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Electrlc Power Industry
in Japan
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L. Development of Electrlcltylndustry |

Electrlclty wab used for the first time in Japan in 1878 on the oceasion of
the opénmg of thé Centr al Telegr aph Office at the Institute of ’I‘echnology in
Tokyo. In 1886, '.[bkyo D]ectrlc nghtmg Co. (predecessor of the Tokyo Electnc
Power Company) became Japans first éommermal electr1c1ty company.

Estabhshed armd government protectlon the’ electnelty industry saw
‘rapid growth untli it fell undel state conjl;rol and wis separated into the Japan
Blectric Generat}on and 'I&'ansmlsswn Co =(JLGTCO) and nine reglonal
jdlstrlbutlon compames '

I*ollowmg tile Second Wculd War, the- Llectuc Utility- Industry
jRem gamzatxon Order and Pubtic Utlhtles Orde1 wele pr omulgated under the
Potsdam Declatatwn and in' 1951 nine 1eg10nal electric power compames
- (excl. Okmawa) Wele estabhshed to form the presént system. Okinawa
E!ectrlc became one of J apans electrlc‘u'tilities when the islands of Okinawa
' -‘weze restor ed to Japan in 19?2 Okmawa Dlectuc was subsequently privatised

m 1989

| _ Wlth the estabhshment of the nine power compames developmeént of

power sources was pr oceedmg quickly and in 1952, with the enactment of the
Etectric Power Pr omotion Development Law the Electnc Power Development
Company was established. The Japan Atomlc Powel Company was establlshed

late1 n 1957
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. .Démand Forecasts

(Assuming | I_rfzpléﬁxentatipn of New Measures)

(Unit: 100 million kWh)

o FY2000/ | FY2010/
Fiscal year | | FY1992 | FY2000
. S : ] Yearly Yearly .
i o 31992 2000 | 2010 average rate | average rate
Category , e s increase (%) | increase (%)
Redidential and cominiercial ude | 3,554 | '4,560°] 530 3.2 2.3
R | was | 484y [519)
Industrial tige | 4,424 | 4,860 | 5,300 1.2 .09
S | - |is5.5) | (51.6) | (48.1) o
Total electric energy requirements | 17,978 | 9,420 [ 11,030 2.1 16,
| | o[ deoy | aoos | 100y
Deinand by | All eleéuic utilities | 7,048 8,380 | 9,960 2.2 7
source . ‘ 1883y | (89.0) | (90.3)
"7 ) Belf-generation o[ 930 |1 1,040 | 1,070 1.4 0.3
- | setf-consumption | (11.7) e | 0.7
Peak clectricity demand (foMw) - [ 15,086 | 17,800 | 21,160 | 2.1 17
{(From electric utilities)_ _ 7
Annual load factor hes | s10 | S0 — -

:No't'é:f Figures in j}‘)‘.éu‘*eii‘tl"xe‘sis''in‘cliftzzite percentagé of total demand.
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Electricity Supply Goals

(Year-End Powst Genérating Mix)

(Umt 10MW) .

© ' Riscal year|- 1992 000 2010
: Percent' S Percent _ ‘j_ b Percent
; s leftotall of-total| . . . |of total
| Electricity L supply - supply supply|
1 source o T . ) ’ :
Nuclesr Power 3,442 | Y187 o4l 19 71,0000 26
Thermal Power (Coal) 467 [ 80| 3260 14| 4400 15
| Thermal Power (LNG) | 4,095 192.3 | ©6,160:{. .26.) . 6,450 |- 23
 Hydropower 38141208 | 4550 19| 5700 | 20
| Conventional - 1,962 | 107 |, 2,080 9} 2500 9
_[Pumped Storage | = 1,852 | 10.1: | - 2,470 .10 |+ ,;3,12:00_; Y
Geothermal 1 24| 0] . é0f 02| 280} .1
Oil, etc. b4z [30.n |  b340) 22| 24500 | 18
New Energy 1= e B0 02 |0 180 0.6
| Total 1$,38’3f 100 31;.23_,930 100 '_1_2‘8‘,,'5,1_0, 100
' thcs 1: LNG mcludes natural gas fuel cells, and methanol

2 Oi includes LPG, other types of gas, and bituminous coal mixtares..
'3 New energy includes waste fxred photovoltalc, and wmd

. generation.



Capatity of Blectricity (for Electric Utilities)

(Unit: 10 MW)
35886-

‘30808 o essi
. . L X
2

|~ Ncw cncrgy
= Geothermal

258884

28888 SREY

R | S 15’424/% S, 542 4,550 /\LHG .
 §‘5‘_’-38‘  12935/%%//% "S R
‘38888—- ﬂ;gyfgy - [0 B¢ ‘AN 110 ? ///

- f ;_5 8 9 A
5088 ////
D 213?9:‘

gl =T B ; T
75 88 &5 98 92 2888 2818

(r .Y)

Hote:Data of FY 2000 and FY 2010 are based on "Interia Report of
Supply and Deaand Sub-committee of Electric Industry Council®
{June 1994)
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Electricity Supply Goals

(Amounts of Electricity Generated)

o L o (Umt 100 mﬂ]lon kWh)
. Piscal year 1992 2000 | 2010
SR {Percent] Percent | Percen
R N ~ |of total [of totat] - oftotal
NBlectricity: N1 supply -~ [supply| - supply}
Cfsource s . . ) : a :
Nuclear Power | 22231 282 | 3,080 83 4780 | 42
’I‘hermalPower(Coa]) 870 | 110 | 1,500 | ‘16 1,650 | 15
Thermal Power (LNG) | 1,768 | 22.3 | -2360| 25| 2830 |, 21
Hydropower o828 | 105 | L gk0 | 10 1,270 | 11
Conventional - Cos0 [ 9.3 8{)0 8, 990 9
Pumped Storage e8| 12| 0| 2| 20 | .
Geothormal | 16| 02| 40| oa| 10| 1
Oilete. | ~2189| 278 | 1510 16| 1,100 | 10
NewBnergy | | —1 “10|.0F[ 50| 04

Total | w883 | 100 | 9460 100 | 11,330 | 100

. Notes 1: LNG includes natural gas, fuel cells, and methanol. -

2: 'Oilincludes LPG, other types of gas, and bituminous coal mixtures.

'3: New energy includes waste- fned photovoltalc and wind
generatlon e



* Blectric '_wae'r'Generéti'On (for Electric Utilities) -

- (Unit: 100 mliilon kWh)

5 zeeaﬂ |
: .1‘ ol 11’333
10§l & others
R B -~ New energy
108681 "~ Gegthennal
sea8y )
| f2, 281
saaaﬁ ¥
/| as8
14699+ AN
- KL, 855
285
2086- ‘%:;f?
AL
o 38

Note pata-of FY 2000 and FY ‘9010 are based ‘on “interin’ Renort of
Supply and Demand Subrconnittee of Electrlc [ndusiry Counc;l
“(Juné 1994)



2. Supply System

(1) Fr equenoy

Two frequencies, 50z and GOHz are inuse in Japan. Separated by the Fu_n' -
River in Shizuoka Prefecture, eastern Japan operates on 50Hz, and western
Japan opérates on 60Hz. During the eaxrly years of sharply i increasing demand
in the late-19th century, electric compames began to shift-to high voltage AC
: supply from the DC system in use at-that time. In 1894 the Tokyo Electrrc

' nghtmg Company 1mported SGHZ generatms from Gennany, whlle the Osaka

- Electiic Lrgi)tmg Company imported 60Hz generators from the U. S.A. lesultmg
in the creatlon of many different areas of frequencres through the ¢ountry,
Fo]lowmg many efforts to umfy system frequency over the yeals the present
solutrOn of tWO freqnency ar eas was arrived at.

(2) 'I‘x'ail‘sfrii’ssi0i15voitégé

In response to qulck]y incr ea31 ng demand dunng the perlod of high growth
187- SDOkV extra- h1gh voltage transmission lmes ‘were installed, formiing-the
basie strutture of the transmission network. At present 1, OOORV tr ansmjssmn'
lines are undergomg operatlonal tests

'Conimer'cial Voltage

‘I‘he early electric power system expenenced a lwmber of problems such as
extended recovery time after fault incidence, uneconomic stock management
and low labour efficiency. _ '

- Plans were thorefore set up to unify the drstnbutlon system, 1esultmg in
1 the establishment in 1914 of a committée in the then Ministry of
| Comrnumcat:om to decide upon a standard voltage Since 97% of the 10 million
~ light bulbs in existence in Japan at that time were 100V, 100V was adopted
‘over 110V to prevent the life of these light bulbs being ¢ut by half,



Production:to cons’h‘iiibtidn-' '

Electnclty generated in power plants is stepped up to between 187kV and
500kV and transmitted to extra-high voltage substations, where it is stepped
‘down to between 110kV and 154kV and then transmitted onto primary
substatlons At primary substations, it is stepped down to 66kV or 77kV and
is transmitted to railways and large scalé factories, for further transmission
-;to intermediate substations or to distribution substations in urban areas. At
?mtermedlate substations, it is then stepped down to 22kV or 33kV and
ftransmltted to factories, office bulldmgs or dlstnbutlon substations in urban
'area_s_ At dlstnbutlon_substatlon_s it ls_stepped down to 6.6kV to be sent onto
mainly by overhéad lines to pole transformers, where it stepped down forther
‘to 100V or 200V for distribution to homes, stores, small factories, etc.

85—



Maximum Voltage b_fNin_llé EPCos:

500kV '. Tohoku,Tokyo,Chubu‘ Kansal,
. - .|  Chugoku, Shikekn, Kyushu

;-2‘}5kV- I - | Hokunku, Hokkaudo :

Voltage Classification (Japan)

Special Extra High 500kV, 275kV, 220kV, 187kV

Extra High 154KV, 110kV, 77kV, 66kV, 33KV, 22kV

High 6.6KV

Low 200V, 100V

_56 J—




Frequencyfby Company Area

~—~ Supply area b'ofr'der;. 5@ Hz
- [Eeon

:'-._.Prefebllri‘al I:fbijder" '

Chugok:'u" EPCo Tokyo EPCo.

Kansai :EPCO.
[Shikoku EPCo.

| Source: FEPCO. Handbook of Electric Power Ind'ustr_y Y1995
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3. Summary of 'Revision;to'Elee"ti*_ic-Ut_ili’i;yllnd'ustry' Law

. Expanded New Entry i m the Generatlon I‘leld

D) Removal of permlt system for wholesale electnc utilities (enterprises
supplying electncnty to the general electric utzhtles) : :

* Current l:censmg necessary for wholesale electrlc utlhtles (excludmg
large-scale) will be abolished; -

(n) Implementatlon of bidding system _ :
A blddll’lg system w:ll be mtxoduced fm procurement of generating

s Appr oval will be unnecessary for wholesale electuczty prices m the
bidding system. . :

(lll)Implementatwn of wholesale wheelmg :
‘Decision, notiﬁcatlon and announcement of contlactual pro‘nsxons
‘regarding wholesale wheeling wilt be made compulsory fox the genera]
electric utilities.. S g

« Regulation will be 1nt10duced to enforce wholesaie whee]mg in case
~of wrongful refusal of 1equest for ‘wholesale wheehng

2 O eat;on of %pecml Supply Utlhty System

“A special supply uhhty will be created to allow enterprlses to supply
electricity directly to customers at designated snpp]y locations. -
"+ Special supply utilities wxll be subject both to- apploval accmdmg to
" each location and to inspection to ensure that they possess. the
" necessary capability to falfill their supply responmblhtles |
. Dlectuclty pricing of special supply utilities will ‘be subject to
notification. Regulatmn will be 1nt10duced to. ;nevent wwngful
discrimination against customels
» Special supply utilities will have an obllgatmn of supply to the
- designated locations.

- 3. RGVISIOII of Regulation govel nmg Dlectz 1cxty R‘\tes

. The present system of mdwxdual appr oval for: electrlmty rates that
contribute to load- levehng, etc (e g mght time electuclty) will be
changed to a system of notlflcatlon of pnce llsts (eontlactua]

- provisions) to give customers a w1de choice.

+ Publication of the contr actual provisions of these pnce hsts will be



compulsory
Regulation related to these price- hsts will be mtroduced to plotect

the interests of customers:

" Steps wr]i be taken to ensure prn:e transparency and the framework .

;;;;;

- efficiency of enterprlses, efficiency of enterpuses will be compar ed

according to management indicators and a price system will be created

“with assessment differentials accordmg to efﬁcxency of individual

enterpnses (noh Ieglslatwe 1tem)

! .

4. Ratlonallzatlon of Safety Regulation throtigh Clarlflcatmn
of Ind1v1dua1 Responsxblllty

"""(1) Emphas:s of government mterventlon tha{: 1s hmlted to the absolute

- necessary mmlmum _
i Multlple stage pre- operatlon mspectlon wnll be sunpl;ﬁed

Welding lnspectxon procedm es will be rationalized,

A ‘self-regulatory system 'will be 1mp1emented for peuodlc plant
| mspectlons _

(11) Shift to a safety 1egulatlon system based on mchVIdua] respon31b111ty '

Present safety regulation based on government intervention will be
changed to a system of clearly designated individual responsibility.

; Prowsmns of safety 1egu1atlon will be revised along with new
=‘‘:;u'rangements for new: entry of wholesale genelators though the

bidding system, thée ‘¢reation: ‘of spetial ‘supply utilities and
mmphﬁcatlon of procedures for photovoltalc powe1 and other new
energy .sources. Sy : : |

(iiiyExamination process for natlonal electrical engmeer quahﬁcatlons _

to be entrusted to a private examining orgamzahon

5. Others

The individual permit system for electricity supply to a single bmldmg
will be abolished.

The individual permit system for alteration to clectrical famhtles
 will bo altered to a ;1ot1ﬁcatlon system ' :

Regulation governing secondary business of the genelal electl ic

: utilities will be simplified to foster business that helps to develop an

efficient demand stmctule and contl 1butes to load leveling.



1. Research and Dovelopment

Research and development of tec}mo]ogy i being carrled out in-the
follomng areas.

Securmg the Long-Team Stability of the.
 Electric Power Supply Through the Use of
_Nuclear Power

(1) Research and technology to support the stable operation and
- establishment of ruclear power generatlon
(2)  Research and development aimed at estabhshmg a nuclear fuel
- cycle system
(3)  Research and development almed at practlcal apphcatxon of the fast

~ breeder reactor
{4)  Research and development aimed at realizing the tr eatment and_

‘_'=dlsposal of radloactwe waste |

Technology for ngh—Efflclency Coal-Fired
Thermal Power Generatlon
(1) Int_.egrated coal'gasiﬁcation comb_ined cycle power generation

~(2) .+ Pressurized flurdized bed combined cyole_ power generation 1.7
(3)  Ulira-supertritical pressure generation technology. '+« '

- Technology aimed at Cost Reduction
Colﬁllg with Enviro‘ﬁmentel Problems

1) Co? countermeasure technology
(2)  Tethnology for countér measdres agamst Acid 1em

by



 Technology for the Effective Utilization of
- Energ‘y

(1) I‘uel cell power genezatlon
. ¢ ¢ Phosphoric acig fuel cell (PAFC)
¢ Molten carbonate fuel cells (MCFC)
*  Solid oxide fuel cell (SOFC)
(2)  Other forms of power generation : -

New Energy Technology

(1) Photoveltaic Power Generation
{(2)  Wind power generation _
- (3)  Geothermal power generation

Power St(‘)ragé Technology

: (1) Advanced batteries

(2}  Compressed air energy storage gas turbine power generation (CAES)
(3)  Superconducting magnetic energy storage system (SMES)
(4)  Superconducting flywheel technology '

System Technology Capable of Stablllzed
High-Power Generation

Advanced Utilization of Electricity and
IEnergy-Conservation Technology from the
Customer's Point of View

(1) Heat pump/heat storage technology
-+ Superheat pump (SHP)
_ »  Heat storage technology

(2)  Electric vehicles (BV)
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'I‘echnology to' Cope with the AdVancéd
| lefus:lon of Informatmn

' Advanced Te'chﬂbldgiffb?*thefNe'WAge

(D) Supelconductmg power generators '
(2) - Supelconductmg Cables
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