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T )
GENERATION: TOTAL (1) W

- FURNAS Power Plant (Loan - 211)

\\
ESTREITO Power Plant, Stage I (loan  L0O3)
w

- Other Generating Plants in operation not
covered by IBRD loans — _—
FUNIL Power Plant g - ¢
SANTA CRUZ Power Plant Y

4
¥,

- Interest during construction 5
3 o , (1) .
TRANSMISSION: _TOTAL -

- +

- FURNAS Transmission System (loan 211)

ESTREITC Transmission System (Loan  403)

Other Transmission Systems in operatidh ;
not covered by IBRD loans i 1
FUNIL Transmission System “{

SANTA CRUZ Transmission System - ¢

Interest during construction

TOTAL PROJECTS: (l)_ .

FURNAS

ESTREITO

FUNTL

SANTA CRUZ

Interest during construction

TLOMES 4 Yo G - o
NOTE: (1) Excluding interest during

construction
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Technical " Characteristics
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MA LD

Colstruction adr /e,

Begins

Ends Commisslion-

Generation

Capacity MW

GENERATION: TOTAlr-/

- Furnas Power Plant (Loan #211)

- Estreito Power Plant (Stage I)
(Loan F#ho3|)

. - Porto Colombia (Loan #565)
- Marimbondo Plant (Loan #677)

, =X g‘?
- Furnas . (Loan #677)

- Other Generating Plants not covered
by loans (specify) l*T

- C;_M ’!"‘\- "Mj {/i ‘{A
oS

ULAAAL

(Interest during Constructtfon)ﬁ““ “

TRANSMISSION: TOTAL—/
L S}) /ﬁ‘\k 1" "A} )
Furnas«@uenabera Transmission | — iz

o

(Loan #211) ¥

Estreito Transmission (Stage II)
(Loan #L74)
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Other Transmission Projects not
covered by Bank loans (speecdfy)

(Interest during Construction)

TOTAL PROJECTS:

Y Excluding interest during construction

v Excluding interest during construction
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"Total Expenditures
; NCr$ Millions

L

Table III

b
N[

T

L Same Information for each year through 1970

US$ Millions

Local Cost

Foreign Exchange
US$ Millions

Total Expenditure
US$ Millions
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GENERAL PRICE INDEX (%)
(ANINUAL, VALUES)

Year Value Index

1958 3,73 100,0

1959 5,1k 137,8

1960 6,611- 178,0 e AdC
1961 9,10 2kz,9

1962 13,80 369, 9.

1963 2k, 20 648,17

196k 46,10 1.235,9

1965 72,30 1.938,3

1966 99, 70 2.672,9

1967 128,0 3,43%1,6

1968 159,0 Lk, 262,17 S el
1969 192,0 5,187,8  4 219].f
1970 230,0 6,166,2 YV

(#) Conjuntura Economica - Column 2

w517/



FURNAS

NET FIXED ASSETS IN OPERATION - DECEMBER 31,
ADDED THE MONETARY CORRECTION OCCURRED IN THE NEXT YEAR

N(’}Lﬁl *® |O5
102, 1966 1969 1970
Fixed Assets In Operation 515.173 242564 347 2.919.184
Depreciation Reserve (35.709) (178.203) (284, 664)
et Fixed Assets in
492.04%  Operation 479,464 2,078. 14k 246344520
AVERAGE ANNUAL EXCHANGE RATE IES. {960 .
1 Nez$/us P e
W“’a”; ok~
Riicisn. eoex oo 0
Year ﬂ Qcﬂt&l&@ . Rate
A0 1958 — (PGopgE) 0,295  4doo - - 1287
Cdons 4 270 4 .ABFE
1959 — O 0,1565 121.0 ;
— e 1960 —— ©0.298 0,1896 b6 - 3326
o . KB sl AS) 1961 - o, 2’—}% 0,2725  2/0.6 -1 "agyo
i .:—-—@f 1962 — @,38% — 0,3877  299.9 e
let-ee  GRL-8R.- 1963 g, 643 05710 403 - Zag)
4.243 M.wo | }-ggg 3.@% - :{,59% ?/33-,1 i
2.035 - - RO ) 1462, 8 j e
4850 o~ 22 1966 2,%%0 — 2,2163 12| (33290
3,030 35U —— 1968 — 3 ,29( 35,3906 2622.3 —) Pl T
1969 . 4,060 — Lorr2 3533 - |4.0925
1970 — L, 593 — 4,5936 35527 L6135

- 5
117 5—/7/ T
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Mazzi2

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

INTERNATIONAL FINANCE CORPORATION — INTERNATIONAL DEVELOPMENT ASSOCIATION ,
SQURCE OF SUPPLY = POWER SECTION ON A SELECTIVE BASIS

ACCOUNTS

i #351 (LEDGER) (7-69)

DESCRIPTION- REFERENCE-DATE U‘%Qou?lquERSTOR D G/L a bSUcB a | e
BRAZIL 1967 ! l
— - |
IS | | '
ql, FORE [GN FXCHANGE % : ) |
A . *
Ap. 2% CONSTRUCTION MATERIALS | | i |
e 22602065 } ! 106 403
AL . LWB1 2692045 * | | |
CONSTRUCTION EQUIPMENT | i ; D |
%, Qo b 450343769 - - 108 | 403
4#03&37@9 * | |
L{Lf 2014 MECHANICAL FQUIPMENT | | |
) 4p8OK4 | | i 111 403
< 408064 * | |
lk Uﬁ)‘ b ELECTRICAL EQUIPMENT | ‘ I 0
— 20425506 | | 119 403
i I 20425596 * | |
| CONSULTANTS SERVICES oMAMAGe ENGe ETCa | { ! 0
459376180 | , (133 403
x g2l 45937680 ¥ | | | | | | |
1.96% FREIGHT AND INSURANCE L i | b | [ |
) 925103 - | 136 | | 403
4,585 L 925103 * T ] R
LOAN CHARGES ‘ ; el |l 0 J |
53157 41371757 Y ] 139 403
3. RLh g13717$7 ¥ | i | - - |
—=T o 582103994 s | o
12. 8042 LOCAI EXPENDITURE | [ - - - S |
1 ® bl |
Lk 90l CONSTRUCTION MATERIALS L [ | 0 1 i
‘ 7 35088985 L | [ 306 | ’ 403
12 . Tok 35088985 #* | Lt | | || |
3 MECHANICAL EQUIPMENT g ! i 0 | } .
) . lwo 44930806 ; | | 1313 | 403
/ 44930806 * | . J
ELECTRICAL EQUIPMENT ' - 0
118664420 | 319 403
| 118664420 * |
| 198684211 i
! ] 1 . I
| |
| |
i i k]
|| 1
T I
| | I
| | | —— |
| | | |
| . |
| a !
| | I
=10, a @ g | i ' ! ‘ |
{ —¥¥¥ GRAND TUTAL ¥¥¥ Al o3 =B B0TBE205 * L | | | |
WAt L | | |
ub W Hod aded| | TGS HEE | |
] I
| |
1 | || | |




Wazziz

INTERNATIONAL FINANCE CORPORATION — INTERNATIONAL DEVELOPMENT ASSOCIATI
SOQURCE OF SUPPLY =~

POW

7o e

#351 (LEDGER) (7.63)

BN SECTION ON A SELECTIVE BASIS
ACCOUNTS

DESCRIPTION- REFERENCE—-DATE U'%'Q%?{?ktERSTDR CURRE(NCES G/L = bslula I =
BRAZIL 1968 | } i
| * !
| 1 !
| FOREIGN EXCHANGE | | |
[ 2 | i
CONSTRUCTION MATEFRIALS JI il
89522176 | I 106 403
8952276 * | |
CONSTRUCTION EGUIPMENT { ! [ 0
174362982 | | 108 403
124342982 % | = : |
MECHANICAL FQUIPMENT L - i o 1
76998922 | 111 - 403
76998922 % - f
ELECTRICAL EQUIPMENT | | | p | | ,
5?9&%3323 | | 1119 403 | |
579403323 ¥ | | ! | L |
 CIVIL WORKS j ; o |
515287 n | 131 403
515287 * | : | |
CONSULTANTS SERVICES oMANAGe ENGe ETCe | ' : o
93534995 ! 133 403
93534995 * |1 |
LOAN CHARGES I | | | 0 |
93753067 | | | 139 403
93753067 * - | | | -
977500852 o | | | '
LOCAL EXPENDITURE | | - | p | | | |
| * | |
CONSTRUCTION MATERIALS | ! | | o | | |
35293585 o | | 306 403
35293585 * | ! ! \ ‘
CONSTRUCTION EQUIPMENT P 0 | | o ]
8810638 - - 308 . 403
8810638 * bl 1 , | |
MECHANICAL EQUIPMENT | | ! | 0 : f .
5902826 | | .311‘ | 403
5602826 * | - -
ELECTRICAL EQUIPMENT | L i 0 i ; J
685162119 id [ 1319 | | 403
68518219 * | ! i l |
158525268 - ! | & I
| | N L]
! L L
| | ] i |
| | | - e B :
i -' o ! ‘ , , ;
, | ! ! i i
! | | | | | |
— | ﬂ 3 - A p | | i ! | | | |
K¥¥ GRAND TOTAL *w& 18 Lo § =15V 261 1 ; | | |
) ARSI | | |
LR o [ 10h24F% i ]
‘A_‘,\la.o-,i E i | 1 | |
| ! i
1 | ! ! | \ | ]




INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT #351 (LEDGER) (7-69)

INTERNATIONAL FINANCE CORPORATION — INTERNATIONAL DEVELOPMENT ASSOCIATION
SOURCE OF SUPPLY -~ POWER SECTION ON A SLLECTIVE BASIS
ACCOUNTS

Mazz12

A ——— REFERENCE-DATE | USBOLLARS OR i O 0
BRAZIL 1969 '
*
|
FORE IGN EXCHANGE |
* |
CONSTRUCTION MATERIALS !
47985077 I 106 | 403
47985077 * | | |
CONSTRUCTION EGUIPMENT 1 | | 0
227 13 ; ‘ 108 | 403
227697613 * | | |
MECHANICAL EQUIPMENT | | | |
151833110 ; | 111 | 403
151833110 * |
ELECTRICAL EQUIPMENT ! | 0
588903305 i 119 403
5339033@5 * !
CIVIL WORKS . | _ 0
59040@0 i i 131 403
5904&90 * ! -

CONSULTANTS SERVICES OMANAGe ENGe ETCa | | | 0 , |
| 169306654 i ' | 133 || 403 9
| 2926352 — | 4 | 133 | 5865 '

98550216 * | - | |

FREIGHT AND INSURANCE | | [ | ] | l

l age8?ar | | | | , 136 | 403 i
! 4948767 % i | ] E
LOAN CHARGES | f | 0 . l | |
152814&0& | ] | , | 139 ] 403 | |
le2g1asios ¥ | | - I |
1288636662 ) | g [ | i |
LOCAL EXPENDITURE o] . f | | P A — |
| | | 5 0 . .
CONSTRUCTION MATERIALS | g I L1 . 0 ‘ !
203082745 | b 0 | | | 306 | 403
203082745 % | | | | | ||
CONSTRUCTION EQUIPMENT | l L 0 | i
5250398 - 4 1308 | 403
5250398 * | . ]
MECHANICAL EQUIPMENT ! _ ! - 0 A
29053897 ; | (311 | 403
29053897 * ! o | '
ELECTRICAL EQUIPMENT i i 0 ; _
1 3114196040 ‘ j 1319 | 403
? 314196040 T * i ; i |
| 5551583080 | || - | -
|| | | | | | | |
T ]
| ‘ P 1 | | |
| ‘ ' I
! { | | !
| % L !
| ! ' 3 | -
| | ! | L
| \ ‘ ]

G\

* % ND 3 E Z * I [ I ? E
' Q ! Qal :1210“')*5 ) \ : ()\' ‘k .,LI' I él£

1.628 |

&



Mazziz

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT
INTERNATIONAL FINANCE CORPORATION — INTERNATIONAL DEVELOPMENT ASSOCIATION » ) .
SOURCE OF SUPPLY - POWER SECTION ON A SELECTIVE bBASIS

ACCOUNTS

#3851 (LEDGER) (7.89)

DESCRIPTION- REFERENCE-DATE | BoUALERT | i iy s bs-UcBa T
BRAZIL 1970 ' |
*| |
. FOREIGN EXCHANGE I
ki
COMSTRUCTION MATERIALS ! Q
8928003 |%=ﬁ(¢ 106 403
8928003 *# K 252
CONSTRUCTION EQUIPMENT 251, p 0
20240159 294 1k 108 403
20240159 o AL, U L
| MECHANICAL FQUIPMENT e 0 ;
51617982 : $3g.oh 1l - 403
51617982 L. B |
ELECTRICAL EQUIPMENT | 0 ;
451744189 l 119 403
59425866 - | 119 565
511170055 % | . 1
CIVIL WORKS | | | 0 )
3595165 | | : 131 403
36'951565 s |
CONSULTANTS SERVICES aMANAG. ENGe ETCe ! L, - 0
80391458 : 133 403
64 — ! | 133 565
115883522 % '
FREIGHT AND INSURANCE 1 | 0 | |
2102381 [ | 136 403
2102381 # ! | N I -
LOAN CHARGES | | | g | | | ]
255823495 L 1 1139 | 403
255%23&95 % 1 |
| MISCELLANEQUS l | 0 ;
60645 n 199 403
| 5 l |
969701207 | |
|_LOCAL EXPENDITURE ' ; 0 -
# | L
CONSTRUCTION MATERIALS ! | 0 | |
50571442 | 306 | 403
i 50%ri4se ® | | | 2 00| | | a ‘ e
MECHANICAL EQUIPMENT | | a | o |
42661561 : : 311 g 403
42661561 * | | r
FLECTRICAL EQUIPMENT ! (- | 0 |
278404501 B . 319 | 403
48686336 — | : L 1319 | ' 565
327090837 * | ,
420323840 | | -
' | Li%eB 293
o ] \
2 316.375
#E% GRAND TOTAL *%% 1390025047 % |
iy TG |
‘\‘ — 1_1[21 vb‘g |L
‘___‘2... 55?)1? i

et -oR wblodoat. 3.305%F
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FURNAS - CENTRAIS ELETRICAS S. A

SEDE: RIO DE JANEIRO — GUANABARA — BRASIL
RUA REAL GRANDEZA, 219
END. TEL.. RIOFURNAS - TELEX: 031/118
C.G.C.23.274.194

ESCRITORIO EM BELO HORIZONTE: RUA RIO DE JANEIRO, 462 - 20.° — END. TELEGRAFICO: BELFURNAS — BELO HORIZONTE — MG
ESCRITORIO EM SAO PAULO: RUA SETE DE ABRIL, 261 . 10."° - END. TEL.: CELFURNAS - TELEX: 021/394 - CX. POSTAL 2166 - SAO PAULO - SP
ESCRITORIO EM BRASILIA: AVENIDA W - 3 — ED. CARIOCA — G, 401 — QUADRA 17 — SETOR COMERCIAL SUL — BRASILIA — DF

Rio de Janeiro, December 9, 1971
DFI.F.E.O70l1.71

INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT
1818 STREET, N.W.

WASHINGTON, D.C. 20433

U.S.A.

Attention: Mr. F. M. Ettori

Subject : Request for Information

Dear S5irs,

1. Complying with your request asg per
telex dated November 5, 1971 enclosed herewith please find following
information for the period 1964 - 1970:

a. Furnas' annual operating expences excluding deprecia=
tion, amortization and taxes, for hidroelectric and
thermal plants,

b. Furnas' annual wage bill.

Yours very truly

FURNAS - CENTRAIS ELETRICAS S. A,

r

Sergio Coutinho fle Menezes
Financial Director

ATTACHMENT

FURNAS 380
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1. Total Operating Expenses

1.1,
1.‘ 2'

Operation
Maintenance
5. Fuel

4. Power purchase
.5, Administration
6. Other

Total

H

2. Operating Expenses-Thermal Plant Sta.

Cruz

.1l. Operation
Maintenance
Fuel

Other
Total

PN

.2,
.3.
.h.

3. Operating Expenses-Thermal Plant
Lameirao and Marechal Hermes

Operation
Maintenance
Fuel

Other

Total

P
-F-'-"\.Hl\)l.—'

TG/vEl

FURNAS - CENTRAIS ELETRICAS S.A.

OPERATING EXPENSES-1964 /70

(CR$~CENTS OMITED)

ATTACHMENT I

1964 1965 1966 1967 19638 1969 1970
207.846 579. 432 871.102 14890.211  k4.111.20% 5.373.80L  7.887.357
201.803 502,226 1.047.41Lk  2.269.3p1 3.,071.527 4,629.436 9,208,184

- - - 1.245. 12.956.522 23,543,730 12.899.752
- - - [19.h27  21bb67.313  581953.555  504832.077
694. 227 669.080 1.187.346 2.211.260 3.375.534 5.429.675 9.260.269
7. 049 1.443 549,547 6k, 084 1.021.175 3,853,816 7,451,422

|

110 «T72.190 «655.40 .699. 46.003.36 101.784.01 .539,061

1.110.925 1.772.190 3.655.409  7.699.897 34365 7 3 97.539
- - - 2h7.496 1.552.141 2.086.015 2,715,037
- - - 135.018 620.150 1.032.897 1.095.441
- - - 1.245.594 12.956.522 20.8%1.870 12.015.750
- - - 4.699 205.559 341, 364 481.99%
- = - 1.632.807 15.334.372 24,292,146  15.906.221
- - & - - 19.527 199. T35
- - - - - 32,503 84.819
" - - - - 2.711.860 884,002
- - - - - 9.505 55,6883
& & - - - 2.773.395 1.224.439

e ] ————_ i ] e [SSS N SS



ATTACHMENT TIT

FURNAS - CENTRAIS ELETRICAS S.A.

WAGE BILL - Cr$

196 2.792/923,12
1965 5,037,017, 49
1966 5.952.247,41
1967 10.2h45.234,00
1968 17.607.732,00
1969 29.120.71k4,00
1970 48.641.832,00

119. 397. 700,02

Remarks:

Includes wages relative to operation, construction and Administra
tion.

Excludes social and fringe benefits.

TGM/ ima
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CENTRAL ELETRICA DE FURNAS S. A

SEDE: PASSOS - MINAS GERAIS

CADASTRO GERAL DOS CONTRIBUINTES
INSCRICAO N° 23.274.124

ESCR, CENTRAL: ESCR. SAO PAULO: ESCR. B, HORIZONTE:
RUA SAQ JOSE, 80 - 3. PAV, RUA SETE DE ABRIL, 261-10.° PAV. RUA RIO DE JANEIRO, 462 - 20.° PAV.
TELEGRAMAS: RIOFURNAS TELEGRAMAS: CELFURNAS
; : AS
TELEX: 031/118 TELEX: 021/394 TRLERRANAS: BELEURN

v!' FURNAS 390

RIO DE JANEIRO - GB SAO PAULO - SP MINAS GERAIS

Rio de Janeiro, June 22, 1971
DCB.F.E.0509. 71

Mr. FRANGOIS ETTORI

PROGRAMMING & BUDGETING DEPARTMENT
INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT
1818 H STREET, N.W.

WASHINGTON, D.C. 20433

UsSele

Dear Mr. Ettori,

1. In your recent visit to Brazil, you
requested a breakdown by foreign or national origin of goods utilized in
Furnas' completed projects covered by IBRD loans.

2. Equipment and materials were purchas-
ed in Brazil in local currency with IBRD financing as follows:

2,1 Furnas Project - Loan N? 211 BR

No such procurement.

no
o
no

Estreito Project - Loan N? LO3-4T7h4 BR

Us dollars eguivalent of cruzeiros at the rate of conver
sion for each withdrawal, in multiples of US$ 1,000.00:

Year Category A Category B  Category D Total

1967 1,987 - = 1,987
1968 1,232 353 - 1,585
1969 696 b, 705 116 2.517T
1970 926 2,790 - 3,716

L, 841 7,848 116 12,805

Category A:

Turbines, generators and accessory equipment, penstocks,
gates, cranes, related materials and equipment.

Category B:
Transmission and Substation eguipment and materials.
Category D:

Construction and Operation Ecuipment and Spare Parts.

sl



FURNAS 402 . SECC 33

CENTRAL ELETRICA DE FURNAS S. A
DCB.F.E.0509.71-Page 2

3. As to the equipment and materials of
foreign origin purchased for both projects directly with our own funds,
their value is irrelevant if compared with the total amount of the pro-
Jjects.

4., I would be obliged for your comments
and your asking for any additional data or details you may require.

Yours very truly,

FURNAS - CENTRAIS ELETRICAS S.A.

UM/ecf Jose Carlos S. Barata
Executive Assistant to the

Financial Director
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D ey A Cl Ex i e g /
——ENTRAL ELEVRICA DE Fukiem§ § A /
% SEQE : PASSCS - MINAS CEFAIS -
ESCH. GCENIHAL ESCR. SAD FAULD: ESCH. B, HORIZONTE: i‘;,‘-\
E ] - . 5 - =r=11 51 .10.° £ 9
Ua 5640 JOSE. “0 & BaN. RUa4 SETE DE ABRIL, 261 -10.° PaV. RUtA IO DE ANEIRD, 450 . 200 24N
TELEGHAMAS: RICFURMNAS TELEGRAMAS: CELFURMAS,
TELEX: 0311138 TELEX: 0217394 TELE AR5  BELRURNAD
RIS OB JANSRD » 63 SAD PAULO -SSP MENAS GERAIS

Rioc de Janeiro March 4,1965
DPC. B, 288. 66

To o e R e sk O Vi T A o S PO T G R S 0 IS

interasticnal Pank for ,“ tSTERED lbc7i /
Reconstruction end Developaent uﬂh-ﬁUfJBEE;::«_“_an*,m_N,mw?
1818 H Street, H.WL

Vachingbon 25, D.C. 20433

U. 8 A

]

Attention: ~-Western Hemisphere Danextoert

0
T et

/’W‘-—' =
Subjec: »7 Loan He 211 R
(:\‘Revised Lisv of Coods .

Dear Sirs,

1. As reguested in your lebtier dated 25ih
February ult., we have pleasure to euclose herewith thae Firsl Resivios +o
the List of Goods, based on the actual expsaditure relating the sahove
mentioned Loan. '

2. Kindly sign cne copy end vebturn asme €o
us gt your esrliest conveniencs.

Yours very truly,

%@ CENTRAL ELETRICA DE FURIAS S A.

- <:;_ ! o e = L
Her/ers _ it i e

P o= Rt LE o SRPPS
=00 C. M. SQ‘:"‘VL-A. 8%
Director

Eacls., oviglnel
CONFIRMED:

International Bank for Heconstruction
and Develonmant

5 N SNy

BY: &
7 Authorized Hepresentative

41’3 td/.mrq,.-‘“«- "5? / y{
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JI1

v

MCF/ers

Bquipnent and Materiels
for Civil Works

. Generating Flant and

Associated Equipment

Transmission Lines, Substations
and Assoclated Equipment

Engineering Inspecticn,
Contractor's Fee and Services

Interest During Censtruction
end Other Charges

Unallocated

Palence Cancellsd

LIST OF GOODS

Criginsl

Estinate

14,800
18,900
713, Loo

5,300

1k, 400

6,200

73,000

CENTRAL ELETRICA DE FURKAS S.A.

By

Revision 10
of Janvary 1966

21.585
12,826
15,347

8,911

1k,322
9
73,000

Amncunt showva in
egquivalent UZ) thousands

Revision: 3
Date: February 1065

*inel Revisicn
a -
February 1956

21,577, TTh. 6L~
12,707, 461,07 ¥
15,295,693.64 L7

9,095,913.06

14,%22,150.00 ¢

72,999, 992. 38

4w
7ige v

73,000, 000, 00

SENEIESTERETE

72 e AT

~ i
aonadl LA (tarm

~ / Director
£

/

Director






@ CENTRAL ELETRICA DE FURNAS S.A.

e

FURNAS 641 - SECC 62
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CHAPTER VI
REPRESSED DEMAND

Definition o Represgssed Demiand

For the purposes of the present report, repressed demand is
congidered to be any restriction to the ample and free use of
electricity due to some kind of hindrance to the power supply.

Repressed demand has existed to a lesser or greater extent in all
power systems of South Central Brazil. It can appear in a number
of forms both in cause and effect. Some of them are quite apparent
whereas others can only be identified by the technical experts in the
power business.

In Chapter IV it was shown that most of the power systems of South
Central Brazil have had a somewhat irregular and erraiic patlern

of evolution over the period 1950-1967. In that Chapter the question
of repressed demand was dealt with in very broad terms. In the
present Chapter the matter will be explored in deeper detail.

It is believed that the analysis of the historical evolution of the power
systems and of the problems of repressed demand is of fundamental
importance to the understanding of the characteristics of the power
companies in South Central Brazil, their past evolution, their present
problems and plans, and their prospects for future development.

Daefiglenc¢ies in Power SBupply

As pointed out in Chapter IV, the market growth of most, if not all
concessionaires in South Central Brazil was subjected to severe
limitations. Most were due to inadequacies in the supply and to power
consumption curtailment. Through the period 1950-1964 such

conditions were fostered by the inadequate regulatory legislation which
discouraged the electric utilities from making the necessary investments
required for system expansion.

For the purposes of the present report power curtailments will be
classified under two categories: declared and disguised curtailment.



5.2.1 Declared Curtailments

In general, declared curtailinents are due to system's inadequacies
of generating capacity, but they.can also result from limitation in the
transmission and/or distribution systems.

They quite inevitably result in a reduction of the rate of growth of
the power market and they iniroduce serious limitations in the
consumption of electric power by certain if not all the categories of
consumers. Declared power curtailment is so evident that technical
expertise is not necessary for. its identification.

Experience has shown that once this kind of curtailment is eliminated
the market will tend to grow at its long term average rate of growth.
This means that unless very special care in marketing is exercised
by the concessionaire there will be a permanent net loss in the
consumption of electricity through the future years. This is
particularly true when declared curtailment becomes frequent.

On the other hand, this type of curtailment, which reflects poor
service, has a very unfavorable psychological influence on the
customer's attitude towards the concessionaires and very particularly
towards the use of new appliances. It can even influence industrial
customers not to expand their facilities or even not to build their
plants in the area supplied by that utility. The image of the
concessionaire is severely affected by declared curtailment which can
only be applied by permission.of the Government. Therefore, the
concessionaires do not recur to this kind of curtailment as long as
they can get by with other means of load reduction.

Table VI-1 presents a summary of declared power curtailments in
the main power companies of South Central Brazil in the period
1950-~1967. The reasons for these curtailments were identified in
Chapter IV, either explicitly of implicitly in the graphs of historical
evolution of each individual concessionaire. It is important to notice the
frequency and widespread occurrence of declared curtailments in the
systems of South Central Brazil which, to a great extent, hindered
the pattern and the rate of growth of electric power consumption in
the area. .

Most of the declared curtailment that took place in the period 1950-
-1967 were primarily due to inadequate generating facilities. South
Central Brazil is now engaged in a program of power plant
construction, based on CANAMBRA's suggestions, which should
provide adequate supply from the generation standpoint. Therefore the
past trend of electricity consumption growth in the Region cannot be
used as the main basis for extrapolation. Yet, the analysis of this
historical trend is important because it provides better judgment on
the expectancies within each system if an adequate power supply were
provided. | ‘ '
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TABLE VI - 1
SOUTH CENTRAL REGION
DECLARED POWER CURTAILMENT IN
THE MAIN POWER SYSTEMS

LIGHT ~-Sao Paulo CPFL
1950 1851
1851 1952
1852 1953
1953 ' :
1954 _ CFLMG
1959 _ 1950
1963 ' 1954
1964 1958
; 1959
LIGHT - Rio A : 1960
1850
1951 CBEE |
1952 1950
1963 1951
1954 19862
1955 1953
1963 ; 1954
1964 1955
1967 1962
1963
& Guanabara plus 1964
Rio de Janeiro 1967

6.2.2 Disguised Curtailment

6, 2.2, 1 General

Even though the general conditions that result in disguised curtailment
are basically the same as those that entail the declared one, they are
different in intensity and cause., They are subtler and can only be
identified by a careful analysis of the systems' growth and operating
conditions. :

Disguised curtailment results in a reduction of power consumption
that is not noticed by the average customer,

Disguised curtailment means inadequacy of electric services, It retards
the growth of consumption and gives the customers an erroneous '
concept of the adequate standards of electric service to be expected,

There is a very close relationship between declared and disguised
power curtailment, The practice in South Central Brazil has indicated
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that systems frequently subjected to declared curtailments are
permanently under disguised power shortage.

Disguised curtailment can occur in different forms: voltage reduction;
frequency reduction; simultaneous reduction of both voltage and
frequency; interruption of power supply to selected distribution
circuits; customers fuses or quick-lag circuit breakers of inadequate
capacity; difficulties or refusal to connect new customers.

6.2.2.2 Voltage and Frequency Reduction

'"The operation of an electric system today requires the highest
possible reliability of service to the customer consistent with economic
justification of the costs of such service. Under certain load conditions
and capacity limitations there may be a deficiency of generation.
Reduction of voltage will reduce load and this has been applied for
emergency load relief on many electric systems. It has been proposed
and some systems have utilized a reduction in frequency as a means
of reducing load''. (The Effect of Frequency Reduction on Plant
Capacity and on System Operation, AIEE, February 1955, page 1632).

The most commmon instance of voltage reduction due to lack of
generation occurs when a section of the system loses a substantial
import under fault conditions. The remaining generating plants in the
system tend to become overloaded and to tripp. Load shedding
through voltage and/or frequency reduction might then be an adequate
procedure to avoid a complete collapse of the system.

In general voltage reduction gives better results because all appliances
that use electric energy are sensitive to voltage variation while many
are not so sensitive to frequency variation (ranges, water heaters,
incandescent lamps, etc.). Furthermore, voltage reduction can be
restricted to the area where the generating capacity deficiency occurs
while frequency change affects the whole interconnected system.

""The type of connected load will materially affect the results obtained
by frequency reduction. On systems with a high percentage of motor
load, such as pumping, a combination of frequency and voltage
reduction may secure maximum load relief in an emergency''. (The
Effect of Frequency Reduction ..... page 1637).

In systems with a large proportion of resistive loads, such as
incandescent lamps, ranges, heaters, etc., voltage reduction is very
efficient in the short run, for the ensuing load decrease is
proportional to the square of the voltage reduction. In the long run it
may happen that poor voltage levels induce customers to increase

' the connected load, by installing more lamps and using heaters
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nominally more powerful, in order to obtain the same result with,
sometimes, an even greater consumption. This, however, hardly
applies to low income populations so that voltage reduction has been,
by and large, a very effective and widespread means of power
curtailment.

There is a great difference between the above-mentioned practices and
the practices in South Central Brazil. The basic difference is that
whereas frequency and/or voltages drops were used solely for
emergency purposes in the operation of power systems in Great
Britain and elsewhere, this has been current operative practice in
South Central Brazil, in order to compensate for inadequacies in power
supply. It is important to realize that emergency measures do not
substantially affect the power market growth. However, when measures
that are justifiable only on an emergency basis become routine in the
operation of the power system, they turn out to be a serious
hindrance to the market development. :

The increasing degree of interconnection among the main systems in
the Region has been very helpful to the improvement of the average
frequency level and stability.

Voltage reductions though less common and intense, are still frequent
in most systems within the South Central Region, as verified by means

‘of a field survey (see Table VI-2) and through spot-checking carried

out by ELETROBRAS, in connection with the present Market Study.
This problem has been of great concern to the concessionaires and the
Government, and important and effective measures are underway in
order to eliminate such defficiency.

TABLE VI=2
SOUTH CENTRAL REGION
RESIDENTIAL CUSTOMERS
VOLTAGE REGULATOR SATURATION

‘ Saturation
City ' ' %o
Sao Paulo : 36. 7
Rio de Janeiro 14.7
Belo Horizonte 2.8
Juiz de Fora : 16.0
Campinas 54. 4
Indaiatuba 50.0
Araraquara - 23.6
Braganga : 58.0

€.5.



6.2.2.3 Interruption of Power Supply

It has been the practice, in the operation of the power systems of
South Central Brazil, to interrupt the supply of power in selected
distribution circuits during emergencies. Power interruptions also
occur because of poor distribution facilities and lack of adequate
system protection. This is one of the most well known deficiencies
in Brazilian electric systems. Even foreign visitors are familiar
with it.

This kind of disguised curtailment has been so widely used in most
South Central Region power systems that it has become a serious
hindrance to the development of sound habits of electric power. use.
It has also had a major influence on the level of service quality
expecied by the customers.

A company might decide to interrupt service in the following
circumstances:

Lack of generating peaking capability

Lack of adequate transmission facilities

Lack of proper distribution system capacity
Maintenance or repairs in the system network

Even though the last reason is justifiable, in power systems of poor
quality it becomes so frequent that it ultlmately leads to a form of
disguised curtailment.

Most administrations of the Region's concessionaires are now
concerned with this problem. Important measures are underway with
the scope of improving the operating conditions of the generation,
transmission, and distribution systems, so as to eventually provide
customers with a more reliable and adequate power supply. Yet, for
some companies, there is still a very long way to go before this
target is reached.

Table VI-3 gives some typical examples of power curtailment derived

from extended and repeated disconnections, in three counties located
in the State of Rio de Janeiro, very close to Guanabara.
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TABLE VI-3
INTERRUPTIONS OF POWER SUPPLY
(From January 1st to March 31, 1968)

UNSCHEDULED SCHEDULED TOTA L
Counties N¢ Duration E Duration N# Duration
Nova Jguagu 74 141h 31m 13 215h 10m 87 356h 41lm
Meriti 247 297h 57Tm 10 163h 28m 257 461h 25m
Caxias 28 20h 46m 7 110h 05m 35 130h 51m

Source: LIGHT

On a per day basis the above figures mean lack of electric power
during approximately 4 hours in Nova Iguagu, 5 hours in Meriti,
and one and a half in Caxias. :

6.2.2.4 Quiek-Lag Circuit Breakers

In regard to residential customers, quick-lag circuit breakers, or
fuses, are used with the primary purpose of protecting the customers
appliances from electric disturbances in the distribution network of

the concessionaire, besides protecting the customers' wiring facilities
from faults within it. When it permits the full utilization of the
customer's appliances the fuse represents an adequate protection to

the customer's electric installation, as well as to the concessionaires
distribution network, if they are designed to bear that load. Whenever,
due to an improper choice, circuit breakers do not have enough
current capacity they become a restraining factor to the use of electric
power and therefore represent a source of disguised curtailment.

In some systems in the South Central Region,” under certain circum-
stances, quick-lag circuit breakers became widely used after the
concessionaires refused to connect new electric ranges to the distri-
bution network and the customers decided to connect 220 V ranges to
the 110 V circuit. This. practice resulted in a considerable increase
in the cooking time, in a loss of stability in the distribution network,
and in the burn out of meters. The large scale use of customer
circuit breakers to avoid loss of meters was then decided by these
utilities.

The widespread use of this kind of circuit breaker gives the con-
cessionaire an opportunity to limit the power used by the customers
(if the concessionaire so desires) simply by delaying or even refusing
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to replace a circuit breaker of inadequate capacity, when this becomes
necessary or convenient to the customer by another one of higher
capacity.

B2 2: 8 Connection of New Customers

It has also been frequent, in many power systems in South Central
Brazil to purposely delay or even to refuse service to new customers.
This is an apparent form of disguised curtailment. Evidence of this
practice was found in the Autoprodutores survey (Chapter VII), in

the historical analysis of system evolution (Chapter IV), and in the
Field Survey (Chapter X). This problem is also known from practi-
cal experience in system operation in the Region.

A concessionaire might delay or refuse the connection of a new custom-
er if it does not want to supply power to that type ‘of load. In some
instances this has been the case for electric ranges, certain industries,
and any other relatively large loads. '

When either the electric power system distribution or transmission '
networks are already overloaded, and generating facilities are in-
adequate, the concessionaire might try to postpone connecting new
customers until the botitlenecks have been removed. The same atti-
tude will occur when the concessionaire is not willing or does not
have proper conditions to make new investments in the expansion of
system facilities. This attitude often leads an industrial concern to
build its plant not in the concessionaire's area of influence but rather
elsewhere or to resort to self-supply.

In South Central Brazil this problem has been one of the main causes
for the development of the Autoprodutores (see Chapter VII) par-
ticularly in the areas of heaviest industirial concentration, in and
around the cities of Rio de Janeiro and Sao Paulo.

6.2.2.6 Other Forms of Disguised Curtailment

There are many other forms of technical disguised curtailment which
are not as important, from the point of view of market growth and
system service quality, as the ones previously discussed.

As an example it could be mentioned that in the larger cities the
building elevators often are not operated simultaneously. This practice
was promoted by the concessionaires at times of major shortage of
peaking capacity; by increasing the diversity factor in the use of
elevators a considerable saving in peaking capacity was obtained and
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this practice has remained as a habit among may customers.

Another form of disguised curtailment would be the use of automatic
light switches, with very short time-setting, in apartment buildings
halls. '

I (4 b 1

Elegtrification of '"Favelagt!?

Ll

6.3.1 The General Picture

The analysis of power supply to ""IFavelas'' (slums) showed that there
is a very serious condition of repressed demand in that group of
customers.

Since about one quarter of Guanabara State population lives in slums,
the detailed analysis of power supply to the Favelas becomes a major
factor in the evaluaiion of LIGHT's power market prospective in this
State.

Favelas have also become a serious problem in the city of Belo Hori
zonte, and a growing problem in Niteroi. In the city of Sdo Paulo
they are of minor importance. ' ‘

The average population growth in Brazil between 1950 and 1960 was
3.0% per year, whereas the rate of urbanization of the South Central
Region was considerably higher, as indicated in Table VI-4.
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TABLE VIi-4
SOUTH CENTRAL BRAZIL
MAIN URBAN CENTERS

POPULATION
' Average
Growth Rate

1950 1960 %
Belo Horizonte ; + 346. 2 642. 9 6.3
Great Sao Paulo 2.858.2 3.862.7 5.1
Sao Paulo 2,041.17 3,164.8 4.5
Sao Bernardo do Campo 20.0 61.6 11.9
Santo Andre . 97.4 230.2 9.0
Sao Caetano do Sul : BB, 4 114.0 7.5
Guarulhos 16.3 78..7Q 16. 9
Maua 5.4 14.1 261
Rio de Janeiro (Guanabara) -2,335.9 3,223.4 5.2
Nova Iguagu 58.5 257.5 16.0
Niteroi ' 174.5 228. 8 2.7
Campinas 103, 1 179. 8 5.8
Ribeirao Préto 65.1 116. 2 5.9
Juiz de Fora 86. 8 125.0 8.7

BRAZIL: .
Urban 18,803. 9 32,465.1 9.6

Total ' 51, 944.4 70,118. 1 * Bl

Source: IBGE

Housing and urbanization programs, however, have not attained such
a pace as to cope with the extent and growing needs of the population.

Table VI-5 shows the distribution of income among the "Favelados"
(people that live in the "FAVELAS"), according to three independent
surveys carried out between 1865 and 1968 by municipal agencies in
Belo Horizonte, Rio de Janeiro, and Niteroi.
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TABLE VI=5
SOUTH CENTRAL REGION '
FAMILY INCOME DISTRIBUTION IN THE FAVELAS

(1) NCr$ 120,00 (US$ 35.00) per month,

(2) Total for Favelas in Belo Horizonte in 1965.
(3) Number of families included in the field~sample survey.

Income Belo Horizonte  Rio de Janeiro Niteroi
in terms of N¢ of N¢ of N¢ of
minimum wage Families Families Families
{1) (2) %o (3) % (3) %

Less than 1 9, 818 39.1 . 670 20.6 179 26.8

From 1 to 1.5 9,568 38.2 854 37.8 942 36. 2

From 1.5 to 2 2,248 9.0 380 16. 8 70 10.5

From 2 to 3 1, 830 i 261 11.58 317 ' &.B

More than 3 883 3.5 67 3.0 21 3.2

Not specified 729 2.9 29 1.3 119 17,8
25, 076 100.0 2,261 100.0 668 100.0

Notes:

as of July 1968.

According tothe "Housing Program" of the' "Ten Year Plan", and on the
basis of an assumed 5. 09 persons per household,
that in 1967 the total number of poor households that should be

substituted for new houses amounted to 730, 700 units, distributed as

follows:

TABLE VI-6
SOUTH CENTRAL REGION
ESTIMATE OF INADEQUATE HOUSING FACILITIES

IN URBAN AREAS

1967

Rio de‘ Janeiro
Sao Paulo
Belo Horizonte

Sub-Total
Other urban areas

Total

Source: '"Ten Year Han''.

6.
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it was estimated

241, 000
165, 000
68, 600

474, 600
256,100
730, 700



In the research done by ELETROBRAS in connection with the present
Power Market Study, the above figures were confirmed, with the
exception of Belo Horizonte, where the ""Favela'' population was
estimated to be 174, 700 inhabitants. This implies about 36, 400
households as compared with the ""fen Year Plan'' estimate of 68,600
units.

A complete census of the '""Favelas'' population was carried out in
Belo Horizonte both in 19855 and 1864. A comparison of their results
with the growth of total population of the city shows that the
population of the slums is increasing at a much faster rate of growth.

TABLE VI-7
BELO HORIZONTE
POPULATION GROWTH

Total Population Population in the Favelas
Year Inhabitants Rate of Growth Inhabitants Rate of Growth
71950 346,200 - " -
6. 3%
1960 642, 900 ' - -
1955 497,100 + | 36, 432
6.3% 13.5%
1964 765, 000 + 119, 799

+ Estimated.

Source: Favela Census, Belo Horizonte Municipality.

There is a similar situation in the Rio de Janeiro area. Two ""Favelas'
censwses were made in 1950 and 1960, indicating a total population of
169, 305 and 337,412 inhabitants, respectively, with an implied average
rate of growth of 7.2% per year. This is also considerably higher

than the 3.2% average rate of growth for the total population of the
city. It should be pointed out that in the Rio Favela census the
definition of ""Favela'' is substantially different from the one adopted

in this Report. Nevertheless, the criteria for the 1950 and 1960
censuses were the same and therefore the results are adequate for
determining the population growth rate.

The progress of the '"Government Favelado Housing Program'' has

not kept pace with the growth of the Favela population. It is excepted
that this tendency will change considerably over the next few years, due
to the new Housing Program of '"Banco Nacional de Habitagao!!,
already well underway. Actually, there has been a growing concern
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within the Government in regard to the '"'Favela'' problem.

The electric power companies in Belo Horizonte, Rio de Janeiro and
Niteroi have not given special attention to the question of power supply
to the ''IFavelados''. One obvious reason is that they are still going
through the process of improving power supply to their regular
customers. Another reason is that '"Favelas'' are usually locaied in
public owned areas, still not recognized by the municipalities as
urban areas, and without legal jurisdiction as far as power supply is
concerned.

The concessionaire in Belo Horizonte is presently studying the
problem of power supply to the '"'"Favelas''. According to an official
of this utility, there is a tendency to design distribution facilities of a
rather modest standard but adequate for reliable power supply to the
customer.

6.3.2 The Especial Case of Guanabara

In the State of Guanabara only about 10% of the 'Favela'' area is
supplied directly by the local concessionaire. Table VI-8 presents a
summary of the power suppliers, according to actual surveys in two
"Favelas'. -

TABLE VI-8
FAVELAS POWER SUPPLY
‘GUANABARA
Percentage of Occupied Area

Bras de Pina Morro Uniao
Resale 64.0 60. 8
Comissoes de Luz |
(Power Committees) - 10.5
Concessionaire = LIGHT 8.0 10.5
Without Power Supply 14.0 :
Unoccupied Area 14.0 17.0

Source: Centro Nacional de Pesquisas Habitacionais.

Studies available indicate that Table VI-8 is representative for the
"Favelas'' as a whole.

The concessionaire does not feel it has a responsability towards
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consumers that live in urban areas that are not legally recognized by
the State Government. It supplies power directly to about 10% of the
""Favela!' area. Besides, it sells bulk power to a few ""Favelados''
that resell it to customers within the '"Favela!''. In the latter case the
"Favela'' distribution network does not have an adeguate or even a
reasonable standard of construction, operation and safety.

The ""Power Committees"are sponsored by the State's '"Comissao Es-
tadual de Energia''. They buy bulk power at high voltage from the
concessionaire and resell it to the customers at a slightly higher
price to cover the administirative and operating expenses. They also
supervise the construction and operation of the distribution network.

Since the Guanabara area concessionaire classifies all the supply to
"Favelas'' as ''residential]! the actual number of residential customers
in the Guanabara area is quite different from the statistical figures,

" a factor that must be taken into account when analysing the growth of

residential consumption and/or projecting it (see also Chapter X).

As far as power rates are concerned, and due to the extreme
complexity and relative abandonment of the power supply to !''Favelas'!,
an opportunity appeared for the exploitation of the ''Favelados'' by

the resalers.

Reselling on a system of ''flat rate per appliance'!' has been adopted
by retailers in most ""Favelas'' of Guanabara. Table VI-0 is
representative of such rate system. :

: TABLE VI-9
FAVELAS POWER SUPPLY

GUANABARA
RESALE PRICE OF ELECTRICITY
NCR$
Favela Lamﬁ Electric Iron Refrigerator
Praia do Pinto 5, 00 5,100 8, 00
Escondidinho 5, 00 2 Bl MCpr
Acari 5, 00 i . ® 10, 00
Bras de Pina 3,00 Lo 10, 00

Source: Sample Field Survey, ELETROBRAS

The end result of such a rate basis is a cost of electricity
approximately four times greater than that charged to regular
residential customers in the State of Guanabara. At present rate levels
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this means about NCr30.45/kWh for ""Favelados'' and NCr$0.12/kWh
for regular customers, or approximately US$0.12/kWh and US$0.035/
kWh, respectively.

Since there are now about 120, 000 customers paying such prices for
electricity this fact must be laken into account when projecting the
residential consumption in the Guanabara area (sece Chapter X).

On the other hand, as the ""Power Committee!' buys power at high
voltage and resells at a price just enough to cover its expenses, the
cost to their customers is actually slightly below the nne charged by
the concessionaire to its regular residential customers.

Therefore, as the work of the '"Power Committees' expand, there
will be an opportunity for more ''Favelados'' to buy power at cheaper
rates.

Table VI-~10 presents a summary of "Favela's'! electric appliances
saturation, as indicated by lield surveys carried out between 1964 and
1968.

TABLE VI-10
SATURATION OF ELECTRIC APPLIANCES IN "FAVELAS"
Percentage of Families Included in Census

RIO DE JANEIRO

Bras de Mata Ma Morro Belo
Pina chado ~ Unido  Niteroi Horizonte
Radio 64.9 73. 4 64.1 60.6 42.6
Electric ... P 42, 2
Battery CERES  ERNW Id  waass
Range 73.0 82.8 Tl e 95.5
Gas SHAE 0 SHEEG 670 41.7
Wood cEE®E 000 EEEEE  EEae 9.9 53.4
Electric p il 0.4
Ironer e T 68. 8
Electric TE 00 PEEN S 548  cwess
Coal FEEE 00 JdeNn@ . Sakas 14.3 = .....
Relrigerator 20. 4 27.0 22.8 20.8 4.6
IF'loor Polisher 3.2 8.1 S8 s 2.2
Electric Mixer 20T 22.9 18.0 16. 2 ik
Record~Player 6.9 11,2 7.8 4 B 6.4
Elegtric Bhower = ...vv iesss weses  sssss 1.9
Water Heatetr === seswsy ssess  seass  wmases 0.5
Ventilafing £an = sasss sssas sesss I8 0 s
it 16,8 = 12.%8 31 14,9 3.4

Source: Rio de Janeiro = Centro Nacional de Pesquisas I—Iabltacmnals
Belo Horizonte and Niteréi - Municipality.
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The results of the survey in the Guanabara ""Favelas'' are summarlzed
in the following tdble

TABLE VI-11
STATE OF GUANABARA
SATURATION OF ELECTRIC APPLIANCES
Percentage of Families Included in Survey

Bras de Mata Morro
Pina Machado ' Uniao
% % %

Radio " 64.9 3.4 64.1

Refrigerator 20.4 27.0 22.8

Floor Polisher 32 8.1 3.8

Eleciric Mixer 20.7 2 B 18.0

Record-Player 6.9 11.%2 7.9

T. V. 10.2 12.6 11.2

Sewing~-Machine 45.1 48. 6 49. 9
Electric Range or .

Gas Stove (1) 7810 o 82.8 78.0

1) About 100% gas stoves.

Source: Ceniro Nacional de Pesquisas Habitacionais.

The average consumption by the '""Favelado'' customer varies according
to the t{ype of household and the location of the ''"Favela''.

It has been observed that when the "Favelados'' are transfered to a
new residential area, planned and built according to the Housing
Program of the Banco Nacional de Habitagao, the consumption per

- customer doubles, as shown by Table VI-12,

' TABLE VI-12
FAVELAS
ESTIMATED AVERAGE CONSUMPTION
OF ELECTRICITY
kWh per Month

""Favela'! New BNH
Customer Housing Facilities
Rio de Janeiro 50 + 100
Belo Horizonte 25 : . g = FF

+ Resale Customer

. 8: 186



The main causes of such striking increases of consumption are: the
pavelsdo!' feels that he enjoys a more permanent living condition
in his new dwelling and is more willing to purchase new electric
appliances; only the ''"Favelados'' that earn at least the minimum
salary are eligible to be transfered; the new housing units are larger
and better provided with power supply facilities than the shacks.

Thus, two main conclusions can be drawn from Table VI-12: first, the
consumption doubles or even triples when the ''Favelado'' moves
from the old shack to new and better housing facilities, regardiess

of an increase in his level of income; second, the average
consumption in the Rio de Janeiro ''Favelas't compares favorably with
that of regular residential customers in many power systems, as
shown by Table VI-13.

TABLE VI-13
SOUTH CENTRAL REGION
RESIDENTIAL CONSUMPTION
kWh per Customer per Year

1967
Concessionaire _kWh
Companhia Forg¢a e Luz de Minas Gerais 1,700
LIGHT - Sao Paulo ' | 1, 541
LIGHT ~ Guanabara only 1,820
LIGHT =~ Rio de Janeiro only 1,820
Companhia Brasileira de Energia Eleétrica 1,250
Companhia Mineira de Eletricidade 1, 200
Companhia Paulista de Fér¢a e Luz ' 1,100
Centrais Eleiricas de Sao Paulo 910
Companhia Elétrica Caiua 870
Companhia Prada de Eletricidade (Sao Paulo) 840
Espirito Santo Centrais Elétricas 815
Companhia de Eletricidade de Nova Friburgo 810
Empresa de Eletricidade Vale do Paranapanema 790
Centrais Eletricas Fluminenses 790
Companhia Luz e Foérca Hulha Branca | 785
Centrais Eletiricas de Minas Gerais 750
Companhia Sul Mineira de Eletricidade 680
Emprésa Hidro-Elétrica Lutzow . 640
Companhia Geral de Eletricidade (Minas Gerais) ) 610
Companhia Forga e Luz Alegre Veado . 610
Empreésa Luz e Fdrg¢a Itabapoana 605
Companhia For¢a e Luz de Jacutinga 420
FAVELAS
Guanabara 600
Belo Horizonte . ' 300

6.1%



6.4

-

It is relevant to point out that in 1967 there were about 304 "Favelas!
in the Stale of Guanabara, which covers an area of 1,356 square
kilometers; the level of consumption of electriec power by the

. "Favelado" customers was only 20% below the average residential

consumption in CEMIG's system, which included, in 1967, a
transmission and disiribution network that supplied power to 341 cities,
towns and villages, spread in an area of 153,000 square kilometers,

It is also important to consider that according to official information
from CEMIG, 43% of its residential customers has an annual
congumption of less ihan 360 kWh,

The population and load conceniration of the "Favelas" in the State of
Guanabara, besides the average per capita income and living standard,

-make the "IFavela" power market an attractive one to be developed

at. low cost.

L&

Other Kinds of Repressred Demand

Besides the two forms of repressed demand already considered, (see
items 6.2 and 6. 3), and which are by far the most significant, a few
others should be mentioned,

6.4.1 - Rural consumption

There are several rural areas, relatively well developed, and often

- close to urban centers, which are poorly or not electrified at all, In

the vicinity of the main cities, medium size rural properties and
weekend vacation resorts are frequently found in South Central Brazil;
they are usually at an economic level that admits a reasonable level
of electricity consumption, in refrigerators, ranges, waterheaters,
food blenders, ventilators, electric lights (in and outdoors) water
pumps, dairy equipments (centrifuges, mixers, etc), as well as in
more intensive electric power driven equipment like saws, grinders,
poultry incubators, etc.

Often times these properties resort to self-supply of electric power,
either by installing diesel groups or by developing local water power,
In either case, electric power is generally substantially more costly
and less reliable than if it were provided by the local concessionaire,
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Even though cooperative efllort amonyg prospectives rural consumers is
either helpful or necessary, it appears that several concessionaires
should have displayed a greater interest in approaching them. A
typical underserviced area is the Paraiba Valley; along its bottom runs
the busiest highway in the country, connecting Rio de Janeiro and

Sao Paulo, and parallel to it there is an important railway. In spite
of this favorable situation, Figure 0-~1 shows that a considerable
strech across this. valley is still served by small concessionaires of
Group B. Also, in Guanabara State, its rural or rather, suburban
areas, as well as the "Favelas', have not attracted the local
concessionaire™' service.

6.4.2 BElegtrie traction

Since the elimination of street-cars from the main cities and their
partial substitution by trolley-buses, urban electric traction has
diminished considerably; on {he other hand, suburban, intermunicipal
and interstate electric traction is increasing fast, due to the population
expansion and the Region's economy growth. Thus, railroad traffic
density is also increasing, and many stretches have reached the point
where their electirification might be recommended on an economic basis.

The survey on this subject, ordered by ELETROBRAS, and on which
Chapter XIII is partly based, provides some evidence that - probably
due to insufficient power availability - concessionaires have been
reluctant to supply power to electric railroads. It should be expected,
however, that the larger utilities should be able to find room in their
load diagrams for such an important service load which, incidentally,
is not necessarily unfavorable to the system's load factor and related
economics.

6.4.3 Autoprodutores

Autoprodufores, as further expanded in Chapter VII, are consumers
which supply their own electric power requirements.

Generation of electric power for self-supply has usually been contingent
upon unavailability of reliable supply from the local concessionaire's
system, and not a matter of economics. This has been particularly
true in regard to industrial autoprodutores. '



Self-supply quite often hinders electric power consumption economics
twice-fold; firstly, the concessionairesdo not get full benefit {rom a
potentially higher load density; secondly, the autoprodutor has to
undergo higher energy costs than he would have under regular service
from the concessionaire.

In spite of all disadvantages, the total autoprodutores generation in
South Central Brazil presented a 10.4% per year average growth rate
in the 1952-1968 period, while the concessiondires' growth rate

was 9.1%. !

In the past, autoprodutores did not get a high priority when they applied
for concessionaires' service; since the latter were usually short of
generating capacity, they tended to assume that auloprodutores could
somehow still get along by themselves. Often times autoprodutores
themselves had a considerable inertia in making an effective application
to the concessionaire since they considered its service to be unreliable,
and frequently more expensive than their own. )

6.4.,4 Large Commercial or Residential Loads

The inadequacies of the concessionaire's distribution system and of the
customers wiring facilities frequently become a serious hindrance to the
increase of power consumption; this was proved by the field survey made
for ELETROBRAS in connection with residential and commercial
customer's supply and wiring problems.

This type of bottleneck is typical of relatively large customers,located

in urban areas supplied by an old distribution system, already ovérloaded,
and still presenting a high number of customers and/or connected load
growth rate.

It should be mentioned that the inadequacies on the supply side have
caused a number of large commercial concerns, such as supermarkets,
department stores, theaters, restaurants, and even some small stores,
to become autoprodutores; even though their study was not considered
in ELETROBRAS' autoprodutores analysis, it appears that they do not
generate a large amount of power, but kee their plants - mostly diesel
units = as a reserve for concessionaire's supply failures,

It should be observed that the supply to new or increased loads oblige
the concessionaire to reinfarce its feeders and make other modifications
in its distribution network where that customer is located. These works
may involve expenses that the concessionaire is not always willing to
incur and the customer cannot afford to bear.
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6.4.5 Street Lighting

Most cities in the South Central Region are either poorly or very
poorly illuminated. Significant sections of important cities are
literally in the dark; even the downtown area quite oflen presents

a very poor street lighting service, :

There is a lot of coniroversy as to whom is responsible for -the
investment in street lighting as well as for the payment of its related
consumption expenses, The controversy usually involves the local
concessionaire, the municipality and the State's Government, When
the local concessionaire belongs to the municipality or to the State,
difficulties tend to be somewhat reduced.

On the other hand, it should be reminded that in the past some
concessionaires were reimbursed with considerable delay - and frequently
only partially = for the energy provided to the street-lighting system.
Even though there are many ways of avoiding such a controversy, it

has, in the past, served as an excuse for neglecting the service.

The extremely high growth rates attained in some systems -- which

have recently started major programs of street-lighting facilities
expansion, such as CBEE -, indicates the potentialities of consumption
in this service category.

Finally it should be noticed that, in some cases, such as when the
system service capacity can hardly follow the market fast expansion,
the public lighting service tends to receive a lower priority for
improvement and/or expansion, Sireet lighting has also always been
seriously affected by declared power curtailments,

6.4.6 Backlog of Customers' Applications

Since there have been serious shortcomings in concessionaire's power
supply system = from generation through distribution —, new prospective
customers have often had to wait a long time before they were connected
to the distribution network (see also 6.2, 2,5).

This problem has always been more or less acute. When CANAMBRA
concluded its Report, many concessionaires were just beginning major
programs of remodelling and expanding their distribution facilities

(see also Table X~6); at that time, the impressiveness of the backlog

of customers' applications led to the almost general consensus that it
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was the very backbone of the repressed demand issue, The present
Study, however, ranks the backlog of customers' applications as only
one of the aspects of repressed demand, and certainly not the most

important.

It should be noticed that, according to information presented in Chapter
IV, there has been considerable improvement lately regarding this
aspect of repressed demand; this was also confirmed by the field
survey done for ELETROBRAS in connection with residential and
commercial supply (Chapter X, item 10. 3);

Final Remarks

There are almost countless sources of repressed demand, However,
they are very similar in their essence, since most of them derive
from the concessionaire's supplying capacity shortage and from the
inadequacy of consumers' own facilities, In short, the situation in
South Central Brazil has been such that demand has been almost
always ahead of supply.
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