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Fig. 6 - Additional energy curtailments (l?u. of the system annual consuml?tion) and corresponding ad­
ditional risk-cost due to the unavailability of the 0 C (a) or PI. C (b ) transmission system. The three 
curves corresl?Ond to different l?ercentages of transmission capacity ·..ith respect to total system gene­
rating capacity (values obtained for 2.5,5,10 GW with 
lines refer to the more pessimistic assumption for d.c. 

For a correct comparison of the two unit costs, 
the t'olO alternatives must offer the same relia­
bility; to this end the alternative local and 
remote generating sub-systems were associated as 
specified hereunder. 

7.1	 Unit cost of Local Generation as comoared with 
Remote Coal 

If we adopt the same size for the generating sets, 
the alternative local generating system has the 
same installed capacity as the remote one ( s ub ­
tracted. of course. the additional capacity 
installed at the remote location for supplying 
transmission losses). More precisely, its capacity 
is equal to ~/0.9 (see Section 5.2). 

Therefore. the unit cost of the LocaL 'jeneration 
is equal to: 

C a 5SO X a ?51 0.1 + 25 (mills /kWh)
REF 

0 .9xhu 

that is. equal to 34 and 38 mills/kWh for hu~7400 

and 5200 hr/yr respectively. 

7.2	 Unit cost of Local Generation as c omoa r e d with
 
Remote Hydro
 

Since remote hydro generation capacity was chara­
cterized as being always available. the equivalent 
coal-fired local generation must have a much 
higher installed capacity in order to present the 
same reliability. namely: 

- For hydro with a capacity factor h 5200 
hrs/yr. the equivalent (1) coal-fire8 thermal 
cal?acity should be 20\ higher, and therefore its 
cost expressed by 

C	 a 1. 2x550x a 31 0.1+25 (mills/kWh)
REF 

5200
 
is equal to 38 mills/kWh.
 

- For hydro with a capacity factor h , a760 
hrs/yr, the equivalent (1) coal-fire~ t her.nal 
capacity should be 31' higher, and therefore the 
unit cost is equal to 34 mills/kWh. ( 2) 

8. Conclusions·· ·.." 

The exploitation of c'!mote energy sources at low 
cost (e.g. hydro or ::line-mout.'l, coal-fired !?lane: 
suitable for producing electricity at a cost of 
the order of 10 - 25 mills /kWh) is now feasible 
and economical Eor dist<1nces never before enter­
tained. :or examp Le , transmission systems can be 
set-up over a dis1:ance of as much as 7000 km in 

cespect to a system of ~8 G",; peak load) . (Dot1:ed
 
transmission availability described at 4.1.1 .) •
 

d.c	 ~d 3000-4000km in a.c. such that, by Offerinn~ 
an acceotable reliability level for the receiving 
system concerned, present costs small enough (from 
5 to 20 millS/kWh) as to make advantageous the 
exoLo i, tat ion of those sources, ,..hen ccmpared to 
generation at 30 - 35 mills/:<'.'"h located in the 
vicinity of load centers. 

The	 uni~ cost of the electric power, e=-ansmit.ted 
by d.c, shows only small increases when increasing 
transmission distance: for every additional 1000km 
the increase is of the order of 1.5 and 2.6 
mills /:<Wh for trasmission of ~O GO.. and 2.5 G';/ 
respectively. 3y consequence, variations in ehe 
cost of energy produced close to consunption 
centers (a s determined by ~arket ~rices) that ~ay 

even be smaller than those registered during the 
past ten years, results in shifts of 
thousands) of km in the competitive 
rem01:e sources. 

The effect of scale on transmission 
least: 'l O to 10 GW - considerable : 
decrease approxima1:ely proportionally 

hundreds (o r 
dise:ances of 

cost is - ~t 

'..tni:'V ~osts 

to? . . 

Although the above-mentioned transmission costs 
we r e obtained ~ith rererence to transmission 
schemes '.. ith two lL,es ( t·,{o bi-!?oles in the case 
of d.c), they ~re nevertheless representative also 
of the cost of diftere~e schemes (see 6 .1), since 
the effect of transmiss ion reliability has been 
cos ted and i nc l ud e d . 

rinally i t may be interesting to note that for tr3n­

smission systems similar to those above described 

advanced studies are being c ar r i ed out i n 3r-azil . 

Those studies, out of ~hich some preli~inary infor­

mation has been her-e us~d, confirm t h e feasibili ­

ty of the transmission ,'r-om Amazon region o ver- a 

distance of about 2500 ~m. b~ing the i mplementation 

for-eseen for che mid-nineeies, hinging on the 

grow~h ~at~ of ~~ectricity consumpci~n ~~ ~he 

cou!l1:ry. 

( l )	 In ~oc:..."l c as e s ~"!e "~quiva1.e:1ce !t '''' as checxed 
-"'i th :"efe:-ence :0 the .:eceivinq SySt21I1 ( ~a G""J 3.': 

peak) conside=~d in Sdction ~.l. In ~~e :i=5~ 

case, 3. 20\ i nc r e a s e is r equ i r ed , to 00 cain :::'e 
same risk-of-90wer ( ba i~g eh~ dner~/ ~e~~ainl¥ 

assured): in ~~e second case ( ~ ak ing i neo aCCC~1C 

t~e overall availabili~y 0: o. i6 ~ss~~ed :or 
::te~a.l. ·.1 n i ~ s ) 3.n i nc =e as e of 31' i s t"~qui.rad :~ 

obcain ~he sa=a ~isk-of-~nargy. 

(	 ~ ) !t ::\ay :,e ~ose=--/ed. :~d~ ~h :'s va Lue :.s ::>i ~::e 

same ·:)r de r as '::te '.l n i ~ case of nuc Le az :::l::oduc,::'on 
o..,;hi cn ''''"'as no e .:onsidered ~er:, :or ':he saite of 
3i:19li~i':'l. 
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