Chubu Electric Power Co., Inc. and
its Customer Service Offices



Overview of Chubu Electiic Power Co., Inc
(1) Introduction to Chubu Region

(2) Organization of the company
@ Overview and Organizational chart of the company

(3) Summary of the Facilities
® Comparison of Electric Power Stations, Power Transmission and Power
Distribution Facilities among 10 Electric Power Companies
@ Company Management's Probtems Concernlng Supply and Demand es-
pecsaily the increase in Demand ' :

(4) Research & Development on New Energy by the Company

. S.Qiiices '

(1) Overview of the Offices

 ® The scope of work organization and work allotment

(@ TOpICS on each Section

" lce Heat Accurulation type Heat Pump System : Salee Section
2. Power Consumpllon Meter Read:ng by Handy Termmal : Rate Seclion

3. ‘_Automatic Rerouting System for Electric Power Supply Cqble Consum—'
ers' Cenler '

4. _Prevenhve Measures f01r Power Supply Failure caused by Local Work ( An ';
' ilnterruptsble power supply method) Power DJstnbut:on Technology Group,
‘Power Distribulion Section



Profile

Since its founding in 1951, Chitbu Flectric Power Company, Incovporated has sup-
plied power to the five prefectures of Japan's centrally-located Chubu region, an area
of approximately 89,000 square kilométers serving more than 15 miltion people. The
Company ranks third among .Jétp'a_n’s nine principal power corapanies in terms of
generaling capacity, energy sales and revenues. Headguartered in the nation’s fourth
largest metropolis, Nagoya, the Company raintains eight regional offices in Japan, and
has established representative offices in Washington, D.C. and London.

The Chubu region plays a cruciat role as one of Japan's key transportation, dis-
tribution, and manufacturing centers. The region ships 23% of Japan's manufactured
goods and accounts for 21% of its exports. With proposed major projects like the 24.
hour Chubu New International Airport and the Chue Linear Express high-spead rail-
way, the Chubu région is rapidly becoming a major gateway between Japan and the
world. The region is also in the international spotlight as the site for the 1998
Winter Clympics in Nagano Prefecture, and the planned Aichi World Exposition
in 2005. o ‘_ -

Chubu Electric has beén able to contribute to the development
of the Chubu region, both in industry and in the community,
by providing a stable supply of electrical energy. Since its
economic growth is interdependent with that of the region,
Chubu Electric strives to positively supporl various projects
and cultural activities in central Japan.

S L

Preduction line of the world_famovs
Toyota Motor Corporation

o

Chubu New Inte;ﬂ&ﬂioﬁal Apport
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T Site of the 1598 Winter Olympie in Nagano -
s Soureé: Ministry of Educalion. Toukd Olympic Tokuhon
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Instalfed Generating Capacity and Electric Power Generation of Electric Utilities (as of Marer 31, 1995y

' : _ Thermat oo Nudear . Hydrodlectkk Co_ e
Compary MW Gwh Mw - GWh MW © Gwh MW Gwh
Hokkaido EPCo. 3012 12,430 1,158 9,104 1.211 3,726 5,380 25,260
Tohoku EPCo. 8,400 38,336 524 4,138 2,436 8,056 11,361 50,530
Tokyo EPCo. 29,382 139,653 14,596 97,165 7,340 11,990 51,318 248,808
Chubu ErPCo. 18,383 80,224 3,617 24,512 4,655 6,457 26,654 111,204
Hokuriku EPCo. : 3162 10,924 540 3,551 1,806 5,052 5,508 19,527
Kansai €PCo. 18,581 63,064 9,768 £0,898 7.006 10,022 35,355 133,984
Chugoku EFCo, 6,406 31,654 " 1,280 9,259 12,210 2,309 9,956 43,232
Shikoku EPCo. 3171 12,962 2022 12,245 1,120 1,802 6,313 27,010
Kyushu EPCo, - 9,642 11,853 4,078 27,124 © 2,323 2,529 16.043 61,506
Okinawa EPCo. 1,452 4,357 - — - _ — 1452 4,357

Subtotal 101,591 425,457 37,583 248,008 . 30,168 $1,953° 169,342 725,417
EPDC : 4,642 28,683 . — 7,653 9,951 12,295 38,634
Others 10,187 55,200 2,783 . 20,157 2,738 8,065 " 15,707 83,421

Total o 116,420 509,340 40,366 268,164 40,558 £9,969 197,344 847,473

Note: The cotegory 'éthers ~ includes japon Atomic Power Co,, mnicipal power generoting enterprises,
and joint venture genérating comguanies.
Source: FEPC, :
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retalled Generating Capacity and Flecliic Pawei Gemer ttan ol estra ! ilities
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As the demand for electric power increases, the supply
and demand balance becomes harder to maintain.

Electric Power: _
Reftecting the movement of people to-

@ Eleclric Power Consumption

[t 2 300 makon ki)

wards a more affluent and substantial life,
which involves an improvament int the living

environment, an ingreasing demand on the  pw}p—

leisure induslry, the improvement and mu'ti- :
functionalization of machinery, equipment
and instrumentation, and the demarid for air-

T

conditfoning, all contribute o a sleadlly in- ™
ereasing demand for elactric power.,

The tolal eleclric power consumption be-
ing 110.1 bitlions kwh as of 1994 is expecled :
to further increase at an annual average
growth rate of 2.49%,

L g

Maximum Electric Power
Consumption: |

[X%:]

1

i SEAL

1994 1995 | 1996 1997 1898 1999 ‘' 20d0 2005

«(Past) {Expacted}-» (Fiscal year)

In-1995, due lo the fiercely hot weather
over the last faw years, a maximum electric

power, al the sendmg end of 25.08 kWh was -

recorded.

Power consumgption Is affected by me-
* dium and long term climatic and economic :

@ Maximum Fieclric Power (Sendmg end)
{Maximum dor 3 days)

© . air-conditioning among others. Consumer

conditions, this not wnhslandmg an annual 200 |-
increase in power consumphon of23%is

() shows the sending end.

. expected dua 1o an increased demand for i

*aron |-

education measures have been liied by

D

power companias in an effort to flatten peak 2800
- power consumption and these may have an
: aifecl on tha market in the future.:

R L
'T_BE” . Tt

* Genérating End arid Sending End

power station is called “Electric Power at
the Generating End”, from which electric
“power is taken for use for auxiliary équipment - jreat-—+
“and lighling in the station itsell and the re-

2500 T um: : ' . _'__ .
aE “‘i’nﬁfasmzs N EEEE I S ‘
2400 | {(Expactation) . . 1 -

Tha total electiic power generated atthe ™

et B 01 ey el s 0

maining power which is actually distributed
is’ called “Electric Power at the Sending End",

1994 1905 1596 1937 1998 1999 2000 - 2005

" e-(Pasl) {Expacled)-» (Fiscal year)

- Rasults aiaasot August, 1934,

~ As shown above, the incréased demand for elec-
tric power has more and more narrowed the gap be-

tween supply and demand, Chubu Electic Power Co. .
now receives eleclric power trom other eleciric power -
companies, through which a sparo supply capacity of

‘8%, regarded as lhe proper amount for the near fu-
ture, is maintained. Alsa, Chubu Electric Power Co. is
trying lo maintain a stable power supply in relation to
damand increases by requosling that customers be

more engrgy concision and réduica power consump-

tion during summer afternoon,

- “In the futurs, it wil mewlab{y become necessary to

" maintaln an on going dtalogue w:th consumers to pro-

mota the develépment of power rgsources. Also, posi-
tive measurés to reduce power consumplion peaks
on the consumers’ side, will be performed such as
madification of tha rate systen. :

I ?2 _—



Almmg at a Good Balance among Power Generatmg
Sources, which is extremely important.

———

Electric Power (‘enerat!ng Sources

" Japan's energy dependency upon foreign countries
is approximately 84%, of which oil dependency is
99.6%. Petroleum, for which a price rise Is expected
over the medium- or long-term, can be regarded, from
a stable power source point of view, as having highly

unstable factors such as Hucluations in the oil supply

volume which can be alfected by tha internationa! situ-
alion.

Developmenl of electrical power sources which
needs 10 lo 20 years, shéuld be promoted for diversi-
!rcation from a Iong -erm view pomt When campre

ey

'henswely ovalualmg the stability of power source,

economicalnass, ils operational characteristics and’
alfect on the environmenl, it is imporiand io achieve a
balance among electric power generating soturces cen-
tering on nuclear power,

@ Power Facillty Coniposition

" {As of March 31, 1995)

{26.65 milica kW)
6%

Bydroelsctic

{Cwned taciites only)

@ Heiatlonshlp between Dally_ Dema‘n‘d—Supply Curve and Supply

Pumped-sigiage
hydroelectic
power station

. Poundaga typa
hydroateciric
power station

Rasarvolr Typa )
hydroelectic power station

Peq@pp?yl Patroleum
i
, Madp g:JPpPy LNG, LG
" col R
: Huclear
Easéaébnggf Self-fiow type ﬁydroel:ecffic ;)os\.fer :slal.ion

0 2 ] & ] 10

12

14 16 18

Pumped-storage Hydroelectric Power Statlon:
This typa of hydroelectric powar siation can easily ba
started so as to cope with fluctuations in the power de-
mand. It is ulilized for a demand heading for or at the
peak consumption and for quick fluctuations. :
Pumped-slorage Hydroelectrle Power Station:
Both have high initial costs but are economlcauy supe-

rior considering the averaga durable service life. Their
quick-start operation is'uséd to cope with the demand

fluctuations at peak supply ¢apacity.’

Pelroleum Power:

This typa of power station has a high operating ¢ost and
is utilized for peak capacily supplying of eleclvicily based
on its cheaper capilal cosls and its syperiority in coping
‘with demand flucluations.

LNG & LPG Power: L

Both ol thesd powar $tations are un.:zed for the m:ddie
: capac-ty supptymg ol e‘ecldcnty because lheyr have a lower

operating cost than petroleum power, also they aro

:cheaper than the coal power in capilal cosls and are su-

perior in coping with the demand fluctuations

Coal Power:

This power station is ulitized for medsum capacny sup
plying of electricity between the basic and the middle sup-
ply capacilies, based upon il cheaper operaling costs,
expensive capilal costs and superiosity to puclear power
in easily coping with demand fluctualions.

" Nuclear Power:

Nuclear power has a low operating cosl but a high capi
tal cost and Is utilized aiming at a highly efficient opera-
ticn for the basic capacily supplying ol eleclricity.
Sell-flow type Hydroelectric Power Station:

This type of hydroelectric power station which is highin
initial cost but is econamically superior considering the
average durable sarvice life is utilized for the basic ca-
pacily supplying of eleclricily.

Y I



Research and Development on Fuel Batteries,
Solar Power and Wind Generated Electric Power
has been undertaken by Chubu Electnc Power Co.

Fuel Baltery:

The fuel battery, smatl & phosphoric type, Is’ currently
undergoing development for practicat applications and
now is actually operated for demonstrations. As for the
targe-sized luel baltery (BMW), Chubu Etectiié Pawer Co.
has participaled in'a demonstrative study aid technologi-
cal avalualion, and at tha sameé time, in research and de-
© velopment on the next generalion fuel batteiles as weil
as high temperalwe type fuel batterles

~Fuel Batlery

Phosphoric
Ballery
{50 to 200kW)

i 4 units (Total 350 KW) were installed
at the KAWAGOE Power Station at the
end of 1994,

» 1 unit (50 KW) was installed al the
KAMISHIRO Transtormer Station In 1995,

“Fused
Carbonate
Type:

“[the piiot plant (1,000 KW class) construcled -
. | at the KAWAGOE: Power Stalion and for which

the research and davelopment was done as
part of the Nationial Solar Power Project has
aclually been opetahng 16r lurther study since
1996.

Solid
Eleclrolyls
Type:

This battery, highly promising as a commer
cial eleclric power source in the fulure, is cur-
rently be researched and developed al the
Technotogical Cenler,

Solar Power:

- The solar power units (total : 372 KW) already instalted
al site in the company's plants since 1995 are undergo-
ing further study and research in such areas as durabil-

ity, reliability,

fowering costs and m!egratson into exrstmg

.systems. Additionally, installation in a private house, its

rinstaling mel

hods and the optimum mtegratlon syslem

combmmg a baltery & commercml erecmc power source
has been lested ;

1994 ,1995

Uintraduced 222 kW 150 kW
" Eleclric Power
Capacity . ..
" Instalted Snle . 18 sites at the Several siles at the
© technical center  [Human Rasoucces
i Developmenl
Cenler-

Wind Generaled Electric Power
(Windpower):

© One wind electric power unit has been installed at the
HEKINAN Thermal Station and is currently in operation,

Fuel Battery DE NCHJ KUN opera !ed al rhe
KA WAGOE Power Stalion

1Mnd Gonarared Efecmc PoWer Umr msla!fed at
HEK!NAN Thermal Sfanon



Organization and Duties

1.4 Strllctilr'e

(1) Company structure
Company business is conducted accordmg to a certain order, and that foun-
dation forms the structure. Unlike small private stores, businesses like ours,
with tremendous facilities over vast area for a large number of customers
need many offices’ ‘and employees. Theréfore, the allocation of employees
and the operation’ “of facilities must be particulary rational to effectively
promote unified operation throughout the company.
The outline of our company is shown in- , “Organization Chart.” Of
fices and departments that constitute the orgamzatmn have their own juris-
dictions and duties, as well as the required number of employees and the
staff in managerial positions to manage and supervise the employees.

(2) Duties of headquarters, regional offices, and customer service offices
Qur organization for operations is roughly divided into three areas head-
quarters regional offices, and customer service offices,

a. Headquarters - -
For long-term stable power supply, whmh is an obhgatlon of pubhc utili-
ties, the headquarters makes future plans for the whole company con-
cerning the power source development; environmental measures, and im-
provement of service reliability, by offering guidance and advice so that
respective offices, mciudmg regrona] ofﬁcnes can’ function eﬂ‘eetwely to
reach their targets -

b. Regmnal ofﬁces R ‘ S :

" Based on plans made by the headquarters for: the who]e company, re-
gwnal offices make specific plans for operations in their respective juris-
dictions. They supervise and give guidance to customer service olfices
and other attached offices.

They take partial charge of customer service for respechve areas in col
laboration with customer service offices.

- Tokyo Office is’ engaged in business wlueh needs to be processed in Tokyo
related to government ofﬁces and various organizations, . '

¢. Customer service offices ' :
Based on the plans made by the headquarters and regwnal ofﬁces cus-
tomer service offices are engaged in utility contract service and billing/
charge-collection service for customers in the service area, offering wide-
ranging services such as notification of outages, dealing with customers’
requests and consulting services for the safe and efficient use of electric-
ily. They dre also engaged in construction of distribution facilities, public
- safety, and facility maintenance to supply high-quality electricity safely
and economically.

— 75 J—



2. Outline o‘f'the Stmtbth’ré}ahd'D:ilztiics_'oxf Customer Serwce Ofﬁ‘c_e{s
Customer service offices comprise of large sca!e ofﬁces, medmm scale oﬂ:ces
_small -scale offices, and service statwns (SS) that operate under the customer
service offices.

(1) Structure of customer service offices

[Latgs offices]”

-~ Generol Affairs Gréup

“: Reception (6ver the countdr consultant)
-— Customer service 1

—- Maintenerice

Techmcal ser\nce

L2 Customer Center’ L

Low voltagé contract
sm er Service —-[
;s;: Cu mer Ser Low voltage sales

| High. voltage contract,
| 2nd Customer Service —E thh vo!tage sa!es vl

' Sec Lo .
General Manager of ' ) R {[ssuance manngement)
Customer Servite ______-_Billing & Co!_leclions Mater reading '

O | Sec . : Collections (desk)
e Ol '.Co\leclior’ts(sile)i

_ . [ssuance’ Management Sec (Atsu(a Customer Sernce Ofﬁce only)

Deguiy General, : Design o _

- Manager " Lanid aflaies
: ' H\Vork '

Planning, inspection

= Diétribulion See

Distribution { Technical education
'l‘echnology Group Te’ch;niéal expertise

Undergmund
Dlstnbutlon Line Sec )

* 2nd Customer Service Sec. may be omxtted in terms of the sca]e of personnel
* Distribution Technology Group is estabhshed in strateglc ofﬁces. _
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_[Mediu'm-bt'ﬁces]

General Manager of

Cuslome:r Service
Office o

Deputy General
" Manager

[Small-scale office]

General ?Manager of

Customer Service -
Office -

—~ General Aifdirs droup

— Customer Serv‘ice Sec _”L

'-_%E

i

Blllang & Collections
T Sec

é"ﬂ Distribution Se¢ .

Customer Ser\nce Sec. ——r

Distribution Sec

{Sevvice 5tariorﬂ

General Manager

(Type A}

Customer Service
Distribution ,

Géneral Manage

', MC

General Manager

1

(Type B) '
Customer Service
sttnbutlén

_l

Porohe e
AL Custonier Service

i pof

" (Type &

Distribution

Reception
Customer ser'nce

Meler reading
Col!echons

Planning, design, land, work
Inspection, maintenance

=~ Technical service

Custorier servica
Blllmg & collections

Planmng, design, land, work, inspection,
mamkenance

Teéhnical' service
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' (2} Outline of actmhes of customer service office
" The task allotted to a customer service office differs accordmg to the scale of
~ cach office and regional charactenshcs The following i a representatwe
flow and division of duties in a large-scale customer service office. '

a. Flow of w'brk'_

1 Application (Electric| Meter Readlng. A rooticatton. Taauis '
Hp d ER R i n, Inquir :
I ' Work’ company) 1 Collectlons o - A“ppl cation, Inquiry 3
_-';‘;uun--’u----unhnqd:-}nnn-‘ﬁlhnéi@un;u'
| . . N ~ . . - ",
1] (1st/2nd Custorier | Billing & Collections . (Customer Center) . i
! Service Sec.) 1 Sec, /L ([jﬂc;;ﬂ:‘;l::n for Matiers - :
'y =g . o o E L Y : - - ~ M
.ouuge — . Acc?pla;}ce of i T \* Meter_rt_eadmg to . [ ], Related v Breatriciny 3 _(‘.'e‘l)nl:.ltm(. :
Natification § -Application for New . | i} Check customer’s - { |' « £xuasion/Reduction 1, Quuse X
- Elecmcity Service . Power Consumptian \r & Renewal 1
9]+ Conclusion of Contract| |, Cateulalion of V] e tavestigatiso, et ' :
£ 4 with Customer’ (Uuhty " | Blactvie Power + Consulling i i
. connact) I IR . s | | 2Apstication for ' #
L] . o o Ri’t’es .| | Troublesheoting for '
3 1 I AT o : Collectmﬂ of B!"S i DOistribution Facilitics ' i
S N P - S S W I |
g . Sveely N B I e e+ LI . §
7| Eraminations . { (Gene‘ral Affairs: G) | ¥ ]
o UBesign Request 1|+ General Affajrs . |1 _(1'§f.“gnkr‘|scs“k°‘c’ ' ‘5
- R W dle P arl 1| * Technical Scrvice for 1 i
: : S DA A;l‘:f:z:s{rahon - ladoor Wiring ! :
fetribislion © oy e * Techaizal Service | -
1 (Distribution See) | . |* Personnel . : « Consulting for H ]
: 1} » Dasign planding il “Welfare t Indoor wirtng ) Work,
- 41+ Design for : “ile Matenal' etc ¢ [ Patroiling g Consulting/] =
-f: A D!str’ibutlon Line ; — o 4 * Inspection of Facitities %
s R;"E"l ;-':"“ Work To s e T2t ¢ Troubleshooting ' H
L fs Rguimlid g i LR+ Restoralion Work
i’ ‘I}:’ﬁ;‘!ll,::n . Executionﬂnspcchon N wmﬁbu“u T“Moldn:m_;;:, estoralion Wor ]
1 (quthadl g3 |s Techaicel Education L i '
dl 8 * Underground) 1% 1]* Devetapmentiof Now ’o's . s [}
o ) .+ Dasign - oot S5 Mithods 2 : Y
- L . ’ ' iRle Gu:dmce oh Corx’ |]nm¢n[_: £ (Maintenanec)’ 1
i N i L d : et (31} Maintéasnce/Manage- '
£ gl -*tand: _ i . ment of Distribution '
* i “] e -='l‘ransfer oflnstalled : . Facilities ) 1 <
1 Work _ . ‘Pnpmg and F‘acuhhes . * Planaing for Patrolling/ |y i
i . | 1 o R S 1 lnspeciion "
— 1l . -.* Troubleshooting —
1 lnspcctiql:»n Piarhted I/ Request for Troubleshooting |  + Failure lastructions, :
i and Rep.'nr Work ' ae. p
' T 1
1 [ [
- b o - -
: : VGuidagee far! 1
o, 1 Conlractors 1
5 R“"‘"‘ - Sy : C;sl;r;er.szr:ic; ol
"""",Complul.ton mawnea HAauwEenua ] Office bn o
’ _‘I"ays_ncn.l. =: i ’---nn-n-‘
“{Contractor) o

. Co
(e .




b. Division of duties

T

“Office or D_ebértn’%en} :

R

Division of dhﬁei

a,Standard

CCustonier Center

~ 1st Customer Service
Sec.

Customer service office

Genéral Affairs Group

P

General affairs, pmperty admlmstratmnr bulfdmg, labor,
personnel, welt”are accountmg. and materials

1. Receptmn aqd proc%ss:ng (incl. reﬂecnon of changes) of
applications for low- voltage utility contracts, as well as’
contract management {Those dccompanied by customer
works are encluded)

‘Receptmn and processmg of request fram customer
. :Demand can!rol j
. ‘Cash 3cceptance and processmg (?roeessmg is excluded
when it is left to 1st Customier Service See.)’

15 Nohﬁcatlon ot‘ outage (below SOOkW) and related.manage

: ment
~ {Matters Jent lo Dlslnbutmn Sec. are. excluded) -
6 Compensatlon and reparatwn accompanylng lhe transfer of .
distribution facilities (hlgh voltage and below) i i
1. Compensanon 3nd reparauon accompanymg lhe change in
‘power supply and supply tonditions, '
8. Reception and processing oi‘mqmry about electnc:ty and
‘management of service station
9. Electric appliante and material test
10. Management ofmslruments for transacuon and automal.u:
contro} equipment: '
1l. Planmng, management and |mp!ementatmn of mamtenance
ivork for distribution’ facilities

12, Remote monitaring aad éontrol of dtstnbuuon facnhlles of

-genecating facilities and substations
13. Gutage répair and miscellangaus service works )
14. Techmcal consultatmn for customer’s electric !‘acnlttxes

1. Receptlon and processmg (incl reflection ofchanges) of
. applications for Yow-voltage ntility contracts, as well as
contract managemsent {Those accomipanied by custemer
works are excluded) = -
2. Caleulation; collection, and management ofchh,rges for
temporary i:ghtmg and powver (for short-term uullzahon
_tontracts)
3. Cash acceplance and processing (Processmg is excluded
when it is left to Customer Center.) :
Demand contral :
Investigation oflow-—-\/o!lage power ‘demtand . :
Reinforcement of low-vollage demand base; p;-omouon ofload
' Ievelmg, diffusioni of machinery ahd systems that contribute
to effective energy ulilization, enhghténment for said diffu. .
sion, and other related job i

LA o

117 "Customér Service, publicity activities, mformahon collechon

and other related jobs
8. _Management and operatwn of PR facilities in the ofﬁce :

i 80 —




* Office oF Departmerit’ |

s D’iv'isi‘éh dl'du"lie"s

2A4d Cuslorer Service:

Sec. . !

L

Balhng & Collectlons
Sec C

Distribution Sec.

Distribution
“Technology Group

i

badi ol

B

B

" neering method and technology

."Recephon and processing (mci reflestion ot‘changés)ol‘ N

applications for high-voltage utility contracts ds well as

‘contract manageiment
.- Notification oL outage {above 500kW) and related manage-

ment (Malters left to the Distribution Sec. are excluded)
High- voltage démand control

Investigation of high-voltage power demand
Reinforcement of high-voltage demand base, promotion of -
load levéling/ diffusion of machmery and systems that

“dontribute to effective enérgy utilization, educatzon for said’

diffusion, and other related work
Industrial develspnent related work

.:Work related to meler readmg
Collectmn and custody of electric and mcrdenta~ charges

Work concerning account transfer and direct transfer
Management concerning cons:gned ch arge collecttons

Plannmg for distribution facilities
Preparation of distribution related budget plans and budget

© contral

Management of d:stnbuuon ofﬁce autamation
Design, execulion, and inspection of distribution line work
Acquisition of various rights, compensation, and reparalion

“concerning sités for distribution

Stugdy of which customers sutTered outages and are entitled

“to oulage dlscount

: Planni‘n’g and implemeniation of,iechnic'al education

Research, development, and guidance regarding new engi-

_ 81 G




The Heat Accumulatlon Type Heat Pump System
has been recommended for the air-conditioning:

of bu:ldlngs. .

The requirement for amenmas and dever _
opmeni of a highly information-orientéd so- -
ciely has brought about recent!y arapid In-.
crease in the demand lor air-conditioning. .
This has been one cause ot the narrowing of
. the gap between electric power supply and ,

demand.

On the other hand enwronmenlal prob ;.
lems such as limited resources and the.

" green-house eftect has required more efiec-
tive utilization of enertgy.

Because of this, Chubu Eleclr:c PowerCo .
has proposed, incofporation oi electric power :
air-conditioning systems using mamly Heat

Accumulation Type Heat Pumps capable of

utilizirig refatively cheap night-time elgctric |
power as a means of contributing lo enesgy-

saving & lhe avenness of lhe eleclric power
“toad.

S

| Cagéoaw”

oo Heal "
acéumulation

@t:r;mn lac.hbes

‘[ @ Ogération mtﬁ Heat accumulation lyﬁe heal pump system

SRR _{[;io_.f__f:; R R S Sy R R
Co KA |rb?nd+tmtng load 5
: curva in bu‘fd-ngs L :

Dis'charge

Alr Cbhdi‘,mmg hours S
in buildings

Kinds of Heat Accumula!lon Type Alr-conditlonlng System'-

(1) Waler or lce Heat Accu mulahon Heal
Pump System  (Concentrated System)

Tha heal accumuiation lype heat pumg
system operates the heat gump during the

mghl lime and storés lce, water or hot waler
in accumulation tanks. During daylime tem-

pératute conlrol, the system sends oul cold

‘or hot air into each room through the tem-
peralure control equipment into which cold
or hol water is fed in each room.

(During the peak season the same heai sourcd is opefa'ed for 24 héurs.)

o Water heat accumulallon
type heat pump syslem

@ lce heat accumulation
lype heal pump system

eﬁ

1 wwnmg Doy
oy Koy,

L

e T

Water piping

; L '

(2) lca Heat Accumulation Type individual Air-conditioning Syslem:

In accordance with the development of a highly information-oriented soclety, there has appeared building with
inteltigent or office-automated functions. These have mainty adopted Individual dispersion lype air-conditioning
‘systems such as multiple air-conditioning units {for building) or package type which controls the temperature for
each floor or office space. This type of air-conditioping is oxpecled to increase in the future based on its cheaper
installation cost, its case of design and installation, and its convenience for controlling the air temperalure in dreas.
_ lce Heat Accumulaiion Type Individual Air Conditioning System, which is a new heat accumulation type air-
conditioning system has, in addition lo this individual dispersion system, an additional ouistanding featuro. lthas

. aanice heal accumulation tank mounted on it, which has been already sold on ‘the markel ang plans are currenily
being imade for future promotion by Chubu Electfic Power Co., Inc.

Indoot Unit
{10 Hp Systam)

® Example 0[ Mulllple Air Conditioning Units (12.5 Hp) In Buildings

Too Heat Accumutation Tark

ﬂeYrugeranl Piping

ol 8 uni

Ingtallation of P 10 a Maxicum

ts ig possrble

M;éé@%®

4.82 —




By Utilization of Heat Accumulataon Expense Can
Be Reduced

By sloring the coolness o heat used ot lemperae ' 1. The reduction of dperdting costs by using dis-

i Iure control during tia night through a highly elficlent - “counted night-lime rate electricity.
heat g pump, ‘and using the stored healcoolness dusing 2. - Adown-sizing of reduction of the heat sburce eqmp
tho day the following advanlages can be achieved;, “menl such as lhe air-conditionirig Unit or the trans-
tormer.

3. A réduction in the basle rale throtgh a reducluon in
the contracted amounl of power consumpuon

— Night time —p————— Day time- : e
|  Conventional pawer
A=8B consumpllon :

i

_ (f;tlel?igcllon ?'{~ Capacﬂy or oontracted,_ e o
equipment —Fower coneumphon - consumion /

S N
5’ :

12 L
<) J :
a accumula tlon type 1 A
2 gat pump is used. :];

' _8 Heal accumuia!:on operaho

l - (Discounted rale) : e

22 24
* " Hour

(Example of power consurned by ong ofnce building during one day)

Elecinc power llSe!f is unstorab!e {herelore, sup- bring about a reduction in equipment inveslment and
ply facilities must always be ready to meet maximum . an improvement in the utifization of existing facilities.
power consumption demand. As shown above, if the This will also bring aboul a decrease in the cost of

day-time demand ¢an be shified to the night, thiswill = power.
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Meter Reading Card

0td Neter Reading Ca:d
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- : s @ } i l i @ )\&‘VF)‘E&?
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New Meter Reading Card
®Custoner nane
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'id}dmount of consu-ptlon tax ER LR

@Custoner I, D

@Billing period:

@Contract Power

®The reading of the geter on this ﬁeter reading day

®The reading of the weter on‘the previous weter reading day
@Anount of this month’s conguﬁption _ -

@Coliection day or withdrawing day -
- @This monfh's weter reading day
" ®The next month’s metér readlng day

@bata of withdraving

‘@Amount of thhdrawmg in the prev:oos month

v

- @Awount of the prevtous month s consumpt1on

GBT:thdrawnng day

_ 85 —



Automation of distribution lines

A, l'lrst stage automatwn (Manual control system 1987 s 1990)
thn trouble oceurs ina dmstnbutlon line, we send mamtenance staff
to the site in order to miniimize the outage range and times. ‘However,
-wé started the first stage of distribution line automation in 1solat10n of
the failt section by remaote control from the pertment customer service
: ofﬁce, thereby substantlal]y reducmg lhe outage range and time.
- (a) Outline ,
~The dxstnbutnon lme automahon system means that the master stat:on
_-;-mstalled in a customer service office monitors and’ controls the slave
i‘stations through sngnal ‘transmission line. Momtonng and control are
' carned out by operators who make the ]udgement while watéhing the
screen of the master station.

Fig. 1 Outline of Distribution Line Automation

Customer
service office

" -Commercial
power source '{ GVCV | |. Masler station

Communication line :I\ _

- Non-outage power ‘(Slgnal transmlssmn line) ’

_supply' unit .

‘_Substat"ion 7 _ R :
YR, v}  swikhosny S|

Slave station



B. ' Future dtstnbutlon hne automation plan (1991 - 2000)

Although we started the dnstnbutlon line automation w1th the manual
control systemi, we also continued with development of a computerized

;automatm contro] system and have reached levels of pratical applica-
tion actually

Since we ¢an expect great resu]t from this system in terms of labor
savmg in operétlon improvements in thé distribution line control, effi-
ciency in the eqmpment investment and solutions to the future prob-

‘lem of dlﬁiculty in secunng enough personnel, we established the “Long-
“Term Distribution Lme Automation Plan (1991 ~ 2000)", centerring

mainly on the computenzed automatic control system.
We will be executing this plan on a specific annual plan, but will
include’ the latest technolog‘les and methods of the time and operate

’ﬂex:bly by construction plants on expenses boring our overall judge-
jment?on expenises construction plans of customer service office and

replacement of the control office systems. The following outlines this
“Long—'l‘erm Dlstnbuhon Line Aatomation Plan

Fa'g. 2 Outline of Computenzed Au_to_matlc Contro} System

: " Base point Opeliat:ior'. office = ‘Satelite opemti.on o!_'fiée :
u C?lnpute_r  Communi- : _ Terminal
By cationline | -~ device -
S T _
& "6.6kVdistri- |} 6.6 kV distri-
=30 " bution line’ : bution line
Q- : : )
£ = 5%% i% L === &:—;s‘?
‘i ST i~ . Communi- T :
) Operator Terminal device Comimuni- cation line
console {backup)  cation line
s The automatic control mastler station -] The monitoring and control r'esijlts'_
& automatically monitors and controls all at the basic point operation office
b4 distribution line systems ineluding the “are displayed on the CRT screen of
L] + . | . i . i
2 sattelite operation office and the result is -] terminal device.
Q N

difsiﬂayed on the CRT séreen of three units.
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System Composmon'

. Head O Olﬂce
SeRamiie,

Eyslam

)

Okazakl Branch

Sarvet Systom

/| branches

=5 3
Da's Bass Senvar
e
Olher

( Autamatic Power

Olstiibution Cable
Lcerouling Net Work

- Okazakl Power Supply

Ccrntrol Slalion

3 o
Calcutztion Systam b
Coneus Staicn

1
Power Distribution
Substation
Pawer

Trandmsoaon,
Cave

Branch Oitices

i i ] _.-‘/
{ g : i
\ Host Station
\ . (Ful Graphsc Dtspiay)
L DO A |
Trwmpﬁtr:tl:mwming f

BranchTC RT‘H
B
T 8ackap Host Staton

1Shatslon Dispiay)

Intéi‘bdh néé;téd System:

@ Eleclrlc Power D;stnbunon Control System:

Through system-wide Information provided by the network lroubles in power lransmiss1on cables of overload
ing of substallons for power distribution, can bo monitored. .

@ Integrated Power Distibution Control System: _
Through facility-wide information provided by the system; prediction of 10ads on the cables is possible. Also,

simplification of dala input work has been brought about by equipment changes.



Examples on display
Host Station (Futl Graphic display):

. Display of the power distribution c;able'roule_s 2. Display of _é single line conneclion drawling of the
- drawn on a road map transformer stations

s MIYATAY e o )

HEI B

_ 3. Dispiay'of various lists: : o
* Back-up Host Station B System Monitoring Station:
(Skeleton display): _ '
-

Display of the power cable circult diagram ~ Display ol tha system operational status

-— 90 -



System Cbmposition

Headquarters Station:

1 Desk'top Iype CRT dlsplays the currenl status of daily operations
and tho conlent of the operation.

N _ e 4. The Signal fransmission device performs mutual
‘ ; ' T data transmission/receipt betwgen Host & Substa-
tions.

2. The System Watch Table (Okazaki Branch only) monl-
toring the operational status of the overall system and
quickly informing the operator of any problerns.

: : M Iy 1-5:"!_

5. SF data printer makes dala recoids, for
power failures, operation of results and for
‘equipment.

3. The back- -up host station can continue disirib’u’lion line rerouting
work during maintenance and mspechon of the program conirof
system.

e "The'cb‘!o-'r- hard copy machine can print
the content of the CRT screen.



Server Room:

1. Communication Server makes data exchange pos-
sible between the conlrol stations and the integratad
power distribution control system.,

2. DalaBase Server stores software and information
on the power distribution equipment of each branch
olfices in the network. ' '

~ Automalic Switch and Substation, are automated a signals is sent to
the substation [rom the host slation to operate the swilch on the pole and
also, switch Information is sent to the host station by the substation..



Measures to reduce on Construction Qutages
- Non-outage construction method

We are promoting the development and introduction of the non-outage
construction method (refer to Table 1 ) to respond to customers' de-
mands for an outage free supply, to increase the construction work effi-
ciency and to realize safe and comfortable distribution line work.

A. Tentative transmission method
In this method, the power is transmitted by bypass cable for the cus-
tomers in.the construction section so that customers do not experience
outages arnd the workers work at no voltage. (Refer to Fig. 1 )
We started this method on construction work in Nagoya City and in
the central parts of major cities in 1990 and we plan to enlarge the
areas of application.

Fig. 1 Conceptual Diagram of Bypass Cable

Clinserting toob

Section switch st divition polal of {Ader setitng the PC, stiachihe

| " reapodisibility betwecn curlomer 2rrensous Wdng-on preventlon
AS for line (Opcn} |E|d?:lili(y (gpe.n) : haii and epen the primary load
~> (ACG, GAB, 50G, ¢tz) wire}

Enmpleof PC b]p‘u tnseriion)
> AS for line (Open)
Revereely

teaparmitliy
foad side ]
) Hot bypase cable .
255 Raeveresly tranamililng
g “for load side
. ":(Communlca!lcn cable)
" "7 (Ceblé Redio) -
T A A5 " {Telephoae wires) -
v W a . H :
b x5 'b‘ W //.B)rp-luuble
High-voltage’ * o e :
recsiing cummo . ~, ':b‘«'é":""

f..ay;ing of bypaes FEEAL

A >
- catieonthe ground o ichfeaker with W
“Truck for work at hefght power and phaes -

detection functions Parking irea




B. Indirect live line method

In this method, the workers work while the lngh voltage is maintained.
This method has two types, hot-stick method for simple work and mo-
bile indirect live line methiod using vehicles for sophisticated work, !

We are also studying the manipulator method for use of a robot in the

future.

Fig. 18 Conceptdal Drawings of Indirect Live Line Method

' Co‘ncéptunl c.i.r.awing

€ t Workers who wear p’r"nledorﬁ Workers work using an Workers work using a sub-arm
‘G | such as high-voltage rubber insulalive operationrod holder which holds utensils
€ | glovesand high-veltage withoul touching the ' and super-arm which is
& | rubber boots work touching charged parts(applied to operable with Lools attached lo
¢3 | the charged parts. simple work). its edge.
g , L Mobite indirect live line
@ . > [
Bil ' . _"°t stick method method {super-arm method)
EG| Directliveline method
§ ] R ' indirect live line method
31|

“Manfpuintor for high whisg

{(Manipulator method under research}

Installatton ogerntions.

Use of robols for wirlng work

it§s best when electrical construc-
tion can be canled oul withou!
stopping power supplies. In the
present method, workers canry

~oul the  Instalfation operations

whila wearing protective - equip-

ment such as rvbber gloves.

We  are presenlly researching

methods to salely catry oul lheso
* operations with robols, S0 that we

- will aol Inconvenlence our users

with power stoppages
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La Agencia de Coopéracién Internacional del]apon
(]ICA)

o tikne el honor dé otorgar este certificado a

en récqno::imiento @ si p:zrticipaci&n en el
“SEMINAKIO SOBRE
ADMINISTRACION DE ENERGIA
ELECTRICA
~++ Hlevado a cabo por la Misién de Segunimiento

“Técnico'de Ex-Becarios

realizado en El Pardo Hotel, Cindad de Lima
el 15 de Julio de 1996

Lima. 15 de julio de 1996

© Srta. Yoko MOCHIZUKI -~ 8. Masashi AQKI

JafadolaMislén . _ Representante Rosidente . B
S i - de Segulmianto Técnico dat . G . JICAPerd - : R
S CursodaAdmlnlstracwnde Energra Eréclrlca ST e '
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'JAPAN INTERNATIONAL COOPERATION AGENCY
| | CJea) |

{akes pleasure.in présenﬁ ng this ceriificate to

in recognition of bis/her participation to the .

Seminar in Eléctric Pﬁwer Mdndqement
by JICA Follow-up Team
for the Ex-Participants =~

held at 101 PARK HOUSE : Bogotd, on July 19, 1996
given this July 19, 1986

Ms. Yoko Mochizuki _ Mr, Bunkichi Kuramoto

Team Leader, - Resident Representative of JICA

_ JICA Follow-up Team for GTC in Colombia
“in Electric Power Management I1° ‘ .
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| _QUESTIONNAIRE TO THE PAF{TICIPANTS NOMINATING
GOVERNMENT (ﬁmv‘sm&%m)

. Please tell us the processes of nominating the participants after you

received the Information on Group Training Course in Electric Power
Management I sent from the Embassy of Japan-or the JICA Office in your
country, and also the time required until a nomination'is made. -

.-:Do you linalize the nommatlon “)on the bas:s of informat:on or (2)on

the related orgamzallon s crilaria ?
M (2_

. Do you think the Information of thls course |s ciearly descnbed about the
-ob;ecllves ‘contents and lavel ?

YES NO

. How long does it take till a parllc:pant Io finish all the procedures

needed for deparlUre aﬂer‘ helshe recewed lhe hotlflcation of his/har

"acf:éptance 7

~{1)Mote than 1 moith _ . “(2)_M‘ore than 2 weaks_ﬂ
" {3)Less than'2 weeks v SR

. Does the participant present his/her report to your office on his/her
return from the training in Japan ? '
Usuallyyes  Usually no -
Is it compulsory ? _ _
D o CYES NO : -

. Cohcerning onh the field of Electric Power Management, do you have a

chance to'gel an assistance from donofs other than JICA {Japan

'!nternauonal Cooperation Agency) ?

vyes NO

Hyes, what kind of assistance are they ?

. Hyou have any opinion about this training course in comparison with

other similar lralnings inside or oulSIde of your country, please state
be!ow

" ‘Thank you very much for your cooperation.

0g -



OUESTlONNAIRE TO!THE ORGANiZAT!ON OF THE EX:
PARTICIPANTS
(AR5 AR B RB)

The group training course (Eléctric Power Management Ity has beon- i
conducted annually.by JICA: Recent Training curriculum is:attached as ..
- reference.{Annex 1,2) -

Name of lhe orgamzatlon

Address

The tééniiwo'urld_ abprec’:iale it if the following questions could be answered.

| . Nomination Procedure :

1. Please tel us know the necessary processes 1o nominate candidates, . .
‘after you receive the Information of the Group Training Course; in Eleomc
Power Managemenl ll'sent from the Emabassy of Japan or the JICA
Office in your country, and the time required for each proceSS .

2, Is it difficult to select applicants for participating in this Group Tramang
in your country ?

1) Difficult 1o select, dyo to the Iarge number of appj:cants
' 2) Damcull to select, due to.the limited time allowance .
- 3) _' Easy to selecl, due to the small number of appl;c@n_l_s_
4) “Otherss (list othes reasons)

3. What s your policy of selecting the candidates:2

— 100 -=-



4. Please explali the procedires from the time your organization receives
the notice of participant's acceptance until histher deparlure for Japan,
- and the time requnred for each process. :

5. Do you have sufficient _hme allowance for completmg lhe procedures
descnbod in |lem 4 P
“Yes_. ‘No
If No, state the li_niefeqdi'red’. -

11.. Effect of Training L

6. Is there a kind of duly for participants to present a report 1o your

| ~organization when helshe returns to your country after the training in
Japan ? |

’ YQS B . “No

If Y'es. what kind of report are they ? (i No, skip to the question 7)

7. What else’ methods have you used to lransfer the acquired skills into
your-organizalion:? Please explain‘in detail on each categories below.;
(Comont duralion 1ho number ol poople tramed a. t c.) :

-1} On the ;ob tralmng
~ 2) Formal training sessions

3) Wri'lt'et_i mat_orialsf of technology learnt

4) Others (Please explain them.)

— 101 —



8. Inwhal Specliic arga.has your organlzation goilen the most beneﬂmal
elfects from the !raming m Japan ?

g, Among the lechques and knowledge oblamed from, lhe lrainlng m
Japan, what has been prachcally applled to the work ln ‘your
orgamzatlon ? .

M. P'res_e_:ni Situation :

10.Please indicate the most serious problems which impede the . .
improvement of Electric Power Management in your country ?

11.Please describo the training programs and staif development systems -
inside your organization as the ¢ountermeasures against-the above .
“mentionsd problems. (place, equipmenls; ‘number of mslructors and
‘'students, kinds of class, duration of training, e.t.c.}

—02 =



' V. Others :

2. P!eése“allach the: pamphlet or an’ orgamzauon chart which shows the
achvnies of your orgémzatlon

13.Please write down ‘any.requests or suggesllons to Japan International
Cooperalion ‘Agency (JICA)

Thank you very much for your cooperation.!

103 —



Questionnaire for Ex-participants (REHER M)

_NAGOYA INTERNATIONAL TRAINING CENTRE {(NITC)

~ JAPAN INTERNATIONAL COOPERATION'AGENCY (JICA)

:No:73; 2-chome-Kamenoi, Meito-ku; Nagoya 465 Uapah

"QUESTIONNAIRE

1, Pé_aré'dnat' Data :

— 104 —

1. Name in Full ; I - __,DateofBith -
' (Please underline family name) - '
'_2.' Nam_é of injsliluiidn where curfenlly employed :
Address : o | ~ .
{(Street and Number) (City) (State/Country)
o - Jol.
{Zip code) - {Cable/Telex) {Telephone}
3. Your position al present:
4. Current home address :
(Street and Number) (City) (State/Country)
Tl
(Zip code)

- (Telephone)



. Present Work and Eﬂ‘ecl of Trainlng

5. Current posmon

Your responsibility

6. Which part of your training held by JICA was most useful lo you in
relation 1o your subsequent position and responsibility ?

1. Skills Transfer:

7. Have you presented ‘a report to your organizatlon after you relurned 1o
your country from the training in Japan'? !
Yos o No

8. Whal etse methods have you used to transfer lhe acqunred skills within
your orgamzatlon ? Please explam in detaif on.each calegorles below.
{content, the number of people trained, duratfon e.tc) -

a) On the job training
b) Formal training sessions

c)Written materials of technology leamnt

.. d) Others (Please explain them.)

Cn ]05 —



9. Which part of i_ha trainirig by JICA was the most applied in your workplace' %

10.What are the main obstacles to be overcome in transferring the -
techniques and knowledge lo others: welhm your orgamzation 7

IV. Problems :

1t Whal do you consider lo. be lhe blggest problems in the. per!o;mance of;
your presenl;ob’? (Check 4 or Iess in aach row below )

Lack of :
trained personnel support of supervisor
. equnpmem . lechnical Iaterature
o “funds U fational traffihg mshlutes’
o orelgn' &xperls’ 7 transpoit tcilities
___ tesearch fatilities o career perspéclwe

other, specify ;

Please explain them briefly.

Ry

renewmg the course curnculum drasllcally or crealmg a now course 7

106 —



V. Post-lraihiﬁh Setvices Programmes :

13, JICA provides the following. postitraining services in order to keep in -

contact with alumni{ex- partlcipanls) enhance inendly relations, and
provide the latest, Iechn:cal mformatuon
" 1) Dispatch bf Fo!low~up Teédm
2} Support for Alumni Asséciations
3) Provision of 'KENSHU—IN' and Technical Literatures

Do you think that lhe Alumnl Assoc:ahon in ‘your countlry is actively funcl:onmg ?-

Yes o o No
Are you parhcupatlng in 1he Alumni Association achwhes 7
' _ - Yes____ . No
Do you thmk that your :nvolvemenl in Alumni Association is helpful for.yourself 7
. ‘Yes No_
Does the A!umm Association have'a specifit program of aclw:ty’ in futdre ?
Yes__ o ‘No

14. Please make a comment if any on the JICA's post-training services 2.

Thank you very much for your cooperation.
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Japan lntemauonal Cooperanon Agency

Questionnalre on the Seminar,
“In Electric Power Management 1}

The Follow-up Team would appreciate it if you couild Kiridly answer the
following questions.

" 1, Name of attendant :

2. Name of organization :

3. Y_o'ur-p‘osilion-t

4. Have you ever altended any JICA tralnlng course .7
- Yes No _

If yes please write down 1he name ot the course and the year
Name of the course

Year

5 Was the seminar useful to you?-
Yes = Notmuch

- Please explain more about your answer.

6. Please write down the name of subject you would like to have a training in
Japanif you have such a chance.

Thank you very much for your cooperation.
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4. RBR Y RS
sy 4]

« Restimen Estadistico 1995 o  ANDE
- MEMORIA ANUAL | ANDE
- COMPLILACION ESTADISTICA 1982 - 92 - ANDE
B Manual de Autogestion ' ANDE
o MsHBMosRERME S.T.P.
. TRAINING PROGRAMMES - SIDA

ENERGY CONSERVATION IN INDUSTRY |
MANAGEMENT OF HYDRO POWER DEVELOPMENT
POWER SYSTEM CONTROL AND OPERATION
MANAGEMENT OF ELECTRIC POWER UTILITIES
ELECTRICITY DISTRIBUTION MANAGEMENT

[~n—]

- PERU'S CHALLENGE: Ministry of Energy and Mines of Peru
THE ELECTRICITY BUSINESS |
* PLAN REFERECJAL DE ELECTRICIDAD MINSTERIO DE ENERGIA Y MINAS

- MEMORIA 1995 EDEGELS. A. EDEGELS. A. '
- THE ELECTRICITY BUSINESS IN PERU ‘
- MERCADOS PARA UNA EMPRESA GENERADORA ---

- DISTRITOS COMPRENDIDOS DENTRO LUZ DEL SUR S.A.
'DEL AREA DE CONCESION DE LUZ DEL SUR i
- LUZDEL SUR S.A. R LUZDEL SUR S.A.
* EDELNOR S.A, R 1995 EDELNOR §.A.
[2urv7]
. INSTITUTO COLOMBIANO DE ENERGIA 'ENFOQUE GENERAL DEL ICEL

ELECTICA - ICEL |
"« PORTA FOLIO DE PROYECTOS DE GENERACION “ICEL
ELECTRICA |
C1SA- HERS ISA
* SISTEMA INTERCONECTADO COLOMBIANO ~ ISA
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