Side Management




5. Methodology
(Way of Thinking)

General Energy Management Items

Promotion Method for Energy
Conservation

Bentimark Activity
Cleaner Production
Strategy of NEDO

International Cooperation Method > s




General Energy Management Items

Organization System (CPU)

Energy Consumption

« Daily, Monthly, On Real Time
Energy Intensity

 Products, Consumption Rate

Equipment's, Insulation, Cleaning ...

CO2 Reduction, Waste Treatment ... / \




Iltems of Thinking

Stop . Stop Unnecessary Energy
Repair . Repair Equipment Defect
Turn off : Intermittent

Reduce : Reduce Dresser, Temperature
Recover : Recover Waste Energy

Replace : Energy Source, Equipment
Work Procedure

7\




The Characteristic Factor
for Energy Saving

Structure &

Layout . Recovery of Utility
— Examination DS @76 waste Heat Reduction
Furnace

(@)

=

= / / / /

0p] |

> %

>

: \ \ \

-

Lu - - -

Reexamln_atlon Operation Strength-e.nlng

of Heating Management of Facility
Conditions J Management

7\




Promotion Method
for Energy Conservation

Establish
Very Important
%
| |

Setting a target

/7
v / Bench Mark Activities
Grasp the current Energy use Get information from other industries,
\1/ countries
Management of energy
Intensity
\ Action Plan
Planning improvement
measures
Implementation & Check /]50\

Improvement —




Bench Marking of Energy Consumption
Unit in Japan




Energy Saving & Resources Saving

for cleaner production
Efficiency & Efficient Use
Conservation [Apellances]
.

Energy 4 ,

o e NG
2 > >

Materialsa . Efficient Products

Input

4%

(Recycles )

[ Cleaner Production)

[ Energy Recycle] v




Concepts of Cleaner Production

- Technologies of Air Pollution, Water Pollution and
Water Treatment were called £nd of Pipe .

Technology Because they disposed of pollutants at
outlet.

( Against that, in Agenda 21 adopted by “United Nations Conference

on Environment and Development (Global Summit) ” in 1992,
“Cleaner Production (CP)” was suggested to progress.)

CP includes not only the conventional technologies
for each measure (Hard Technology), but the tech-
nologies by manageable methods (Soft Technology),
based on the idea of reducing the environm?a
burden in every process from extracting of raw
materials to disposal of products and reuse.




:{ Recycling i Saving

Technology:: Technology

o
*
e
-------------------------

0 0
------------------------------------

Production
Process

sewad
Exhaust

GEs >

Enwronmental Resource
. Preservation . i Saving
Technology Technology

’O ‘
----------------------------

>| Waste Disposal

Disposal System
(End of Pipe)

Sewage Disposal
Exhaust Gas DisposTI

7\




Objects of Cleaner Production

Cleaner Production » Improvement of Environment

----------------------------------------------------------
*

i /Products Improvement

v

Energy Conservation

i ~Material Substitution Protection from Pollution

E - Improvement of Producing
Process and Equipment :

Improvement of Quality

: -Separation & Reuse

: Improvement of Yield rate
: Factory Management P

i «Life Cycle Management Cut down of Machine break down

7 \

- Training/Direction
/Evaluation

*
----------------------------------------------------------

Cut down of Wastes




Promoting Procedure on Programme of “CP”

‘ Decision on introducing Cleaner Production by Top Manager ‘

"

1*.Step || Planning on Programme and Installation of

promoting organization
Declare on introducing Cleaner Production

2"d Step !
Check on Actual Data & Problem (Potential Items)
3rd.Step !

Analysis Potential Items & Planning Countermeasures

4t Step

"

Estimate of Countermeasures & Selection on Action Plans

"

5th, Step
Carry out the Countermeasures & Follow-up the Results




Reduction trend of COD of Pulp&Paper industry

million 450 i T

ton/y Reduction by conversion Reduction by
of goods&Material (58%) Manufacturing

400 IO @O OOl nir ProceSS (18%)

200

Increase of Eff. of Black
liguor Combustion
(26% Cut down)

Reduction by Water
treatment (16%)

X/

- -

1970

1980~1995




1970

1990

Discharge Load of BOD (Japan)

Industries (300)

Pulp&Paper Others
(150) (150)
Industries
20)

Living 78 million tons/y
(58)

Living | 375 million
(75) |tonsly

7\




1. New Sunshine Program (New Technology Development)

1974 1978 1989 1992 1993 2020
[ . Global Warming Prevention
New energy technology research and Innovative technology Action Plan
development (The Sunshine Project) The New Sun- development
| shine Program )
Energy conservation technology International, large scale « New Earth 21
research and development (The (R&D Program on collaborative research
OOI"IIICInF PTOJeCt) I energy and
The environment technology | enyironmental Collaborative R&D on appropriate Support for neighboring
terelopinehl | technologies technology developing countries

2. Energy Efficiency Oriented International Cooperation
International Cooperation Center

* FS & Model Project
* Database Project
* Technology Transfer

3. Environment Oriented Technology
Environment Technology Development Office




6. Energy Saving
Technology

Common (many industries)

Process (example of Iron &
Steel,Ceramic, Pulp & Paper, Power
Generation)

Power Plant, Cascade Utilization

HITAC (High Temperature air
Combustion Technology)

7\




Classification of Energy Saving
Technology

1. Process Technology :
(1) Common Technology
(2) Process Technology

Production Equipment
Auxiliary Machinery & Equipment

Operation & Management

2. Energy Manager System:

Heat:Thermal Conservation Technology / \

Electricity :Electrical Conservation Technology




Flow diagram of energy saving technologies applicable to many industries

Energy sav-
ing technolo-
gies com-
monly appli-
cable to
many indus-
tries

ECCT

[ Technology ]

Combustion
technology

[ Device Type ]

Combustion
device

Steam transporta-
tion & recovery

device

Combustion con- Air-fuel-ratio control device
trol device O, concentration control & device
Suction outlet damper control device

Heat recovery
technology

Power recovery
technology (in-
cluding power
generation)

Economizer & air preheater
Hestexchanger |

‘Waste heat
recovery

Waste heat & re-
sidual pressure re-
COVery power gen-

eration

[ Device ]
Item No. Technology Item/Title Item No. Technology ltem/Title
MI-ME-1 |Energy saving combustion system for small to MI-ME-30 | Hot-blast-generating cupola
medium sized boilers MI-OM-5 | Reduction of coke ratio in cupola
MI-ME-2 |Impulse city gas combustion system for mdustial MI-OM-8 |{Improvement of the efficiency of the melting process
furnaces by continuous desulfurization
Oxygen-enriched combustion device MI-ME-3 |Intelligent burner system for industrial heating furnace . _ .
Radiant tube combustion device MI-ME-4 [Oxygen enriched combustion sysiem MI-ME-22 | Energy saving through improving efficiency of sludge
Regenerative combustion device dehydrator in factory waste water treatment
MI-ME-5 |Vacuum steam heating system MI-ME-23 | Improvement of flow rate control for reverse osmosis
Drain rocovery device MI-ME-6 |Improvement in recovering steam drain in plywood (RO) system for pure water
- - factory
Steam récom?ressxon devics MI-ME-7 |Control of exhaust gas humidity of plywood dryer by MI-ME-27 | PAM motor with variable number of poles
Steam ejector & vacuum pump high temperature hygrometer MI-ME-28 | High efficiency illumination system with constant
MI-OM-1 {Improvement for full recovery of waste heat from current electric power transfer method
steam drain MI-ME-29 | Refrigerating dehumidifier
MI-OM-2 | Multistage recovery of flash steam
Heat pipe
Waste heat recovery boiler MI-ME-8 |Waste heat recovery vacuum type hot water producing
Absorption refrigerator —1 system
Heat ;imp MI-ME-9 |Heat pump type steam recompression cylinder dryer for
drying process MI-OM-3 |Improvement of drain recovery by plate type heat
MI-ME-10 [ Introduction of heal pump using cooling water [or air exchanger
COmPpressors as its heat source
MI-ME-11 |Heat pump type low temperature vacuum CONCentralor
MI-ME-12 | Refrigerating machine waste heal recovery system
Steam turbine power generation MI-ME-13 | Effective use of exhaust heat from waste incineration
Gas turbine power generation b—  |MI-OM-4 |improvement of thermal efficiency of dryer for
Power recovery turbine power generation refractory brick
L__| MI-ME-16 | Recovery of power by installing steam turbine in

Heat storing &
insulating tech-
nology

Optimum con-
trol technology

Heat storing & in-
sulating material

Cogeneration ]

steam pressure reducing line

[ Industrial repowering ]

MI-ME-

Introduction of low pressure steam expansion turbine

MI-M

Low pressure condensing steam turbine

MI-ME

Mixed steam extraction turbine power generator

Heat storing device

Steam accumulator

MI-ME-14

‘Waste heat boiler cogeneration system with secondary
burner

Recuperater

Ceramic-fiber refractory brick

L _[MIMETS

Gas turbine cogeneration system with variable heat-
electricity ratio

RPM control
device

Fan/pump/compressor capacity optimization
- Optimum load operation control devise
Group operation control device

Optimum control
device

Energy manage-

ment device

MI-ME-31

Cogeneration system directly utilizing waste heat at
drying oven

MI-ME-20

Introduction of hydraulic coupling to high pressure
injection pump

MI-ME-21

Energy saving improvement of blowers and pumps

MIL-ME-24

Improvement of 2 motor for a plastic extruder

MI-ME-25

High efficiency inverter driven screw compressor

Sequence control device

MI-ME-26

Air volume control of forced draft fan for boiler by

microcomputer

— Optimum load operation control device

Group operation control device

| [MI-OM-5 |Reduction of coke ratio in cupola
I

[MI-OMJ Improvement of efficiency of turbo air compressor

Power demand coatrol device
Power factor improvement control & phase-

advancing capacitor
Energy monitoring device




Iron & Steel : Production Process and Energy Saving Technology

Ironmaking process

Coke oven

Powder

stove

%
catcher”

Venturi scribber

]
|

LDG
Scrap

BF gas
holder

Steelmaking process

Plants

\} Power generator

ygen,
Auxiliary materials

furnace

Low pressure steam

LL__JJ

Continuous
caster

Molten !
steel

ERr—

Ingot making

7 o9 TP T

Rolling process

1

Major products
Rail

Steel piling
Steel section
Steel bar

Rolling

Long prict

rolling mill
- Wire rod

Wire rod rolling mill

Billet

Bloom

——» Plate
Direct

rplling
it

Plate rolling mill

ot rolled coil
Hot rolled sheet

Cold rotled coil

ECCT

TB;) i Slab 2 BHO) —»Cold rolled sheet
5S¢ ; N
s boiler i - - ., Steel sheet for plating
Waste heat boiler %_ﬁuh Cold strip rolling mill p g
ligh pressure steam U .
v — Soaking » Welded pipe
v oaxing - - - Butt welded pipe
Deacrator — it . et Welded pipe mill
Electric furnace - P - oo -
S A— == i
Cokes.200C A lf Power generator Bloomine mill - - T s —®Seamless pipe
[y Slabbing ooming mill  Reheating furnace Seamless pipe mill
Belt conveyor (3 Condenser »Cast iron products
Circulation Cyclone
blower e water tank
Ttem No. Technology ftem/Title Item No. Technology lrem/Title Item No. Technology ltem/Title Irem No. Technology Itemy/Title Item No. Technology lter/Title
IS-PE-1  |Improvement in segregaied charging of IS-PE-2 |Pulverized coal injection for blast furnace IS-PE-4 _{DC arc furnace with water cooled furnace wall IS-PE-6 | Hot charging and direct roiling mill I1S-PE-7_ | Continuous annealing line
sintering materials IS-PE-3 |BF top-pressure recovery turbine 1 Continuous casting machine IS-PE-11 |Channel induction furnace for cast iron IS-PE-8 | Convection heating type heat weatment furnace
IS-ME-1 {Coal drying and moisture control equipment for it 10 {Hig] uency melting furnace melting for wire rod coil
coke oven IS-PE-11 {Channel induction furnace for cast iron 1S-PE-12 |Ferroalloy furnace for effective energy IS-PE-9 |Low temperature forge welded pipe production
IS-ME-2_|Coke uenching melting utilization method
IS-ME-3 |Exhaust heat recovery system for sintered ore IS-PE-12 |Ferroalloy furnace for effective energy IS-ME-9 [Heating furnace with regenerative
cooling equipment utilization burners ] n :
T— ~ IS-ME-14| High efficiency gas separation apparatus
IS-ME-4 | Seasible heat recovery from main exhaust gas 1S-ME-5 | Hot stove exhaust heat recovery equipment IS-ME-11 | High performance heating furnace [@O;q l'cpimjzed enirgy - ailp-:nef center) %
of sintering machine. 1S-ME-6 |BOF exhaust gas recovery device (including 1S-ME-12{Recovery of sensible heat from skid ~ L34
1S-OM-1 | Automatic combustion control of coke oven sealed BOF) cooling water in heating furnace
1S-OM-2 |Blast furnace operation control system IS<ME-7 | BOF gas seusible heat recovery apparatus | 18-ME-13| Descaling pump (conversion to plunger
1S-OM-3 |Blast furnace hot blast valve control system IS-ME-8 | Raw material preheater for electric arc furnace pump)
1S-OM-4 | Blast furnace burden distribution control I[S-ME-O | Heating furnace with regenerative bumners 1S-OM-6 | Operation improvement of heat
1S-ME-10 | Ladle heating apparatus with regenerative treatment
burners
I1S-OM-5 _|Energy saving operaticn Of electric arc farnace




Ceramic (Cement) : Production Process and Energy Saving Technology

Stack

U

ﬁEiclctric dust

Itern No.

Technology Item/Title

YC-ME-5

Cement production process: Medium-to-low-
temperature flue gas power plant

Turbine  Geperator

Pre-heater

Stack

PACKER

Cement silo

).

Technology Item/Title

Cement production finishing section:
Introduction of pre-grinding roll crusher in the
finishing section (Roller press)

Cement production finishing section:
Introduction of clinker pre-grinding roll crusher (Pre-

Adoption of a high-efficiency separator in the
finishing process

Technology Item/Title

Cement clinker burning process: Adoption of vertical

|
RS .
\ Vertical mill ]
Limestone | | Bag dust collect Stack
ag dust collector
P Stack '
[l~a. Gpsum oA opecir
a Electrical dust
4y ml collector
I Clinker silo g :
= Xl - | :
e ! I
Silica rock Cooling tower | Boiler ——»D ! ) {"E - —=
Vertical toller mill Calcinating Crusher ! Clinker grinding
D - ] furnace Rotary kiln Te-grinding maxhine
) . i roll crusher
Slag Raw material Clinker cooler
crusing process . Finishing process
° Cement Burning Process N &P
Item No.
YC-PE-5
Item No Technology ltem/Title
YC-PE-2  {Cement clinker bumning process: Adoption of YC-PE-6
suspension preheater (SP)
YC-PE-3 | NSP-type cement calcining fumace ginder)
YC-ME-2 | Cement bumning process: Moditication of a YC-PE-7
conventional suspension preheater to a five-stage
cyclone suspension preheater
YC-ME-3 |Clinker burning process: Small-pressure-drop _
suspension preheater
YC-ME-4 | Burning of used tires as substitute fuel for cement kiln
Item No. Technology ltem/Title Item No. Technology ltem/Title item No.
YG-PE-1 |Introduction of electric fumace instead of crucible YC-PE-8 | Cement clinker burning process: Adoption of high- YC-PE-4
furnace for melting glass efficiency quenching cooler

YC-ME-1

Rock crushing process: Adoption of external rock
transfer system to the roller mill crusher
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roller mill for coal crushing
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Truck
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Pulp & Paper : Production Process and Energy Saving Technology

i Chemical pulp production process

Digester Diffuser P
Chip silo Fooder P digesting) z" aslhe;,ashm ) Oxygen bleaching Waste paper pulp production process ] Pul
. hip feedin pulp . (bleaching by oxygen) ulper
. (chip storing)  (chip feeding) Bleacher (waste r maceration)
Chip i Thickener (pulp bleaching) it (du.st removal) pope
(raw material) hquor (dehydration) P ¥l E b Waste paper
2 = T concenfration & (raw material)
chest B / .
@1 (pulp storing) M %leaner. SorE]
e t:ﬂw Refiner Fl o E >
Y atator removal
White iquor—s \ Screen . Thicken: 0:
Recovery bom — (dust removing) Chest (digesting) (dehydrauon) (deinking) Defraye
Caustisizing plant [eo0very bolide i (fine crashmg)
i g P (tecovery of digesting \ J (pulp storing)
(reuse of liquor) chemicals, steam genera[iumf) , N J
] ltem No. Technology Item/Title ]
" PP-PE-5 g;:;\giecr;{ieg{gmhcanon for delignification process of Teom No. Technology lem/Tile
Evapo rafor catpulp PP-PE-3 | Secondary separation pulper in maceration process of
Lime kiln : {concentration MEO  |Modi ; : - Wwasle paper
(reuse of lime) of black liquor) PP-ME-9 deffg’:;gz‘;;::z::t?;;:;?gic‘“:;:: ;groxy gen PP-PE-6 | High-concentration pulper for maceration process of
AR Waste paper
manufacturing chemical pulp PP-ME-10 |{Integration of punched metal screen, slit screen and
maceration machine for processing waste paper
Item No. Technology liem/Title PP-ME-11 |Multi-functional combined screen for waste paper
PP-PE-1  |Improvement of chemical pulp cooking process for processing
*_jenergy saving
PP-PE-2  |Medium-concentration replacement-type pulp washer
for pulp manufacturing L
I Mechanical pulp production p"oces;l
Feeder Cleaner [ Conditioning process ] ] Paper-making process I
:3 (chip feeding) (dust removal) Bleacher Size
{pulp bleaching)

press
f— (sizing agent application)

U P

D&l

fa>> :
Chip silo Refiner 'I}ucker}eg . Chest Re.fme!" ] ryer part der Reel Products
- (Chll; storing) (chip grinding) ?;&:f ?e'n O\f;l)e)hydx anon) (pulp storing)  (digesting) ——I Wire part pc{e&?:alr)?rnmg) (Sleamp;‘yms) E'p?)llxghxgg) (reeling) (ﬁmshmg)
) (paper web f01'm ing)
: i N
Item No. Technology Item/Title Item No. Technology Item/Title Trem No. Technology ltem/Title
PP-ME-1 _|High-temperature odorless Heat Recovery Boiler PP-PE-4 | High-concentration size press PP-ME-3 | Dryer with dryer bars installed inside for paper-making
PP-ME -2 |Plate-type multi-effect liquid-film evaporator for PP-ME-6 |High efficiency dehydrator for dryer of paper-making machine
condensing black liquor of chemical pulp machine PP-ME-4 |Installation of steam-recompression heat pump on
PP-ME-12|Energy saving in crown controlling roll paper-making dryer
PP-ME-13 | High-temperature soft calender for paper making PP-OM:1_|Improvement of dryer part hood to closed type_
PP-OM -2 |Energy saving of vacuum pump for paper-making
machine
Item No. Technology Item/Title Item No. Technology Item/Title Item No. Technology Item/Title
PP-ME-7 _|Heat recovery by sludge incinerator PP-ME-5 |Heat recovery from thermo-mechanical pulp (TMP) in PP-ME-14 | AC driving of paper-making machine and winder
PP-ME-8 |Re-powering system and gas turbine waste heat boiler mechanical pulp manufacturing process system .
PP-OM-3 |Energy efficient production process of thermo- PP-ME-15 |Rotation control of equipment in paper-making
mechanical pulp (TMP) process,

ECCT




Electricity Generation : Power Generation and Energy Saving Technology

Fuel

Air

Combustor

Gas turbine power generation

Gas/oil-fired power generation

Power
generator
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plant (PFBC)
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1/ /Condensate > ~ U
——/—J pump BN / Forced draft fan & ~

Low pressure High pressure Feed water pump Forced draft fan X\ |

food water hoater foeil water haater ) S Circulating water pump lnduced draft fan Clinker crusher Coal pulverizer

L J 1 J ;T
[ ——
— ===} [Tiem No. Technology ltenvTitle [Item No. | Technology ltem/Title | ltem No, Technology Item/Title
—’W [mm]ﬂ EG-ME-1| Rotating regenerative air preheater automatic seal gap |EG4PEA5 [Fluidized bed combustion coal fired boiler ] EG-PE-6 | Pressurized fluidized bed composite coal fired power
! . L E
===

EG-ME-2

Carbon-sealed regenerative air preheater for boiler

EG-ME-3

Separate type heat pipe heat exchanger

e

EG-ME-6

Large sized boeiler soot blower

EG-ME-9

Rotation speed control of large boiler blower and

exhauster through wet type multi-plate speed reducer

|

Item No. Technology liem/Title [tem No. Technology ltem/Title

EG-PE-1 {High efficiency steam turbine blade EG-OM-1 | Low-pressure operation of natural circulation boiler
EG-PE-2 |Supercritical pressure power generation EG-OM-2| Operation method of increased temperature of main
EG-PE-3 | Combined gas and steam turbine power generation steam at boiler outlet

EG-PE-4 | Waste heat recovery power generation EG-OM-3 | Gas recirculating steam temperature control system
EG-ME-4 | Removal method of scale from inside condenser tubes EG-OM-4|Reduction of starting-up time of cold plant
EG-ME-5 | Air cooler for gas turbine combustion air

ECCT

Item No.

Technology Item/Title

EG-ME-7

Repowering combined cycle system of exhaust repeat
combustion type

EG-ME-§

Industrial repowering system




Effect of Measures and Dissemination Rate of Typical
Equipment for Energy Conservation

Decrease of Energy Typical Energy Dissemination
Rate
Industry Intensity (94/73) Conservation Equipment as of 1998
Iron &Steel 29 % Continuous caster (CC) 100 %
Blast furnace top gas pressure 100 %
recovery equipment (TRT)
Coke dry quenching equipment 91 %
(CDQ)
Petrochemical 58 % High-efficiency naphtha 100 %
cracking reactor
High efficiency compressor 100 %
Gas turbine 100 %
Cement 65 % SP, NSP kiln (Heat recovery) 100 %
Paper & Pulp 61 % Continuous digester 100 %

Source : ECCJ
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Electricity Process steam Electricity

Combustor Exhaust gas
Steam Turbine

Alternator

Water supply

4

Alternator Gas Turbine

Economizer

Combustion
exhaust gas Heat Recovery

superheater  Steam Generator

Combined cycle power generation




Trends of Gross Thermal Efficiency (HHV)and
Transmlssmn and Dlstrlbutlon Loss in Japan
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Trends of Steam Pressure and Steam
temperature on Thermal power plants In Japan

AxumE(2—E > AO) C Steam temperature (turbine intake) C

AREN(Z2—E AL kg/cm?-g Steam pressure (turbine intake) kg/cm2+g
o . s
600 310 A X\ m /=
Steam Temperature 203 T
290 |- _ 600
270 | | 566 ’°
ss0l- 250 2 |
0 536 ‘6
200 |-
_ _ 190 |
- - 5 ]
500— 160 - _ \
- 485
. a0 goee— P n
| - 127} ADET]
120 T Steam pressure
102
L 100 - 450 e
- 88 |
80 |-
60 5969 oooooo
42t 3
_ wl = _
400 — l 1 | « L -
- 1955 1960 1965 1970 7 1990 1995 1998

EERREE

_ Fiscal year in which operations commenced




Trends of Development on Unit capacity of

Thermal Power Plant in Japan
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Cascade Utilization of Thermal Energy

Gas / Diesel Engine

Gas Turbine
Exhaust gas Boiler

Steam Boller

Steam Turbine

Heat Pump Adsorption refrigerator

*
*
*

Hot water

Air Conditioning




Example: lllustration of Combined Cycle Assembling

Fig.1 Steam Turbine Power Plant| Fig.2 Gas Turbine Power Plant
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Combined Cycle Power Plant

Exhaust gas Boller
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Gas turbine




Example

Naphtha Gas turbine generator
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Example 2 Waste gas application
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Conclusion

Energy Management

Energy Saving should be
Promoted Practically &
Steadily

The Results will be

e Improvement in Productivity
e Cost Reduction

» Life Keeping of Facilities

 Environmentally Friendly, Waste
Reduction

7\




Apply the Concept of Bolzmann’s Principle
to Activity - 1

/ Normal Effort : Level not Grows up Many things to dc\

S : Effect

N\
Not Active

Other things to do

ery Active

\ | W : Energy input (Eff;t)<




Apply the Concept of Bolzmann’s Principle
to Activity - 2

/ Endeavor : Level Grows up \

S : Effect

Level Grows up

i

Not Active

T Very Active

K W : Energy input (EffoM
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