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Execut i ve Summary 

ES.l  Purpoqe of S t u d y  

The purpose o f  t h i s  study 1s t o  examine e x i s t i n g  wheel ing 
arrangements t o  determine t h e  terms of t h e  agreements, t o  analyze 
t h e  terms r e l a t i v e  t o  r e g u l a t o r y  goals, and f i n a l  ly, t o  suggest 
ways i n  whllch t h e  arrangements can be modif led t o  lead t o  outcomes 
more c l o s e l y  i n  I ine w i t h  t h e  goals. The regu la to ry  goals  t h a t  
a r e  considered are:  Does t h e  arrangement meet t h e  revenue 
requirement o f  t h e  wheel ing f i r m ?  I s  e f f i c i e n t  use pranoted? Are 
t h e  c o s t s  f a i r l y  apport ioned? And, i s  t h e  arrangement p r a c t i c a l  
and f e a s i b l e  t o  implement? 

ES.2 D e f l n l t l o n  o f  Wheel l n g  

There a r e  a number of def f n i t i o n s  o f  power wheel ing serv ices  i n  
common usage. For t h i s  study, wheeling i s  l i m i t e d  t o  a narrow 
d e f i n i t i o n  t o  d i f f e r e n t i a t e  it frcm other  types o f  power 
t ransac t ions  i n  which u t i 1  l t i e s  engage. Wheeling i s  def ined as 
t h e  simultaneous t r a n s f e r  of e l e c t r i c a l  power over t ransmiss ion 
f a c i l  i t i e s  owned by a u t i 1  i t y  t h a t  does n o t  own t h e  t r a n s f e r r e d  
e l e c t r i c i t y .  The phrase "simultaneous t r a n s f e r "  I fm l ts  wheel ing 
t o  t r a n s f e r s  i n  which t h e  wheel ing u t i 1  i t y  rece ives  t h e  power on 
i t s  1 ines a t  t h e  same t ime as it del i v e r s  power t o  t h e  purchasing 
u t i 1  i t y ,  o r  t o  another wheel ing u t i 1  i t y .  

Typ ica l l y ,  a wheeling t r a n s a c t i o n  i s  recorded as a formal c o n t r a c t  
between t h e  u t i l i t i e s  invo lved i n  t h e  t ransact ion,  A c o n t r a c t  f o r  
one type of wheel ing serv ice  w i l  I be r e f e r r e d  t o  as a "wheel ing 
arrangement" i n  t h i s  document. The c o n t r a c t  may be a separate 
agreement, b u t  o f t e n  is p a r t  o f  a l a r g e r  agreement which may 
conta in  power sal es arrangements o r  arrangements f o r  d i  f f e r e n t  
types of wheel ing services.  The arrangement may be between two 
u t i 1  i t i e s  (a  b i l a t e r a l  arrangement), or among a number o f  
u t i 1  i t i e s  ( a  m u l t i l a t e r a l  arrangement). 

The arrangements genera l l y  spec i fy  p a r t i c u l a r  terms and c o n d i t l o n s  
under which t h e  wheel ing s e r v i c e  w i l  I take place. These terms and 
c o n d i t i o n s  can be categor ized i n t o  f i v e  areas: 
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1 .  type o f  t ransmiss ion serv ice  provided; 

2. compensation methods and r a t e  forms; 

3. s p e c i f i c  serv ice  requirements; 

4 .  n o t l c e  and response requirements; and, 

5. o ther  miscel laneous requirements. 

Because t h e  arrangements i nvol ve sal es between u t i  I it i es, most 
arrangements i nvol v i ng i nvestor-ow ned u t  i I it i es are regu I ated by 
t h e  Federal Energy Regulatory Commission. 

ES.3 h p o r t a n c e  of  Wheel ina T r a u m  

Current1 y, many u t i  I i t i e s  have a surp l  us o r  otherwise non-optimal 
s tock o f  generat ing equipment. This problem has been mainly caused 
by t h e  subs tan t ia l  r i s e  i n  o i  I p r i c e s  i n  t h e  l a s t  decade and t h e  
general r i s e  i n  al  I energy pr lces,  due p a r t l y  t o  t h e  increase i n  
o i l  pr ices.  Because of  these changes, sane e x i s t i n g  u n i t s  have 
become uneconomical to operate r e l a t i v e  to other  un i ts .  Increased 
p r i c e s  f o r  e l e c t r i c i t y  have a l s o  reduced o r  e l  iminated growth i n  
e l e c t r i c i t y  demands. One response t o  these changes has been a 
s t rong e f f o r t  by u t i l i t i e s  t o  achieve economies through b u l k  power 
t r a n s f e r s .  As a r e s u l t ,  t h e  growth of i n f e r - u t i 1  i t y  power sa les 
has been s t rong throughout t h e  l a s t  decade. Because wheeling 
serv ices  a r e  o f t e n  needed for  power sa les  t o  occur, t h e  growth i n  
wheel ing serv ice  has a1 so been very strong. 

Because power t ransmiss ion i s  character ized by I arge economies of 
scale, it i s  a c l a s s i c  example o f  a natura l  monopoly. Such 
monopol ies enjoy unusual market power, and r e g u l a t i o n  can usual l y  
lead t o  g r e a t e r  e f f i c i e n c y  and we l fa re  ga ins  f o r  soc iety .  To 
achieve these gains, r e g u l a t i o n  must achieve c e r t a i n  goals. These 
goals  can be summarized i n t o  four  areas: ( 1 )  meeting revenue 
requJrements; (2) promoting e f f i c i e n t  use o f  c a p i t a l  stocks; ( 3 )  
f a i r  c o s t  apportionment among p a r t i e s  To t h e  wheel ing agreement; 
and ( 4 )  f e a s i b i l i t y  and p r a c t i c a l  i t y .  I f  these goals a re  met, 
we l fa re  gains can occur, b u t  f a i l u r e  t o  do so could leave power 
users worse o f f  than be fore  t h e  t rans fers .  

- x i  i- 



ES.4 €xamphs o f  M e e l  ing Tra- 

There a r e  a number of t r a n s a c t l o n s  types which are c l a s s i f i e d  as 
wheel Ing f o r  t h i s  study. These are  1 1  l u s t r a t e d  i n  t h e  f o l l o w i n g  
f lgures. The b locks i n  t h e  f i g u r e s  represent  u t i  I i t y  serv ice  
areas. Sol i d  I ines connect ing two b locks i n d i c a t e  e l e c t r i c a l  
fn terconnect ions between u t i l  i t i e s .  

ES.4.1 Three-Party Wheel ing 

Ffgure ES.l shows a s imple three-party wheel Ing arrangement. 
U t i  1 i t y  System A agrees t o  sel I power t o  System C, b u t  A i s  n o t  
d i r e c t l y  interconnected t o  C. However, A and C a r e  connected 
through System B, so t h e  s a l e  can be c a r r i e d  o u t  by wheeling power 
through System 8. U t i 1  i t y  System B thus serves as t h e  wheel ing 
system i n  t h i s  operat ion.  

ES.4.2 Two-party Wheel ing 

An example o f  a wheel ing opera t ion  i n v o l v i n g  o n l y  two p a r t l e s  i s  
depicted I n  Fig. ES.2. A generator owned by u t i l  l t y  B i s  
p h y s c i a l l y  located l n  u t i l i t y  A ' s  s e r v i c e  area and Is connected t o  
System B o n l y  through I lnes owned by A. Therefore, u t i 1  i t y  6 both 
generates and sel Is t h e  power for f i n a l  use, b u t  u t i 1  i t y  A 
t r a n s f e r s  t h e  power from t h e  generator t o  u t i  I i t y  8 ' s  I ines. Thus 
u t i 1  i t y  A i s  t h e  wheel ing ut11 i t y  for  t h i s  t ransac t ion .  This  can 

n e r a t i n g  f a c i  I i t i e s .  a l  so occur w i t h  jo ln t ly -owned g 

ES.4.3 Wheel ing To a U t i 1  i t y  w 

U t i 1  l t y  A, shown l n  Fig.  ES.3, 

t h  No In te rna l  Generation 

Owns no generat ion f a c i l  i t i e s  and 
normal l y  purchases power from u t i  I i t i e s  B and C. I f  u t i  I f t y  A now 
wishes t o  purchase power f rom u t i l i t y  D, it must o b t a i n  assistance 
I n  t r a n s f e r r i n g  t h e  power, because it i s  n o t  d i r e c t l y  connected. 
I f  u t i  I i t y  C agrees to t r a n s f e r  t h e  power from D t o  A, it serves 
as t h e  wheel ing u t i l  i t y .  

ES.4.4 Mu1 t i - P a r t y  Wheel ing 

Fig.  ES.4 l n d l c a t e s  how a wheel ing t r a n s f e r  can envolve more than 
one wheel ing u t i l  i t y .  I n  t h i s  case, a power t r a n s f e r  i s  planned 
between systems A and E. Because systems A and E a r e  connected 
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through systems B, C, and D, t h e  t r a n s f e r  could take p lace through 
one o r  more o f  these t h r e e  systems. 

ES.5 -a - Power Transfers  

ES.5.1 Two-party Transf e r  

F igure  ES.5 shows a -s imp le  two-party power t r a n s f e r ,  i n  which 
u t i 1  i t y  A s e l l s  power t o  u t i 1  i t y  B. I n  t h i s  case, u t i 1  i t y  A 
generates t h e  power, and u t i  I i t y  B sel Is it t o  end-use cus tmers .  
By t h e  d e f i n i t i o n  o f  wheel ing used throughut  t h i s  repor t ,  t h i s  
does n o t  c o n s t i t u t e  a wheeling t r a n s f e r ,  because t h e r e  i s  no 
u t i l i t y  involved i n  t h e  t r a n s f e r  o ther  than t h e  one generat ing t h e  
power and t h e  one sel I ing it. 

ES.5.2 Combination o f  Wheel ing and Non-Wheel ing Transfers  

Fig. ES.6, shows a power t r a n s f e r  t h a t  combines wheel ing w i t h  a 
conventional power sale. U t i 1  i t y  A del i v e r s  200 Mw t o  U t i 1  i t y  C, 
which was s o l d  by A t o  C. Thus, t h e r e  a r e  two t ransac t lons  t a k i n g  
place: 1 )  a 100 W wheel ing t r a n s f e r  between A and C, w i t h  B 
a c t i n g  as t h e  wheel ing u t i 1  i t y ;  and 2 )  a conventional s a l e  of  100 
MW from A t o  B. 

ES.6 Technical E f f e c t 5  o f  Wheel ing 

There a r e  two types o f  technica l  e f f e c t s  due t o  a wheel ing 
operat ion t h a t  impac-t t h e  wheel ing u t i  I i t y :  ( 1  1 a l t e r e d  del i very  
system loading, and ( 2 )  a l t e r e d  generat ing u n i t  commitment o r  
economic dispatch. These e f f e c t s  w i l  I r e s u l t  i n  changes i n  
overal I product ion costs  f o r  t h e  wheel ing u t i 1  i t y .  

ES.6.1 A I  te red  Del ivery  System Loading 

A major e f f e c t  t h a t  a u t i  I i t y  w i l  I encounter dur ing wheel ing i s  a 
change I n  t h e  loading o f  i t s  power del i very  system. This may 
a f f e c t  any o f  i t s  del i very  func t ions  o r  any p a r t  o f  i t s  del ivery  
system. Some p a r t s  o f  t h e  system may experience increased 
loading, w h i l e  on o ther  p a r t s  t h e  loading may be decreased. Where 
loading i s  increased, t h e r e  w i l  I be an increase i n  del ivery  system 
losses. The cos ts  r e s u l t i n g  from these a d d i t i o n a l  losses w i l  I be 
t h e  COST o f  increased generat ion o r  imports t o  rep lace t h e  power 
los t .  On t h e  contrary,  i f  loading i s  decreased by t h e  wheel ing 
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operations, I ine I osses w i I I decrease, al  I ow ing a comparab I e 
r e d u c t i o n  i n  generat ion o r  power lmports. 

Both rea l  and r e a c t i v e  power loading can be a f f e c t e d  by a 
wheel ing t ransact lon.  Real power f lows a r e  a f f e c t e d  wherever rea l  
power i s  t r a n s f e r r e d  across t h e  wheel ing system. React ive power 
loading can a l s o  change, n o t  on ly  because of  condil-ions on t h e  
wheeling system, b u t  a l s o  because o f  c o n d i t i o n s  on t h e  generat ing 
system, or on t h e  customerfs system. Prov is lons  may be contained 
i n  t h e  wheel ing agreement which r e q u i r e  t h a t  t h e  wheel ing u t i 1  i t y  
be compensated i f  changes i n  r e a c t i v e  power loadings a r i s e  as a 
r e s u l t  o f  c o n d i t i o n s  i n  these l a t t e r  two systems. 

Another p o t e n t i a l  impact o f  a l t e r e d  del ivery  system loading i s  a 
decrease i n  t h e  l i f e  o f  cur ren t -car ry ing  components ( t ransformers,  
conductors, generators, etc.) .  However, because component 
loadings w i l  I usual l y  remain w i t h i n  normal r a t i n g s  dur ing 
wheeling, t h i s  e f f e c t  w i l l  be small and t h e  complex c a l c u l a t i o n s  
requ i red  t o  determine loss  of l i f e  a r e  probably n o t  j u s t i f i e d .  

Losses on t h e  wheel ing system can be recovered i n  two ways. The 
f i r s t  i s  f o r  t h e  wheel ing system t o  s lmply generate more power t o  
make up f o r  t h e  increased losses. The second i s  f o r  t h e  wheeling 
system t o  s u b t r a c t  t h e  power losses from t h e  power it receives 
from t h e  sel I ing system. I n  t h i s  case t h e  wheel ing system would 
del i v e r  less power t o  t h e  r e c e i v i n g  system than it received frcm 
t h e  set le r .  

ES.S.2 Al te red  Generation Unil- CommlPment o r  Economic Dispatch 

The optimal generat ing u n i t  commitment ( a l s o  r e f e r r e d  t o  as 
economic d ispatch)  of t h e  operat ing system may al  so be a1 t e r e d  by 
sane wheel ing operations. When power f lows i n  a system are  
changed, optimal commitment may be a l te red .  The changes may 
e i t h e r  improve o r  degrade t h e  operat ing economics of t h e  system. 
The cos ts  or b e n e f i t s  due t o  these changes a r i s e  from t h e  vary ing  
opera t ing  cos ts  between generators ( f u e l  costs  and u n i t  
e f f i c i e n c y )  and a l s o  from t h e  I ine losses along var ious  del ivery  
paths. These cos ts  can be q u a n t i f i e d  using t h e  wheel ing ut1 i t y ' s  
product ion c o s t i n g  methods. 

There are  several insPances i n  which a wheel ing opera t ion  w i l  I 
a f f e c t  generat ion on t h e  wheel ing system: 

-xv i i i- 



- When power f lows on a system a r e  s u f f i c i e n t l y  a l t e r e d  by 
wheel Ing t h a t  a new d i s t r i b u t i o n  o f  power f lows i s  
necesary for economic reasons 

- When lncreased power losses caused by wheel ing a r e  
compensated f o r  by increas ing generat ion on t h e  wheeling 
s y s tem . 

- When wheeling causes c e r t a i n  I ines t o  be loaded t o  t h e i r  
l i m i t s ,  making it necessary t o  r e d i s t r i b u t e  t h e  power 
f lows on t h e  wheel ing system. 

- When wheeling i s  t o  be accompl lshed by d 

ES.6.3 Changes i n  Product ion Costs Due io Whee 

s p I acement . 
ing Transactions 

Product ion c o s t s  a r e  t h e  v a r i a b l e  opera t lon  and maintenance cos ts  
incurred by a u t i 1  i t y  t o  produce a g iven q u a n t i t y  of  e l e c t r i c  
power. R e l a t i v e l y  f i x e d  costs, such as deprec ia t ion  and r o u t i n e  
s t r u c t u r a l  maintenance need n o t  be considered. Every u t i  I i t y  has 
i t s  own techniques f o r  determining produc t ion  costs, though these 
techniques d i f f e r  i n  t h e  amount of d e t a i l  used. Sane use d e t a i l e d  
produc t ion  ana lys is  computer programs, wh i le  o thers  compute cos ts  
by app ly ing  r e l a t i v e l y  s imple formulas. The f a c t o r s  d i c t a t i n g  
product ion c o s t s  a r e  t h e  same f o r  a1 I u t i l  i t i e s ,  i .e . ,  
avai  l a b i  1 i t y  o f  generat ing resources, generat ion e f f i c i e n c y ,  fue l  
costs, and I ine 1 osses. Change i n  any o f  these components r e s u l t  
i n  product ion c o s t  d i f ferences.  The cos ts  of a s p e c i f i c  wheel ing 
opera t ion  must be evaluated using t h e  wheel ing u t i  I i t y l s  
product ion c o s t  models and formulas t o  compare t h e  c o s t  of normal 
opera t ion  ( w i t h o u t  wheel ing)  w i t h  t h e  c o s t s  dur ing t h e  wheel ing 
opera t  ion. 

For some wheel Ing t ransact ions,  it may be necessary to lncrease 
t h e  leve l  o f  sp inn ing reserves on t h e  wheel ing system t o  account 
f o r  t h e  p o t e n t i a l  loss  of t h e  power imported for  wheeling. I f  t h e  
wheel ing impor t  i s  unexpectedly lost ,  t h e  u t i l  i t y  t o  which t h e  
power is being wheeled w I1 1 s t i  I I be present  as a load on t h e  
wheel ing system. While most wheel ing agreements would a l  low t h e  
wheel ing u t i 1  i t y  t o  immediately h a l t  expor ts  t o  t h e  r e c e i v i n g  
system, t h e  necessary c o n t r o l  a c t i o n s  t o  do so r e q u i r e  a f i n i t e  
amount o f  time, and a d d i t i o n a l  sp inn ing reserves may be necessary 
t o  mainta in  t h e  wheeling system's s t a b i l i t y  dur ing  t h a t  t ime. The 
c o s t  of any needed a d d i t i o n a l  reserves i s  an a d d i t i o n a l  c o s t  o f  
t h e  t ransact ion.  
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In  c o n t r a s t  t o  t h e  need for a d d i t i o n a l  reserves, t h e  amount o f  
unloadable generat ion present on t h e  wheel ing system may need t o  
be increased dur ing t h e  wheel lng operat ion.  Unl oadable generat ion 
i s  t h e  amount o f  generat ion and imports which could be q u i c k l y  
removed from a system wi thout  r e s o r t i n g  t o  emergency shutdown of a 
generat ing u n i t .  I f  t h e  e x p o r t  o f  wheel ing power i s  suddenly 
stopped, t h e r e  w i I  I be an excess o f  power e n t e r i n g  t h e  wheel ing 
system, so t h e  unloadable generat ion must be s u f f i c i e n t  t o  
compensate f o r  such a loss. AgaIn, t h e  leve l  o f  unloadable 
generat ion present on a system w i I I need t o  be increased on ly  i f  
t h e  amount o f  power exported f o r  wheel ing a f f e c t s  t h e  formula used 
f o r  determining unloadable generation. For example, i f  t h e  
wheel ing e x p o r t  becomes t h e  I argest  system Ill oad, then unl oadabl e 
generat ion wou I d c e r t a  i n I y have t o  be i ncreased. 

ES.6.4 E f f e c t  on System Stabi  I i t y  

The a l t e r e d  loading o f  t h e  wheel ing system may have o ther  adverse 
e f f e c t s  on t h e  t r a n s i e n t  o r  dynamic s t a b i l  i t y  o f  t h e  system. I f  
t h i s  occurs, steps must be taken t o  r e s t o r e  t h e  system t o  a s t a b l e  
c o n d i t i o n  i f  t h e  wheel ing opera t ion  I s  t o  take place. Changes 
should be made t o  generator or I ine loadings, bu t  i f  a v a i l a b l e  
changes a r e  n o t  s u f f  i c l e n t ,  add i t iona l  f a c i  I i t i e s  w i l  1 be requ i red  
f o r  t h e  wheel ing opera t ion  t o  take place. 

ES.7 F e a s i b i l  i t v  o f  a Wheel in9 QperatiQn 

The pro jec ted  e f f e c t s  o f  a proposed wheel ing opera t ion  must be 
analyzed t o  evaluate t h e  f e a s i b i l i t y  of t h e  opera t ion  before it i s  
c a r r i e d  out .  Whether o r  n o t  a wheel ing t r a n s a c t i o n  i s  f e a s i b l e  
may be answered by s imulat ion,  i f  dur ing  t h e  Pransact ion an 
adequate leve l  o f  re1 i a b i l  i t y  i s  malntained on t h e  systems 
p r o v i d i n g  t h e  wheel ing service,  t h e  t r a n s a c t i o n  i s  considered 
feas ib le .  

There a r e  several ways t o  evaluate t h e  r e i  i a b i l  i t y  of  a system, 
b u t  t h e  m a j o r i t y  o f  U.S. u t i 1  i t i e s  p resent ly  use d e t e r m i n i s t i c  
c r i t e r i a  i n  assessing t ransmiss ion system re1 i a b i l  f t y .  A f i r s t  
contingency incremental t r a n s f e r  capabi l  i t y  i s  def ined as: "The 
amount o f  power, i ncremental above normal base power t rans fers ,  
t h a t  can be t r a n s f e r r e d  over t h e  t ransmiss ion network i n  a 
r e l i a b l e  manner, based on t h e  f o l l o w i n g  cond i t ions :  

1. With a1 I t ransmiss ion f a c i l  i t i e s  i n  service, a1 I f a c i l  i t y  
loadings are  w i t h i n  normal r a t i n g s  and a l  I vol tages a r e  w i t h i n  
normal I imi ts .  
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2. The bulk power system Is capable of absorbing the dynamic 
power swings and remaining stable fol lowing a disturbance 
resulting in the loss of any single generating unit, transmission 
circuit or transformer. 

3 .  After the dynamic power swings fol lowing a dlsturbance 
resul ting in the loss of any slngl e generating unit, transmission 
ci rcu i t or transformer, but before operator-d i rected system 
adjustments are made, all transmission facility loadings are 
with in emergency ratings and al I vol tages are w ithin emergency 
I lmits.tt 

For a uti1 ity using this criteria, the system must meet the three 
conditions during all operations, including wheeling. Some 
systems use more stringent crlteria, such as second contingency 
incremental transfer capability, in which the system must be able 
to w i thstand any two s i  mu I taneous contingencies. Whatever 
criteria are used in normal operations also apply to wheel ing 
operations. 

If a system does not meet the necessary re! iabillty criteria 
during a wheel ing operation, changes should be made in system 
generator and line loadings in an attempt to meet the criteria. 
If these changes are not sufficient, then additional facilities 
wil I be required for the wheel ing operation. 

JC Costs Associated with Wheel ingl ES.8 Specif . .  

Seven major types of econcmic cost may be created by wheel ing 
transactions. These costs are: 

1 .  The cost of producing power to rep1 ace I ine losses associated 
with wheel ing; 

2. Incremental transmission operating and maintenance costs; 

3 .  Incremental real depreciation of transmission faci I ities; 

4. Incremental capaclty costs if the wheel lng uti1 ii-y must add 
transmission capacity to carry out wheel ing transactions; 
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5. A r e d u c t i o n  i n  t h e  qual i t y  o f  serv ice  t o  t h e  wheeling 
u t i  I i t y ' s  r e t a i  I customers and f i r m  who! esale custcmers i f  t h e  
wheel ing t ransac t ions  reduce t h e  re1 i ab i  I i t y  o f  t h e  t ransmiss ion 
system or increase cos ts  t o  mainta in  re1 i a b i l  i t y  a t  a g iven l e v e l ;  

6. Opportuni ty cos ts  which r e s u l t  frm t h e  f a c t  t h a f  o ther  
e n t i t i e s  a r e  unable t o  complete an ecanmlcal ly e f f i c i e n t  power 
interchange t r a n s a c t i o n  because t h e  t ransmiss ion capaci ty  o f  t h e  
in te rven ing  u t i 1  i t y  t h a t  must wheel t h e  power is f u l  l y  loaded; 
and, 

7. Changes i n  u t i  1 i t y  operations, such as, u n i t  commitment, 
economic dispatch, reserves, and unloaded generation. 

The f i r s t  type of economic cost i s  incurred by t h e  u t i l  i t y  t h a t  
fu rn ishes  t h e  wheel ing losses, al though payment for such cos ts  i s  
t y p i c a l  l y  made by t h e  u t i 1  i t y  purchasing t h e  wheel ing services.  
The second, t h i r d ,  and f o u r t h  types o f  economic c o s t  may be 
incurred by t h e  u t i 1  i t y  p r o v i d i n g  wheel ing services.  The f i f t h  
type may be incurred by t h e  u t i  I i t y ' s  f i r m  c u s t m e r s  whose 
e l e c t r i c  serv ice  i s  i n t e r r u p t e d  more f requent ly  as a r e s u l t  o f  
wheel ing t ransact ions.  The s i x t h  type o f  economic c o s t  r e f l e c t s  
t h e  h igher  c o s t  o f  serv ice  incurred by other  e n t i t i e s  t h a t  a r e  
unab I e t o  comp I e t e  cost-ef  f e c t  I ve power t r a n s a c t  ions req u 1 r i ng 
wheel ing serv ices  w i t h  t h e  wheel ing u t i  I i t y .  The f Inal  c o s t  can 
be incurred by any u t i l  i t y  interconnected w i t h  t h e  wheel ing 
u t i 1  i t y  b u t  u s u a l l y  a r e  incurred p r i m a r i l y  by t h e  wheel ing 
u t i 1  i t y .  

A I  I major wheel ing cos ts  a r e  def lned i n  terms o f  marginal costs. 
Embedded c o s t s  associated w i t h  a u t i l i t y ' s  e x i s t i n g  t ransmiss ion 
system (e.g., taxes and insurance on gross t ransmiss ion p l a n t  less  
accumulated deprec ia t fon  reserve) .  Specf f i c a l  ly, embedded cos ts  
of e x i s t i n g  p l a n t  a r e  i r r e l e v a n t  from e i t h e r  a planning o r  
operat ing v iewpo in t  and a r e  n o t  included. When a u t i 1  i t y  can meet 
t h e  demand for wheel ing serv ices  w i t h  i t s  e x i s t i n g  t ransmiss ion 
system, t h e  u t i 1  i t y  incurs no a d d i t i o n a l  embedded cos ts  by 
wheeling bu t  may incur sane of t h e  marginal cos ts  described above. 
On t h e  other  hand, i f  t h e  u t i  I i t y  cannot re1 iab l  y meet t h e  demand 
f o r  wheel ing serv ices  w i t h  i t s  e x i s t i n g  t ransmiss ion system, t h e  
u t i 1  i t y  i s  faced w i t h  t h e  dec is ion  o f  whether t o  add t ransmiss ion 
capaci ty  so t h a t  estab l  lshed re1 i a b i l  i t y  c r i t e r i a  can be met. 
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ES.9 Arr-ents 

There a r e  over 1,000 wheel ing arrangements on f i l e  a t  var ious  
agencies o f  government i n  t h e  Uni ted States. These arrangements 
fa1 I i n t o  one o f  two categor ies,  according t o  method o f  
com pe n sa t i on : t a r 1  f f s  and r a t e  schedules. T a r i f f s  a r e  
arrangements which do n o t  spec i fy  p a r t i c u l a r  p a r t i c i p a n t s  bu t  can 
be general l y  appl led t o  general c lasses of wheel ing custcmers. 
Rate schedules, on t h e  o t h e r  hand, a re  between s p e c i f i e d  
p a r t i c i p a n t s .  The arrangements usual l y  a r e  based on a number o f  
c h a r a c t e r i s t i c s :  

1 .  type of t ransmiss lon service;  

2. compensation methods and r a t e  forms; 

3 .  s p e c i f i c  requirements f o r  service;  

4.  n o t i c e  and response requirements; and, 

5 .  other  mlscel laneous requirements. 

Most o f  t h e  arrangements a r e  f i l e d  a t  one or  more o f  several 
federal  and s t a t e  agencies. The I argest  group a r e  those f i l e d  a t  
t h e  Federal Energy Regulatory Commission (FERC). These inc l  ude 
most o f  t h e  arrangements i n  which investor-owned u t i  I i t i e s  prov ide 
t h e  wheel ing services.  The federa l  marketing agencies, such as 
t h e  A I  aska Power Adm i n i s t r a t  ion, Bonnev i I I e Power Adm i n  i s t r a t i  on, 
Southeastern Power Admini s t r a t i o n ,  and t h e  Western Area Power 
Admin is t ra t ion,  a l s o  have la rge  numbers of  wheel ing arrangements 
on f i l e ,  sane o f  which over lap those on f i l e  a t  FERC. Some 
arrangements i n  which inves tor  o w n e d - u t i l i t i e s  prov ide serv ices t o  
t h e  market ing agencies a r e  on f i l e  a t  both t h e  agency and a t  FERC. 
The Tennessee Val ley A u t h o r i t y  ( a  federa l  agency) p a r t i c i p a t e s  i n  
one wheeling arrangement. The New York Power A u t h o r i t y  ( a  New 
York S ta te  agency) p a r t i c i p a t e s  i n  a number o f  wheel ing 
arrangements w i t h i n  New York. F ina l  ly, t h e  Texas Pub1 i c  U t i  I i t y  
Commission has regu la to ry  author1 t y  over wheel ing arrangements 
among Texas u t i l i t i e s  which are  n o t  interconnected ou ts ide  t h e  
s tate.  Some arrangements a r e  f i l e d  w i t h  t h i s  Commission. 
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ES.9.1 FERC Wheel ing Arrangements 

The wheel i ng arrangements f i I ed a t  FERC were care fu l  I y exam lned. 
FERC had 768 arrangements t h a t  s a t i s f i e d  t h e  d e f i n i t i o n  o f  
wheel ing used i n  t h i s  document, 

Rate schedules (arrangments between s p e c i f i c  p a r t i e s )  c m p r l s e d  98 
percent o f  t h e  FERC arrangments, w h i l e  t a r i f f s  (arrangement 
u s u a l l y  open t o  general custaner c lasses)  comprised t h e  remainder. 
The arrangements can be broken down i n t o  f i r m  and nonf i rm 
catagor ies, w i t h  t h e  d i s t i n c t i o n  t h a t  a f i r m  serv ice agreement 
commits t h e  wheel ing u t i 1  i t y  t o  del i v e r  power. Eighty percent o f  
t h e  arrangments were f i r m .  The compensation methods used i n  t h e  
arrangements were at most bat anced between speci f i c  r a t e s  ( f o r  
example, dol t a r s  per kWh) and m u l t i - p a r t  formulas. 

Few arrangments had r e s t r i c t i o n s  on t h e  s p e c i f i c  l i n e s  which were 
t o  be used, on del i very  voltages, o r  on wha-b t h e  buy Ing u t i  I i t y  
could do w i t h  t h e  power. S % m i l a r l y ,  most arrangements d i d  n o t  
spec i fy  s p e c i f i c  n o t i c e  requirements f o r  i n i t i a l  serv ice  s t a r t u p  
o r  the  response by t h e  wheel ing u t i 1  i t y  t o  t h e  s t a r t u p  request. 
However, many ( 4 4  percent)  s p e c i f i e d  a per iod  f o r  n o t i f i c a t i o n  
be fore  permanent terminat ion.  

ES.9.2 Non-FERC Wheel ing Arrangements !> ' 
\ 

The wheel ing arrangements a t  a ther  agencies were a l s o  reviewed. 
Rather than a complete survey, however, a sample con-taining 
approximately 50 percent af t h e  wheel ing arrangements were 
examined. E ighty- three percent o f  t h e  arrangements were wheeling 
w i t h  separate compensation f o r  t h e  wheel ing service.  A smal 1 bu t  
s i g n i f i c a n t  p o r t i o n  o f  t h e  arrangements were t a r i f f s .  

The terms and c o n d i t i o n s  o f  t h e  wheeling arrangments were markedly 
s i m i l a r  t o  those of  t h e  FERC arrangements. F i r m  arrangements 
comprised 81 percent f o r  t h e  FERC arrangements and m u l t i - p a r t  r a t e  
formulas were used i n  21 percent. 

Few arrangements had I i m i t a t i o n s  on t h e  p a r t i c u l a r  I ines t h a t  
could be used, o r  t h e  del i very  voltage. A subs fan t ia l  number 
though, had I i m i t a t i o n s  as t o  whom t h e  power could be sold. The 
only  n o t i c e  requirement present i n  a s i g n i f i c a n t  number of  
arrangements was n o t i c e  f o r  permanent termlnat ion.  
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ES.9.3 C I  assi  f i c a t i o n  System 

The wheel ing arrangements examined can be c l a s s i f  led by two major 
c h a r a c t e r i s t i c s :  

1 .  The r i g h t  o f  t h e  wheel ing u t i 1  f t y  t o  i n t e r r u p t  o r  c u r t a i l  t h e  
wheel ing service,  and 

2. The method used t o  compensate t h e  wheeling u t i l i t y .  

The r i g h t  of c u r t a i l m e n t  separates t h e  arrangements i n t o  what i s  
usua l ly  r e f e r r e d  t o  as f i r m  and nonf i rm arrangements. The 
compensation method d i v i d e s  t h e  arrangements i n t o  four  bas ic  
types: 

1 .  S p e c i f i c  r a t e s  (compensation is based on a per t i m e  u n i t  o f  
power q u a n t i t y  u n i t  t ransmi t ted)  

2. M u l t i p a r t  formulas (compensation is based on a formula and may 
vary from one p o i n t  i n  t ime t o  another)  

3. 
by t h e  p a r t i c i p a n t s ) ,  and 

Spl it savings (ga ins  from t h e  wheel ing t r a n s a c t i o n  a r e  shared 

4. Banking o r  r e c i p r o c a l  arrangements (payment i s  made in-k ind) .  

The s p e c i f i c  r a t e  compensation method i s  t h e  only  case where an 
actual  r a t e  i s  determined i n  advance. I t  ,can be f u r t h e r  
subdiv lded dependent on t h e  u n i t s  upon which t h e  r a t e  i s  based. 
These ca tegor ies  a r e  shown i n  F igure  ES.7. 

Due t o  t h e  necessi ty o f  consul t i n g  secondary sources Bo determine 
t h e  appropr ia te  c l a s s i f  i c a t i o n  of t h e  wheel ing arrangements (some 
important in fo rmat ion  i s  n o t  included i n  some of t h e  wheel ing 
arrangements), o n l y  a sample of wheeling arrangements was 
c l a s s i f i e d .  Two hundred FERC wheel ing arrangements and 176 non- 
FERC wheel ing arrangements were se lected f o r  c l a s s i f i c a t i o n .  
Because of t h e  complexi ty associated w i t h  m u l t i - p a r t  r a t e  formulae 
and t h e  possi  b i  1 i t y  of over1 ap w i t h  o ther  r a t e  forms a t  c e r t a i n  
times, they were excluded from t h e  c l a s s i f i c a t i o n .  The number of  
FERC wheel ing arrangements fa1 I ing i n t o  t h e  c l a s s i f i c a t i o n  
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Flg. ES.7. C l a s s i f  ical-ion categories 
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categories is shown in Table ES.1 and the number for non-FERC 
wheel ing arrangements is shown in Table ES.2. 

ES.10 Detailed Examination of Wheel hg Arrangemenis 

In order to obtain additional information on the existing wheeling 
arrangements, a smal I sample of the wheel ing arrangements 
identified in the previous section was selected for detailed 
examination and evaluation re1 ative to terms and conditions and 
with regard to the goals of regulation. The arrangements were not 
chosen randomly, but rather because of some distinguishing 
characteristics. A total of 5 2  arrangements were examined. 

ES.10.1 Type of Transmisslon Service Available 

The types of transmlssion services offered in the arrangements 
fel 1 into f Trm and nonf inn enterprises. Firm transmission service 
refers to service which can usually only be interrupted for: 

1. specific kinds of emergency siguations created by factors not 
under the control of the uti I Ity, for example, weather-related 
fai 1 ures; 

2. possible impairment of the operation of the sei I ing uti1 ities 
system when the uti1 ity is operating responsibly, for example, 
unanticipated power flows threatenfng stability of the system; 

3 .  scheduled maintenance; and, 

4.  vfolation of an important term or condition of the arrangement 
by other parties to the arrangement. 

Nonf irm service, on the other hand, is service which the sei I ing 
uti1 ity can interrupt at any time at their discretion. In the 
sample, the two types of service were almost equal ly represented. 
There were 27 firm arrangements and 26 nonfirm arrangements. 

The major concern with respect to the type of service offered is 
the effect of the efficiency goal. Because of the long-term 
nature of some of the firm arrangements, adjustments to new 
conditions may not occur as rapidly as efficiency may require. 
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Table ES. l .  Compensation methods/specl f ic  f i x e d  r a t e  forms f o r  
f i r m  and nonf i rm t ransmiss ion serv ices f i l e d  w i t h  FERC. 

Annua I charge 

Month I y charge 

One- p a r t  

Two-part 

MI I eage 

Decl in ing-block 

Ti  me-of-day 

Sp l  t t-sav I ngs 

Bank i ng 

TOTAL 

5 

15 

1 06 

1 

28 

1 

1 

0 

1 

158 

0 

2 

39 

0 

0 

0 

0 

1 

92 

42 

5 

17 

145 

1 

28 

1 

1 

1 

_I. 

200 
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Table ES.2. Compensation m e t h o d d s p e c l f f c  f i x e d  r a t e  forms f o r  
f i r m  and nonfirrn t ransmiss ion serv ices  f i l e d  

w i t h  non-FERC agencles. 

Compensation method/ 

r a t e  arm 
s p e c i f i c  f i x e d  

F i  rm Nonf i r m  Tota I 

Annual charge 0 0 0 

Month I y charge 12 0 12 

One-part ( T a r i  f f 1 13 29 4 2  

One-part (Rate Schedule) 81 31 112 

Two-part 6 1 7 

M I  I eage 3 0 3 

Decl I n i ng-b I ock 0 0 0 

T i  me-of-day 

TOTAL 

0 

115 

0 

61 
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Also, t h e  I imi ted types of serv ice  t h a t  a r e  o f f e r e d  may have a 
dampening e f f e c t  on t h e  f r e e  t r a d e  o f  bu lk  power. 

ES.10.2 Compensation Methods and Rate Forms 

Among t h e  f i r m  wheel ing arrangements almost J-wo-thirds were one- 
par t ,  s p e c i f i c  r a t e s  based on kW1s. The remainder of  t h e  
arrangements were d lv ided among t h e  var ious  r a t e  forms. Three 
used a one-part r a t e  form based on kWh's. The most i n t e r e s t i n g  
method o f  r a t e s  were those o f  t h e  power pools i n  which e i t h e r  no 
charge was made o r  t h e  charge d i d  n o t  accrue d i r e c t l y  t o  t h e  
purchaser o f  wheel ing services.  

Approximately one-th i r d  o f  t h e  nonf i r m  wheel ing arrangements were 
one-part r a t e s  based on kWhls. S u r p r i s i n g l y  though, another t h i r d  
were one-part r a t e s  based on kW1s. As I n  t h e  case w i t h  f i r m  
arrangements, t h e  remainder of t h e  arrangements a re  d iv ided 
between t h e  o ther  r a t e  forms. The power pool s a l  so have examples 
o f  no d i r e c t  compensation f o r  wheel ing services.  

With few exceptions, t h e  arrangements a r e  cost-based and,  
therefore,  t o  sane ex ten t  meet t h e  goals of e f f i c i e n c y ,  revenue 
requi  rement, and f a i r  c o s t  apportionment. However, w i t h  one 
exception, t h e  r a t e s  a r e  n o t  based on load f low s tud les  and t h e  
bas is  for determining t h e  c o s t  bas is  may n o t  be strong. 

ES.10.3 S p e c i f i c  Requirements f o r  Service 

The s p e c i f i c  requirements f o r  serv ice  can be d iv ided i n t o  four  
areas : 

1 .  E n t i t i e s  e l  i g i b l e  f o r  serv ice;  

2. Connect i on requ i rements; 

3. Del ivery  voltage, and, 

4 .  Spec i a l  Equ i pment costs. 

Connection and vo l tage requirements spec i fy  which in terconnect ions 
f lows o f  power must f o l  low and t h e  vo l tage t h a t  must be used a t  

- x x x -  



* those connections. Approximatel y 30 percent  o f  t h e  arrangements 
l i m i t  in terconnect ions t o  two (one a t  t h e  r e c e i v i n g  and one a t  t h e  
del ivery  p o i n t s ) ,  w h i l e  20 percent  I i m i t  del i v e r i e s  t o  one 
s p e c i f i c  vo l tage.  Often, a number o f  in terconnect ions and 
vo l tages a r e  spec i f ied ,  A s  w i t h  I i m i t a t i o n s  on e n t i t i e s  e l  i g i b l e  
for service, goals  can c o n f l  ic t .  I n  t h l s  case, e f f i c i e n c y  r e q u i r e s  
t h a t  b u l k  power sa les n o t  be constrained, wh i le  p r a c t i c a l  i t y  
recognizes t h a t  some I i m i t a t i o n s  a r e  necessary. I f  t h e r e  a r e  many 
in terconnect ions and vo l tage del i very  points,  t h e  e f f e c t s  on t h e  
wheel ing u t i 1  i t y  would appear d i f f i c u l t  t o  determine. However, 
s ince so many u t i  I i t i e s  spec i fy  mu1 t i p l e  connections and voltages, 
t h i s  may n o t  be a problem. 

To o b t a i n  wheel ing s e w  ices, u t i  I i t i e s  a r e  sometimes requ i red  t o  
purchase and i n s t a l  I specia l  equipment. Examples a r e  
transformers, sw itches, capac i tors ,  or meters. Few of t h e  
wheel ing arrangements spec i fy  t h e  equipment required, b u t  r a t h e r  
spec i fy  t h e  p a r t y  i s  respons ib le  f o r  t h e  c o s t  o f  t h e  equipment. 
Even so, on ly  25 percent o f  t h e  arrangements mention such costs. 
O f  t h e  arrangements which do spec i fy  who w i l l  pay these costs, 
almost ha1 f spec i fy  t h e  buyer o f  t h e  power or wheel ing serv ices.  
If t h e  equipment i s  used s o l e l y  f o r  wheel ing services,  e f f i c i e n c y  
and f a i r  c o s t  apport ionment would r e q u i r e  t h e  e n t i r e  amount be 
pa id  by t h e  f i r m  purchasing wheel fng serv ices.  However, as i s  
t r u e  f o r  most t ransmiss ion equipment, o ther  t ransac t ions  use and 
b e n e f i t  from t h e  equipment. These j o i n t  c o s t s  should be 
d i s t r i b u t e d  among t h e  users o f  t h e  equipment i n  a manner s imi  I a r  
t o  o ther  transm i s s  i on equ i pment. 

ES.10.4 Not ice and Response Requirements 

Not ice and response requirements a l low f o r  t h e  o r d e r l y  phase i n  o r  
phase o u t  of  wheel ing t ransact ions.  They a l  low t h e  u t i 1  i t i e s  t o  
p lan  and a d j u s t  t h e i r  systems t o  t h e  new t ransact ions.  However, 
it i s  p o s s i b l e  t h a t  they may a l s o  be used t o  I i m i t  access t o  
t ransmiss ion f a c i l  i t i e s .  For example, i n  very short- term power 
purchases it may be c r u c i a l  t o  have t h e  wheel ing serv ices  
a v a i l a b l e  q u i c k l y .  Delays i n  ar ranging these serv ices  may prevent 
t h e  power purchase from t a k i n g  place. The major types o f  n o t i c e s  
and response requirements are: 

1 .  Not ice by buyer f o r  i n i t i a l  s t a r t  o f  service;  

2. Response by s e l l e r  for i n i t i a l  s t a r t  of service;  

3 .  Scheduling n o t i c e  f o r  t ransact ions;  
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4 .  Not ice f o r  i n t e r r u p t i o n  o f  scheduled service;  and, 

5. Not ice f o r  permanent terminat ion.  

The two most important n o t i c e  requirements a r e  schedul ing n o t i c e s  
and n o t i c e s  f o r  i n t e r r u p t i o n s .  Schedul ing n o t i c e s  in form t h e  
wheeling u t i l i t y  o f  t h e  amount o f  power and t h e  t ime per iod dur ing  
which t h e  power w i l  1 a c t u a l l y  be wheeled. Most of t h e  wheel ing 
arrangements mention these two types o f  not ices.  However, as i n  
t h e  case o f  t h e  other  not ices,  t h e  language i s  usual l y  vague. 
t*Schedul i ng n o t i c e s  shou I d be g i ven prcmpt I yrt  and I1reasonab I e 
n o t i c e  should be g iven f o r  i n t e r r u p t i o n s t 1  a r e  cmmon phrases i n  
t h e  arrangements. 

The f i n a l  type o f  not ice,  t e r m i n a t i o n  not ice,  i s  t h e  t ime per iod  
(or i n  some cases t h e  date)  a f t e r  which t h e  wheel ing arrangement 
w l l  I be ended. As i s  t r u e  o f  o ther  types o f  notices, few 
arrangements a c t u a l l y  mention t h i s .  Those t h a t  do usua l ly  spec i fy  
exac t ly  t h e  t ime per iod  required. The most common t i m e  per iod  i s  
s i x  months. I f  e f f  ic iency requ i res  t h e  e l  im ina t ion  o f  c o n s t r a i n t s  
on buying and s e l l i n g  o f  power, then t e r m i n a t i o n  n o t i c e s  by t h e i r  
very na ture  would i n t e r f e r e  w i t h  e f  f ic iency,  

ES.10.5 Miscel: laneous Requirements 

M i  scel I aneous requ i rernents i n  wheel i ng arrangements i nc 
I i m i t a t i o n s  on t h e  type o f  power t h a t  can be wheeled, losses 
r e a c t i v e  power clauses, and o t h e r  specia l  terms and c o n d i t  
which may be i n  t h e  arrangements. 

u de 
and 
ons 

. .  ES.ll AI t e r n a t i v e s  t o  E x i s t m g  Wheel ing Ar rangment r  

This  research has I d e n t i f i e d  a number of  terms and c o n d i t i o n s  f o r  
wheel ing arrangements t h a t  could increase t h e  e f fec t i veness  o f  
regu I a t  i on, re1 a t  i ve t o  t h e  goa I s regard I ng revenue requ i rements, 
e f f i c i e n t  use, f a i r  c o s t  apportionment, and p r a c t i c a l i t y  and 
f e a s i b i l i t y .  The f i r s t  t h r e e  goals  should r e c e i v e  h igher  p r i o r i t y  
than t h e  last ,  because actual  demonstrat ions must be undertaken t o  
accurate ly  determine t h e  p r a c f i c a l  i t y  and f e a s i b i  I i t y  of a 
p a r t i c u l a r  wheel ing arrangement methodology. 
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ES.11.1 Type of Transmission Servfce 

In most cases, present arrangements are divlded between firm and 
nonf irm types of servIce. However, the degree of firmness in some 
nonfirm arrangements varies. In a number of arrangements, 
restrictions are placed on the abil ity of the wheel ing uti1 ity to 
interrupt service. A I  I types of arrangements have strengths and 
weaknesses when evaluated according to the regulating criteria. 

Alternatives to these types of arrangement fall into two broad 
categories: ( 1 )  extending the existing two types to a variety of 
types; and, (2) dropping the designation of types. Under the 
f lrst category of alternatives a variety of new types can be 
developed. A I imited addition would be to add conditional ly firm 
(or nonf irm) to the categories. A further addition would be to 
add conditional ly firm (or nonf irm) to the categories. A further 
addition would be to add strictly firm where the wheel ing uti1 ity 
would be required to construct new capacity if needed for the 
transaction. Final ly, the number of arrangements could be 
extended by categorizing conditional ly f inn into various 
subcategories based on their degree of firmness. 

These alternatives are the same or similar to existing 
arrangements w ith the exception of strictly f irm. Each adds to 
the options available. Efficiency may be increased if 
transactions were prevented in the past due to a failure in 
conslderation of these types of arrangements. Adequacy and 
fairness are not applicable to the type of arrangements because 
they are concerned primarily with prices. Practicality is 
appl fcable especial l y  with regards to strictly firm service. 
Strictly f inn may not receive wide acceptance because the buying 
uti1 ities may prefer joint ownership projects so that more control 
of transmission facilities are malntained and they can include the 
facilities in their rate base. 

The second broad category alternative for wheeling arrangements is 
the el imination of types. Existing arrangements guarantee price 
but service has differing degrees of firmness. The price, for a 
particular type of service, may be sti I 1  appl Icable but at certain 
times (with certain types, conditionally firm and nonfirm) service 
cannot be obtained. 

In the first alternative of this type, service is always 
guaranteed but pr ice varies. When demands approach capaci ty , 
rather than al locating capacity based on the supply of service it 
would be a1 located by price. This type of pricing is sanetimes 
cal led %pot market" pricing. 

-xxx i i i -  



The p r i c e  a d j u s t s  cont inuously  t o  r e f l e c t  t h e  c o s t  of supply ing 
t h e  service.  Therefore, t h e  p r i c e  Is equal t o  marginal c o s t  and 
e f f i c i e n c y  i s  r e a l  ized. Two major problems e x i s t  i n  t h e  p r a c t i c a l  
implementation of t h i s  type o f  wheel ing arrangement. The f i r s t  i s  
t h e  determinat ion of pr ices.  Accurate measurement of marginal 
c o s t  may be d i f f i c u l t  t o  achieve. For smal I ,  i n f requent  
t ransact ions,  t h i s  may n o t  be c o s t  e f f e c t i v e .  The second problem 
i s  t h e  I arge v a r i a t i o n  I n  p r i c e  t h a t  may have Po occur t o  bal ance 
demand and capaci ty .  In t h e  short- term demand may be very 
i n e l a s t i c  r e q u i r i n g  subs tan t ia l  p r i c e  jumps t o  balance t h e  system. 
A l te rna t ive1  y, as w i t h  e x i s t i n g  nonf i r m  types of arrangements, 
subs tan t ia l  cos ts  may be incurred f o r  standby generat ion for t h e  
u t i 1  i t i e s  buying power i n  o rder  t o  avoid i n c u r r i n g  sharp jumps i n  
wheel ing rates.  

A v a r i a t i o n  on guaranteeing p r l c e  versus guaranteeing s e r v i c e  
would be t o  have a l  I wheel ing s e r v i c e  nonf i r m  and then have a 
f u t u r e s  market f o r  t h e  re1 i a b i l  i t y  o f  t h a t  service.  By t h i s  
method t h e  users o f  wheel ing s e r v i c e  could choose t h e  degree o f  
f i rmness i n  p r i c e  and re1 i a b i l  I t y  o f  serv ice  n o t  on ly  frm t h e  
suppl i e r  o f  wheel ing serv ices  b u t  a l s o  frcm other  p a r t i e s .  

ES. 1 1.2 Compensation Methods and Rate Forms 

The most common e x i s t i n g  compensation method i s  a s p e c i f i c  f i x e d  
ra te .  Rates a r e  determined by a f u l l y  a l l o c a t e d  c o s t  methodology. 
Often t h e  c o n t r i b u t i o n  t o  t h e  peak determine capaci ty  c o s t  
a l  locat ion.  A l t e r n a t i v e s  t o  t h i s  e x i s t i n g  compensation 
methodology can be d i v i d e d  i n t o  two categor ies:  ( 1 )  market 
p r i c i n g  methodologies; and, (2 )  d i f f e r i n g  c o s t  a l l o c a t i o n  
methodo I og i es. 

ES.11.2.1 Market P r i c i n g  

Under t h e  f i r s t  category, market p r ic ing ,  t h e r e  a r e  two 
a l t e r n a t i v e s :  ( 1  1 spo t  market p r i c i n g ;  and, ( 2 )  f u t u r e s  market 
arrangements. A I  though t ime vary ing  r a t e s  e x i s t ,  cont inuously  
v a r i a b l e  wheel ing r a t e s  o r  r a t e s  t h a t  a l l o c a t e  capaci ty  (when 
capaci ty  l i m i t s  a r e  reached) by instantaneous changes i n  r a t e s  
were no t  found i n  e x i s t i n g  arrangements. I n  spot market p r ic ing ,  
r a t e s  a r e  s e t  so t h a t  marginal cos ts  a r e  covered; then, i f  demand 
approaches capaci ty,  r a t e s  a r e  r a i s e d  so t h a t  capaci ty  i s  n o t  
exceeded. By t h i s  method o n l y  t h e  most valued uses can a f f o r d  and 
use t h e  capaci ty.  E f f i c i e n c y  i n  t h e  use of  t h e  serv ice  i s  
t h e r e f  o r e  ach i eved, though adequate revenues may n o t  be generated 
w i thout  a twc-part ra te.  Falrness i s  achieved because no 
subsid ies a r e  occurlng. A t  each p o l n t  i n  t i m e  each user i s  paying 
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at least the marginal cost of service, though when capacity is 
tight along some I ines, different prices may be paid depending on 
the effect a particular custcmer's load has on the system. 

ES. 1 1.2.2 Futures Market Prices 

The second alternative under the category of market pricing is the 
nonfirm arrangement with futures markets for the degree of 
firmness. In this situation two prices exist for b o  services 
being p r w  ided, the actual wheel ing services and the rei iabi I ity 
of that wheel ing service. The two prices cause the best use to be 
obtained for both services and the efficiency criterion is 
satisf led. Since there are no subsid!es being produced, fairness 
i s  maintained. As in the previous alternative, however, adequacy 
and practical ity are not assured. 

A f lnal a1 ternative under differing cost al location alternatives, 
similar to the previous cost allocation scheme, is partially 
a1 located costs. Transmission systems prov ide other services 
besides the simple transfer of power. Foremost among them is an 
increase in re1 iabi I ity and voltage stabi I ization especial ly to 
the uti I ity whose service area the I ines transect. It has been 
argued that these other uses should pay a share of the costs of 
the system. Hence only a certain percentage of the costs are 
allocated to transmission services. 

ES. 11.3 Speci f ic Requirements for Service 

Specific requirements for servlce include requirements on entities 
el igible for service, connections, voltages, and the cost for 
special equipment. Because tariffs are fairly uncommon in 
wheel ing arrangements (and even then, I imitations are placed on 
el igibil ityl, usual ly the wheel ing arrangement specify that only a 
certain entity is al lowed service. Additional ly, those entities 
a r e  sometimes I imited on the service they may obtain (such as the 
direction of power flows). An alternative to these 1 imitations 
would be to treat transmission service as common carriers. Under 
this arrangement, any entity desiring any type of service wil I be 
served if capacity is available. If capacity is approached, 
rationing could be on a first-cane first-served or a price basis. 

ES. 11.4 Notice and Response Requi rements 

Requirements under this category include: the notice by buyer for 
initial start of service; the response by sel fer for initial start 
of service; the schedul ing notice for transaction; the notice for 
interruption of scheduled service; and the notice for permanent 
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terminat ion.  I n  general, n o t i c e  and response requirements a r e  n o t  
formal ized i n  a document bu t  a r e  o r a l  l y  agreed upon by t h e  p a r t i e s  
involved. Not ice and response requirements a r e  needed t o  be a b l e  
t o  p lan  f o r  expected power f lows. A l t e r n a t i v e s  t o  e x i s t i n g  
p r a c t i c e  can e i t h e r  be more r e s t r i c t i v e  or less r e s t r i c t i v e .  The 
more r e s t r i c t i v e  n o t i c e  and response requirements become, t h e  more 
probable t h a t  sane short- term wheel Ing t ransac t ions  w i l  I n o t  be 
ab1 e t o  occur. Therefore, improvements woul d cane i f  t h e  n o t i c e  
and response requirements cou ld  be shortened. 

To take f u l  I advantage o f  spot  market p r i c i n g  s h o r t  n o t i c e  
requirements a r e  essent ia l .  I f  p r i c e s  a r e  changing a t  f ive-minute 
increments, u t i 1  l t i e s  must be ab le  t o  a d j u s t  q u i c k l y  t o  a v o i d  
unnecessary costs. Implementation o f  spot  market p r i c i n g  would 
r e q u i r e  computer s i m u l a t i o n  o f  t h e  system t o  determine costs. 
Th is  same computer s i m u l a t i o n  would a l  l e v i a t e  t h e  need f o r  longer 
term planning i n  t h e  system. 

E f f i c i e n c y  would be heightened because t h e  most advantageous 
t r a n s a c t  ions, even i f extreme1 y short-term, coul d have t h e  
oppor tun i ty  t o  ga in  access t o  t h e  t ransmiss ion system. I f  t h i s  
occurs, t h e  system w f  I I be pu t  t o  i t s  bes t  use thereby increasing 
e f f i c i e n c y .  The p r a c t i c a l  l t y  o f  implementing such a computerized 
system i s  s t i l l  quest ionable and f u r t h e r  research i s  needed f o r  
imp1 ernentation, b u t  recent  advances i n  computer systems shoul d 
enabl e t h e  system t o  be imp I emented. 

A common c a r r i e r  system would a i  so benef it frcm increased 
respons Iveness t o  short- term t ransact ions.  Because t h e  
e l  i g f b i l  i t y  type of serv ice  would be expanded, var ious  new shor t -  
term t ransac t ions  may be requested. I f  they could be served 
through shor te r  response then e f f i c i e n c y  woul d be increased. 

ES.11.5 Miscel laneous Requirements 

Miscel laneous requirements i n c l  ude requirements on t h e  type of 
power which can be wheeled, special  terms and c o n d i t i o n s  n o t  
discussed e l  sewhere (usual l y  arrangement s p e c i f i c ) ;  loss 
adjustments; and r e a c t i v e  power factors .  

ES.11.5.1 Type o f  Power 

Almost ha1 f o f  t h e  arrangements place r e s t r i c t i o n s  on t h e  type of 
power which can be wheeled. Generally, t h e  r e s t r i c t i o n s  he lp  
s t a b i l  I ze  t h e  t ransac t ions  t o  a1 low f o r  b e t t e r  planning. An 
a l t e r n a t i v e  t o  t h i s  r e s t r i c t i o n  i s  t o  n o t  spec l fy  t h e  type of 
power which can be wheeled. With increased p lanning c a p a b i l i t y  
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under spot market pricing and cmmon carrier systems, the 
necessity for increasing certainty through having corresponding 
wheel ing and power arrangements w i l  1 be decreased. The 
el imination of these restrictions would increase efficiency 
because sane transactions may occur which woul d otherw Ise be 
restricted. 

ES.11.5.2 Adjustment for Losses 

A majority of wheel ing arrangements mention how losses are 
calculated. Usual ly they are based on system average losses. 
Losses vary according to the loads (kW's) on particular 
transmission lines. Since loads are continually changing, losses 
are continually changing. Near the capacity limits of a line 
I osses can be substantial . 
An alternative to the use of average system losses is to simulate 
the system and determine the losses behreen the receiving and 
del ivery point (or points) for the wheel ing transaction. Because 
losses are so specific to a particular transaction this method 
gives a more accurate representation of the actual losses involved 
in a transaction. Efficiency would be increased under this 
method, though for smal I transactions it would I ikely not be 
practical. 

Another alternative i s  continuously simulating the system to 
determ i ne I osses. Because 1 osses are cont 1 nuousl y var i ab I e, th is 
method woul d produce more accurate information about marginal 
costs. For spot market pricing continuous simulation would be 
necessary for the accurate performance of the system. Because at 
a l l  times prlce would reflect cost, efficiency would be further 
increased from the previous a1 ternative. Practical ity for mal I 
is01 ated transact ions, however, becomes more quest ionab I e. 

ES.12 

The study has four major f indlngs. The first i s  that there is a 
serious lack of uniformity among wheel ing arrangements. Each 
arrangement is developed by the parties to the arrangement and 
reflects the Individual situations of the parties involved. No one 
agency regulates a1 I transactions, and even those regulated by 
FERC are different because FERC does not require uniformity among 
arrangements. The second major finding is that it is dffficult, if 
not impossible, to determine whether the arrangements meets the 
terms of the stated regulatory goals. Few uti1 ities perform 
detailed marginal cost analyses, although sane cost information is 
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ava? I ab1 e. Without analyses o f  marginal c o s t s  one cannot 
determine i f  r a t e s  a r e  e f f i c i e n t  o r  f a i r .  

The t h i r d  f i n d i n g  i s  t h a t  t h e  arrangements usua l ly  s a t i s f y  t h e  
p r a c t i c a l  i t y  and f e a s i b i l  i t y  ob jec t ives .  A I  though other  
regul  a ta ry  goal s may not be met-, a t  t h e  present time, these i s  no 
doubt t h a t  t h e  arrangements a r e  working. A considerable amount 
of power i s  t r a n s f e r r e d  under these arrangements, producing I arge 
c o s t  savings t o  t h e  u t i l i t i e s  invo lved and t h e i r  custaners. 

F ina l  ly, wheel ing arrangements can be designed t h a t  meet t h e  
regul  a to ry  goal s .  The suggestions I i s t e d  above a r e  intended t o  
a s s l s t  i n  t h i s  design. However, i-t should be stressed t h a t  l i t t l e  
empir ica l  in fo rmat ion  as t o  cos ts  i s  c u r r e n t l y  avai lab le,  and 
w i thout  t h i s  informat ion,  it w l l  I be d i f f i c u l t  t o  imp1 iment sane 
of t h e  suggestions made above. Therefore, care should be taken i n  
t h e  implementation o f  improvements. I f  changes a r e  undertaken 
inappropr ia te ly ,  they could lead t o  reduc t ions  i n  bu lk  power 
sales. Given t h e  apparent- success o f  t h e  arrangements rev iewed 
f o r  t h i s  study, such reduc t ions  would 1 i k e l y  be c o s t l y  t o  t h e  
e l e c t r i c  power indust ry .  
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Chapter 1 

introduciion 

The purpose of this study is to examine existing wheeling 
arrangements to determine their content, to analyse the 
arrangements to see how close they come to meeting regulatory 
goals, and final ly, to suggest ways that they can be Improved. 
The regulatory goals that are considered are: is econcmic 
efficiency promoted, are the costs fairly apportioned, does the 
arrangement meet the revenue requirement of the wheel ing firm, 
and, is the arrangement practical and feasible to implement? 
These goals wil I be referred to as efficiency, fairness, 
adequacy, and practical ity respectively. 

J.2 Definitions and Background 

There are many definitions of power wheel ing transfer services 
in the literature. These definitions and their rationale and 
problems are discussed in Chapter 2 of this document. In this 
report, wheel ing i s  I imited to a narrow definition to 
differentiate it from other types of transactions in which 
uti I i ties engage. It is defined as the simul taneous transfer of 
electrlc power through transmission faci I ities owned by a 
uti1 iiy that was not generated by and is not intended for final 
use or flnal sale to an end-use customer of that uti1 ity. The 
phrase "simultaneous transfer" I imits wheel ing to those 
transfers where the receipt of the power by the wheeling utility 
on its I ines occurs at the same time as the delivery of power to 
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t h e  u t 1  I l t y  buying t h e  power, or another wheel ing u t i  I i t y .  I n  
addl t lon,  we w i l l  on ly  conslder as wheellng those t ransac t lons  
which a r e  considered t ransmiss ion s e r v i c e  by a l  I p a r t i e s  
involved. Th is  would e l i m i n a t e  s i t u a t i o n s  where a u t l l i t y  i s  
s imultaneously buying and sel  I ing power b u t  t h e  buyer and sel l e r  
of t h e  power consider  t h e  t r a n s a c t i o n  o n l y  as a s imple power 
sa le  o r  purchase from t h e  f i r s t  u t i 1  i t y .  

Typlcal  ly, a wheel ing t r a n s a c t i o n  requ i res  an agreement between 
t h e  u t i l i t l e s  invo lved i n  t h e  t ransact ion.  An agreement f o r  one 
type o f  wheel ing serv ice  w i l  I be r e f e r r e d  t o  as a "wheel lng 
arrangement" i n  t h i s  document. The agreement may be a separate 
document bu t  o f t e n  it 1s p a r t  of a l a r g e r  document which may 
conta in  power sa les agreements o r  agreements f o r  d i f f e r e n t  types 
o f  wheel ing services.  The arrangement may be between two 
u t i l i t l e s  ( a  b l l a t e r a l  arrangement), o r  among a number o f  
u t i  I i t i e s  (a  mu1 ti I a t e r a l  arrangement). 

An example o f  a b i l a t e r a l  arrangement i s  when a u t i l i t y  ( U t i l i t y  
A )  owns a remote generat ing u n i t  o r  p a r t  o f  a generat lng u n i t  I n  
another u t i  I i t y t  s ( U t  I I i t y  6) serv 1 ce area. Rather than 
b u l l d l n g  i t s  own I ines from t h e  u n i t ,  U t i 1  l t y  A may arrange t o  
have U t i l i t y  B t r a n s p o r t  i t s  power across U t i l i t y  B p s  I lnes .  
M u l t i l a t e r a l  arrangements can occur when a number o f  u t i l i t i e s  
want t o  exchange power n o t  a l l  o f  whlch is  d i r e c t l y  
interconnected. AgaIn, r a t h e r  than cons t ruc t  special  l i n e s  t o  
connect a l  I poss ib le  ccmblnations they may en ter  inPo an 
agreement among themselves t o  t r a n s m l t  power f o r  one another. A 
power pool i s  an example o f  t h l s  type o f  arrangement. 

The arrangements usua l ly  spec i fy  s p e c i f i c  terms and c o n d i t i o n s  
under which t h e  wheel lng s e r v i c e  w i I I take p i  ace. The terms and 
cond i t ions  can be categor ized i n t o  f l v e  areas: 

1 .  type of t ransmiss ion s e r v i c e  avai lab le;  

2. compensation methods and r a t e  forms; 

3.  s p e c i f i c  requirements f o r  service;  
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4 .  n o t i c e  and response requirements; and, 

5. o t h e r  miscel laneous requirements. 

Because t h e  arrangements invo lve  sa les between u t i l i t i e s ,  most 
arrangements i nvol v ing i nvestor-owned u t  i I it i es a r e  regu I ated by 
t h e  Federal Energy Regulatory Commission. 

Imp_or_t.m~ of Wh eel i no Transact ions  

Current ly,  many u t i 1  i t i e s  have a surp lus  o f  generat ing equipment 
and a non-optimal c a p i t a l  s tock of generat ing equipment g iven 
present c o s t  s t ruc tu res .  This  problem has been mainly caused by 
t h e  s u b s t a n t i a l  r i s e  i n  o i l  p r i c e s  i n  t h e  l a s t  decade and t h e  
general r i s e  i n  a l  I energy pr ices,  due p a r t l y  t o  t h e  increase i n  
o i l  pr ices.  E x i s t i n g  o i l  p l a n t s  have beccme uneconomic t o  
operate compared t o  coal un i ts .  Increased p r i c e s  f o r  
e l e c t r i c i t y  have reduced o r  e l  iminated t h e  growth in e l e c t r i c i t y  
usage. U t i 1  i t i e s  have recognized t h e  c o s t  savings t h a t  could 
accrue i f  power sa les between them were made. Those w i t h  excess 
capaci ty  i n  low c o s t  p l a n t s  can s e l l  power t o  those u t i l i t i e s  
exper iencing an increase i n  demand or those wish ing t o  d isp lace 
h igh  c o s t  generation. The growth of i n t e r - u t i l i t y  power sa les 
has t h e r e f o r e  been s t rong throughout t h e  l a s t  decade, amounting 
t o  26 percent  of a l  I power produced i n  t h e  Uni ted States. Since 
t h e  power must be del Ivered, wheel ing serv ices  a r e  o f t e n  needed 
f o r  power sales, and t h e  growth i n  wheeling serv ices  has been 
very strong. The recent  discussions about deregulat ion o f  t h e  
e i e c t r l c  power indus t ry  have a l s o  created a s t rong i n t e r e s t  i n  
t ransmiss ion serv ices and wheel ing ser-v ices. 

Due t o  t h e  la rge  econcmies of scale associated w i t h  power 
t ransmisslon (discussed i n  Chapter 31, such t ransmiss ion i s  a 
c l a s s i c  example of a natura l  monopoly. Regulat ion o f  such 
monopolies can u s u a l l y  lead t o  g rea ter  e f f i c i e n c y  and we l fa re  
ga ins for soc iety .  I n  order  t o  achieve these gains, though, t h e  
r e g u l a t i o n  must achieve c e r t a i n  goals. These goals a re  t h e  
revenue requirement, t h e  e f f i c i e n t  use, t h e  f a i r  c o s t  
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apportionment. and t h e  p r a c t i c a l i t y  and f e a s i b i l i t y  ob ject ives.  
I f  these goals a r e  n o t  met, we l fa re  may be s e r i o u s l y  reduced. 
This r e p o r t  focuses on descr ib ing  t h e  c u r r e n t  s t a t e  o f  
r e g u l a t i o n  o f  wheel ing  t ransact ions,  analyz ing how they meet 
these goals  of regu la t ion ,  and suggesting poss ib le  changes t h a t  
would b r l n g  us c l o s e r  t o  these goals, 

1.4 Oroanizat ion o f  t h e  Re- 

This  r e p o r t  i s  organized i n t o  f i v e  chapters and four  
appendices. Chapter 2. IITechnical E f f e c t s  and Costs Encountered 
by an E l e c t r i c  U t i  I i t y  Prov id ing  Wheel ing Services," exp la ins  i n  
f a i r l y  non-technical terms, t h e  physical  aspects o f  power 
t ransmiss ion and interchange between u t i l i t i e s .  Chapter 3 i s  
concerned w i t h  t h e  economic and regu la to ry  aspects behind power 
wheel ing and i s  e n t i t l e d :  lvEconmic Aspects o f  Wheel ing." 

Once t h e  background o f  wheel i ng i s  estab I i shed, e x i s t i n g  
wheel ing arrangements and major regu la to ry  o r  j u d i c i a l  hear ings 
are  described and analyzed. Th is  occurs i n  Chapter 4, " E x i s t i n g  
Wheeling Arrangements." Chapter 4 makes use o f  Appendices I 
through I V  where t h e  s u b j e c t  i s  d e a l t  w i t h  i n  more d e t a i l .  
F ina l  ly .  Chapter 5, lvAl ternat ives t o  E x i s t i n g  Wheel ing 
Arrangements.11 descr ibes and evaluates a l t e r n a t i v e s  t o  e x i s t i n g  
wheel ing arrangements and t i e s  together  t h e  previous chapters by 
suggesting how wheel i ng arrangements shou 1 d be s t r u c t u r e d  t o  
move towards ach iev incj t h e  regu 1 atory  goal s. 

There are  b a s i c a l l y  four major f i n d i n g s  o f  t h i s  study. The 
f i r s t  i s  t h a t  examination of t h e  wheeling arrangements shows 
t h a t  t h e r e  i s  a ser ious  lack of uniformity among wheeling 
arrangements. Each arrangement i s  developed by t h e  p a r t i e s  t o  
t h e  arrangement and r e f l e c t s  t h e  i n d i v i d u a l  s l t u a t i o n s  o f  t h e  
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p a r t l e s  Involved. No one agency regu la tes  a l l  t ransac t ions ,  and 
even those regu la ted  by FERC a r e  d i f f e r e n t  s ince t h e  FERC 
approves these arrangements on a case-by-case basis, and does 
n o t  r e q u i r e  u n i f o r m i t y  among a l l  arrangements. 

The second major f i n d i n g  i s  t h a t  it i s  d i f f i c u l t ,  I f  n o t  
impossi b I e, t o  determine whether t h e  arrangements approach 
c e r t a i n  goals  of  regu la t ion .  Few u t i  E i t i e s  perform d e t a i  led 
marginal c o s t  analyses o f  t h e  t ransac t ions  although some c o s t  
suppor t  i s  provided. As Chapter 2 d e t a i l s ,  w i thout  such 
analyses of t h e  marginal cos ts  one cannot determine i f  r a t e s  are  
e f f i c i e n t  o r  fait-. 

The t h i r d  f i n d i n g  f s  t h a t  t h e  arrangements usual l y  s a t i s f y  t h e  
p r a c t i c a l i t y  and f e a s i b i l  ity object ives.  Although t h e  o ther  
regu la to ry  goa ls  may n o t  be met. a t  t h e  presen+ t ime t h e  
arrangements seem t o  be working. A consfderable amount of power 
i s  t r a n s f e r r e d  under these arrangements producing la rge  c o s t  
savings t o  t h e  u t i l i t i e s  invo lved and t o  t h e i r  customers. 

F i n a l l y .  wheeling arrangements can be designed t o  ensure t h a t  
t h e  regu la to ry  goals o f  e f f i c i e n t  use, f a i r  c o s t  apportionment, 
and achievement o f  t h e  revenue requirement a r e  met. However, 
w i thout  f u r t h e r  research t o  determine t h e  f e a s i b i l i t y  of t h i s  
design, care  should be taken i n  i t s  implementation. 
In te r fe rence w i t h  t h e  present  method may prove c o s t l y  i f  they 
lead t o  reduced b u l k  power t rans fers .  
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Chapter 2 

Technical Effects and Costs Encountered by an Electric 
W i l i l y  ProvTding Wheeling Servlces 

The purpose of this chapter is to discuss the technical effects 
and costs imposed by a wheel Ing operailon on a uti I ity providing 
wheeling services. Because there does not seem to be a 
generally accepted definition of wheeling throughout the 
electric utility industry, the following definition is proposed: 

An operation will be classified as wheeling if it 
involves an agreement between two or more separate 
electric uti I ities, and power system faci I ities, and 
involves the simultaneous transfer through 
transmission faci I ities owned by one of those 
utilities of electric power that was not generated 
by and is not intended for final use or final sale 
to an end-use customer of that utility. 

Inadvertent wheellng transactions wlll not be considered as 
wheeling. For example, at a particular time a utility may be 
buying and selling power to different utillties. However, only 
if the transaction i s  planned as a wheei ing transaction among 
all parties, wil I it be considered wheel ing. 

Wheel ing can be used I n  any of the various types of power 
transfers that occur In the electric utility industry, such as 
transfer for: 

- Economy 

- Load diversity 
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- Displacement of oil-fired generation 

- Delivery of power from a remotely located generator 

- Purchase of generating capacity 

- Emergency. 

A separately defined financial charge wit I usual ly be assessed 
for wheel ing servlces. 

There are several types of wheeling service: 

Firm Wheel ing w i  I I not be interrupSed by the wheel !ng 
utility except under certain extreme conditions 
s u c h  as equ'ipment fai I ure, system re1 labi 1 
problems, or  failure of the wheel ing custcmer 
ccxnply with the terms of the wheel 
agreement e 

Conditional ly intereupti b I e 
#heel ing can be Interrupted under additio..al 
specified candltions, usual l y  the need for 
transmission capacfty for other purposes. 

+ 

Unmndltionally interruptible 
Wheel ing can be interrupted a t  any time for any 
reason. 

This iype of wheel Ing m a y  be firm or  - .  . . ,  . .. . .  Emergency 
interrupt.! D I e, aepend 1 ng on the agreement among 
u t i  I ities. 

In order to determine appropriate rates for wheel ing operations, 
It i s  necessary to estimate the c o s t s  lncurred and benefifs 
real ized by the wheel lng uti I i t y  as a result of the operation. 
This chapter will therefore address the questlon: 

ejven a cerTa!n group OT power sys-ierns ana a 5 e ~  UT 

possible wheeling operations involving Those 
systems, how can the effects of these operations on 
the wheeling utilltles be analyzed and quantifled, 
and to what extent can these results be appl ied to 
other situations? 
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The answer t o  t h i s  quest ion can be summarized: 

To determlne how a power system w i l  I be af fected by 
a s p e c i f i c  wheeling transaction, fnvest igate t h e  
operat ion o f  the  system f i r s t  as it would be wi thout  
the  wheel ing t ransact ion,  then as it would be i f  the  
t ransac t ion  does take place. Camparison of t h e  two 
d i f f e r e n t  modes o f  operat ion w i l l  show t h e  e f f e c t s  
o f  t h a t  p a r t i c u l a r  wheeling t ransact ion.  

Conventional t o o l s  o f  power system analys is  w i l l  be used t o  
evaluate wheel ing operations. These tools w i l  I a lso be used t o  
address s p e c i f i c  questions: 

- I s  a proposed wheeling operat ion techn ica l l y  feas ib le?  

- Which power systems w i l l  be af fected by t h e  operat ion? 

- To what ex ten t  are var ious por t ions  and elements of 
a f fec ted  systems involved? 

- A t  how many locat ions should t h e  wheeled power be del ivered 
t o  t h e  rece iv lng  u t i 1  iw?  

- A t  what vol tage level  should de l i very  be made? 

- Are there  other  technica l  l y  o r  econmical  l y  advantageous 
ways t o  accompl Ish t h e  wheel ing ob jec t ives? 

To answer these and o ther  questions, the  operat ion o f  the  power 
systems involved can be invest igated under each a l te rna t ive ,  and 
t h e  r e s u l t s  compared, t o  assess t h e  advantages and disadvantages 
of  each arrangement. 

This chapter begins w i th  a basic discussion of an e l e c t r i c  
u t i  I i t y  power system as it r e l a t e s  t o  wheel Jng. This includes 
discussions o f  a l  t e r n a t i v e  systems, system cmponents, importan? 
aspects o f  system contro l ,  and sane basfc concepts o f  power 
system operatlon. Power system analysis techniques w l  I1 then be 
addressed, and f i n a l l y  a treatment o f  wheeling, f e a s i b i l i t y  
requirements, and use o f  t h e  analys is  techniques f o r  determining 
costs  w i l l  be discussed. An appendix t h a t  b r i e f l y  out1 ines 
e l e c t r i c  power fundamentals and provides f u r t h e r  references 
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fo l lows t h e  main body o f  t h e  chapter. A glossary o f  terms i s  
a lso provided. 

Before beglnning any discussion of wheeling, it i s  important t o  
establ  i s h  a bas ic  understanding of e l e c t r i c  u t i 1  ity systems. A 
wheeling operat ion can have var ious e f f e c t s  on any of t h e  p a r t s  
o f  a u t i l i t y  system. Also, a given operat ion w i l  I have 
d i f f e r e n t  e f f e c t s  on d i f f e r e n t  systems. The purpose o f  t h i s  
sect ion is t o  describe t h e  par ts  o f  a u t i l i t y  system, t h e i r  
functions, and t h e  bas ic  operat ion of t h e  o v e r a l l  system. 

An e l e c t r i c  u t i l i t y  power system can be f u n c t i o n a l l y  d iv ided 
i n t o  two basic parts, generat ion and del ivery .  Generation 
r e f e r s  t o  e l e c t r l c  power product ion plants,  (coal - f i red,  
nuclear. hydroelect r ic ,  etc.) where energy i n  var ious forms i s  
converted t o  e l e c t r i c a l  energy. The o ther  part,  t h e  del ivery  
system, c a r r i e s  power from t h e  generator t o  t h e  e lec t r !ca l  loads 
served by t h e  power system. The del ivery  system lncludes what 
are commonly re fe r red  t o  as t h e  transmission, subtransmission. 
and d i s t r i b u t i o n  systems. 

E i t h e r  of t h e  two bas ic  p a r t s  can be a f fec ted  by a 
operation, and costs m y be incurred due t o  any 
effecl-s. Generation may be a f fec ted  by changes in o p t  

commifment or economic dispatch' caused by t h e  
operation, and power f ows on t h e  del ivery system 
a l te red  by wheel i ng. 

wheel ing 
I f  these 
mal u n i t  

wheel ing 
w l l  I be 

1. For f u r t h e r  discussion o f  optimal u n l t  commitment and optimal 
ecanamic dispatch, see Ref.5; Ref. 6, Ch. 10; and, Ref. 8, Ch. 
8. 
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2.2.1 Power System Re1 i a b i l  ity 

Any of t h e  e f f e c t s  o f  wheel ing have a p o t e n t i a l  e f f e c t  on t h e  
q u a l i t y  of serv ice provided by the  wheel ing system. Q u a l i t y  of 
serv ice can be t rans la ted  i n t o  re1 i a b i l  i t y :  "The e l e c t r l c  power 
system i s  considered r e l i a b l e  i f  it maintains s u f f i c i e n t  and 
proper ly funct lon ing generating c a p a b i l i t y  and support ing 
systems t o  s a t i s f y  custcmer's needs f o r  e l e c t r l c i t y  [l]." 

Re1 i a b i l l t y  i s  t h e  basic concept upon which a l  I power system 
planning and operat ion i s  based. The level  o f  r e l l a b i l i t y  a t  
which a p a r t i c u l a r  u t l l i t y  system Is t o  opera-be is determined by 
t h e  u t i l i t y  and regulatory  au thor i t ies .  The needs o f  t h e  
custcmers and i n d i r e c t l y .  what they are w i  I I ing t o  pay, a re  
considered i n  making t h i s  decision. The r e l i a b l l i t y  o f  a power 
system, Inc lud ing generat ion and de l i very  systems, can be 

a f fec ted  i n  th ree  ways: 2 

1 .  The components of t h e  system lack s u f f i c i e n t  capacity, o r  
i n s u f f l c l e n t  energy Is ava i lab le  t o  serve a l l  loads even 
w i th  a l l  components and resources i n  rerv lce;  

2. The system f a i l s  t o  serve a l l  loads due t o  t h e  
unavai l a b i  I Ity o f  equipment o r  fue l  when needed; 

3. The system f a i l s  i n  
though s u f f i c i e n t  ins 

The f i r s t  two modes o f  f a  
adequate system, therefore.  
and energy requlrements a t  

a dynamic o r  operat ing sense even 
a1 led capacity i s  avai lable.  

l u r e  re1a-I-e t o  system adequacy. An 
has s u f f i c i e n t  capacity t o  meet load 
a l l  times. The t h i r d  f a i l u r e  mode 

lnd icates a lack o f  system secur i ty .  so a secure system w ? l I  
su rv ive  a c e r t a i n  level  o f  disturbance wi thout  loss o f  load. 

The costs  of  Increasing t h e  re1 i a b i l i t y  of a system r e s u l t  from 
t h e  add i t iona l  equipment necessary and t h e  cost  o f  maintaining 

2. The National E l e c t r i c  R e l i a b i l i t y  Study: F ina l  Report, U.S. 
Department o f  Energy, DOE/EP-0004, Apr i I 198 I . 
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addi t ional  generating  reserve^.^ However, addi t ional  costs  may 
a lso r e s u l t  i f  r e l i a b i l i - t y  i s  t o o  low. A large manufacturing 
operation, f o r  example, can incur considerable f i n a n c i a l  losses 
dur ing a shutdown caused by e l e c t r i c  power outage. The e l e c t r i c  
u t i 1  ity could conceivably be required t o  share these losses i f  
the  leve l  o f  r e l i a b i l i f y  provlded i s  below t h a t  which was 
p r m  i sed o r  reasanab i y expected. 

2.2,2 Economic Power System Operation 

A f t e r  assessing t h e  necessary level o f  re1 i ab i  I i t y  f o r  a system, 
t h e  major o b j e c t i v e  of system operat lon i s  t o  provide t h a t  leve l  
of re1 i a b i l  Ity i n  the  most economical way. The concepts o f  
optimal generation u n i t  commi tment and optimal econcmic dispatch 
are used t o  achieve t h l s  ob ject ive.  Optimal u n i t  cmmltment 
ca lcu lat ions,  o f ten  done on a weekly bas!s, provide an hourly 
schedule o f  t h e  combination o f  generating u n i t s  t h a t  w i l  I serve 
the  forecasP load and reserve requirements for the  lowest cos t  
(based on generator e f f i c i e n c i e s ,  fuel  costs, etc.1. Optimal 
economlc dispatch, computed every few minutes, determines t h e  
optimal loading (power output leve l )  o f  each o f  t h e  committed 
generators. The o b j e c t i v e  o f  economic dispatch i s  t o  minimlze 
operat ing costs by equal iz ing t h e  ind iv idual  incremental costs 
o f  each operat ing generator. Economic dispatch i s  t h e  " f i n e  
tuning" o f  operational costs, based on f l u c t u a t i o n s  i n  the  
system load, incremental generation costs, and power losses 
w i t h i n  t h e  system. 

2.2.3 Power System Simulations 

In order t o  p r e d i c t  a system's performance under spec i f ied  
condit ions, computer models t h a t  s imulate operat ion o f  t h e  
system are used. These simulat ions can be t h e  basic t o o l s  i n  

3 .  Generating reserves r e f e r s  t o  generating capacity i n  excess 
o f  t h a t  amount needed t o  serve the  systems loads. I n s t a l l e d  
reserves i s  t h e  t o t a l  amount o f  excess capacity t h a t  e x i s t s  on 
the system, and spinning reserve i s  t h a t  amount which can be 
broughl- i n t o  service qu ick ly  when addi t ional  power i s  needed. 
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t h e  evaluat ion o f  proposed wheeling operations. Two types o f  
s imulat ion programs are commonly used: load f low and s t a b i l i t y .  
The output  o f  a load flow program describes t h e  condi t ions on a 
system a t  one p o i n t  i n  time, whi le  a s t a b i l i t y  program provides 
d e t a i l s  o f  a system's operat ion over a c e r t a i n  per iod of time. 
Both can be important i n  a wheeling analysis.  

2.2.3.1 Load Flow Studies 

Load f low r e f e r s  t o  t h e  f low o f  power on a system from generator 
to load (see Appendix, Section 8 f o r  discussion of t h e  concept 
o f  power f low) .  The d i s t r i b u t i o n  o f  load f low among var lous 
paths Is dependent on t h e  conf igurat ions and con-brol of loads, 
generation, and t h e  del ivery system, I f  t h e  c o n t r o l s  o r  
conf igurat ions are al tered, load f low w i t  I be red is t r ibu ted .  
The primary o b j e c t i v e  o f  a load f low study i s  t o  determine what 
t h e  conditions are on t h e  var ious del ivery paths between 
generators and loads fo r  a spec i f ied  s e t  o f  system condi t ions.  

Several types o f  load f low programs are avai lable, d i f f e r i n g  i n  
t h e  amount o f  d e t a i l  provided i n  t h e  so lut ion.  The simplest  o f  
these i s  c a l l e d  a dc load flow, because wh i le  it i s  used to 
analyze an ac system, it considers only rea l  power flow, 
ignor ing the  e f f e c t s  of r e a c t i v e  power (see Appendix). Another 
type, c a l l e d  t h e  s i n g l e  phase ac load f low program, analyzes 
r e a l  and r e a c t i v e  power f lows f o r  a s i n g l e  phase system, o r  f o r  
one phase o f  a th ree  phase system. I f  t h e  th ree  phase system i s  
then assumed t o  be balanced ( loadlng i s  equal on a l l  three 
phases), t h e  s i n g l e  phase can represent a l  1 th ree  phases. The 
most de ta i led  load flow program i s  the  th ree  phase load flow, i n  
which each phase i s  separately represented and analyzed f o r  rea l  
and r e a c t i v e  flows. 

The output o f  a load f low program provides a l i s t  o f  system 
condi t ions inc lud ing voltages, phase angles, generation loadyng, 
load levels, cur ren t  flows, and power f lows a t  d i  f f e r e n t  po in ts  
throughout t h e  system a t  a s p e c i f l c  i n s t a n t  i n  time. Other 
informat ion provided may Include l i n e  loadings, vol tage drops, 
power losses, l i n e  compensation, con t ro l  set t ings,  and l i n e  
charg i ng currents. 
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A load f low study i s  done by running a load f low program a 
number o f  t imes using vary1ng system condi t ions.  Most load f low 
programs have prov is ions f o r  s imulat ing the  f o l  lowing changes t o  
the  system being studied: 

- Add o r  remove l i n e s  and transformers frm service. 

- Vary load or generat ion a t  any p o i n t  on the  system. (Th is  
al lows s imulat ion o f  power imports o r  exports a t  system 
interconnect ion points . )  

- A l t e r  condudor  o r  t ransformer charac ter is t i cs .  

- Add or remove capaci tors.  

- Change rea l  or reac t i ve  power f low cons t ra ln ts  between 
systems 

The use o f  load f low stud ies t o  analyze s p e c i f i c  wheeling 
arrangements i s  discussed i n  Section 6 o f  t h i s  chapter. 

2.2.3.2 Stabi I ity Studies 

While load f low programs provide informat ion about a power 
system a t  one instant,  stab1 I ity programs simulate system 
operat ions over a per iod o f  time, and are used t o  evaluate a 

system's s tab i  I i t y 4  f o l  lowing a disturbance. The disturbance 

4. When t h e  operat ion o f  a system i s  d is turbed i n  sane way? 
e i t h e r  by normal random load va r ia t i ons  o r  by a major 
disturbance such as a l i g h t n i n g  s t r i k e  o r  t he  forced outage o f  a 
generator, the system vol tage phase angles undergo a t r a n s i e n t  
response i n  which they o s c i l l a t e  about t h e i r  steady-state 
values. I f  these o s c i l  l a t i ons  fade away and the system s e t t l e s  
back t o  a new steady operat ing cond i t i on  w i th  frequency s t i  I I a t  
60H., the  system i s  stable. I f  the  o s c i l l a t i o n s  do no t  fade 
away but  instead increase i n  magnitude, the  system i s  unstable. 
The i n s t a b i l i t y  w i l l  cause loss o f  synchronism w i t h i n  the  
system. Pro tec t ive  equipment on the  system w i  I I e l e c t r i c a l  l y  
i s o l a t e  motors and generators from the  system. I f  the problem 
i s  no t  corrected qu ick ly .  complete loss of serv ice t o  customers 
can r e s u l t .  See Ref. 8, Ch. 14; Ref. 9, Ch. 12. 
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may be normal random load var ia t ions,  planned system cont ro l  
actions, o r  a more major unplanned disturbance, such as a 
l i g h t n i n g  s t r i k e ,  a shor t -c i rcu i ted  l ine,  o r  a forced generator 
outage. One type of s t a b i l  i t y  program, t h e  t r a n s i e n t  s tab i  1 ity 
program, Is used I n  t h e  analys is  o f  major disturbances. A few 
seconds of operation, usual ly  up t o  ten, fo l low!ng t h e  
disturbance i s  simulated. Dynamic stab! I Ity programsb i n  
contrast ,  s lmulate a longer t ime period, up t o  several minutes 
and are used t o  evaluate smal I o r  loca l  i r e d  disturbances which 
can slowly propagate through a large area. Both types of  
stability programs provide informat ion on voltages, phase 
anglesb and system frequency, t h e  lmportant varlablies i n  a 
stab! 1 I t y  anafysis. These q u a n f l t f e s  wl II I i nd ica te  any 
unacceptable changes I n  vol tage or  system frequency, o r  a loss 
of synchron I z a t i o n  among system components. 

The use of s t a b i l i t y  s tud ies I n  wheel Ing analyses i s  discussed 
fn  Section 6. 

2.2.3.3 Use o f  Simulat ion Studies 

Many o f  t h e  day-teday operat ional  decis ions of a u t i l i t y  are 
made based on past experience of t h e  u t i l i t y  i n  operat ing I t s  
system. I t  i s  when a new s i t u a t i o n  occurs t h a t  load f low and 
stab! I i-ty programs are needed. New s i t u a t i o n s  could include: 

- Addit ional  loads t o  be served 

- New generation capacity 

- New transrnlssion o r  d i s t r i b u t i o n  l i n e s  

- Addi t ional  loading on e x i s t i n g  l i n e s  

- Loss o f  f a c l l i t i e s  

- Wheel ing. 

The process by which new s i t u a t i o n s  are  analyzed i s  an i t e r a t i v e  
process. A forecast  of system loads and needed reserves for t h e  
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new s i t u a t i o n  is made, and from t h a t  forecast  a u n i t  ccinmltment 
schedule is derived. Using optimal economic dispatch c r i t e r i a ,  
a po ten t i a l  system conf igura t ion  i s  then determined. Thls  
conf igura t ion  i s  tes ted  uslng the  analys is  programs. Load f low 
r e s u l t s  i nd i ca te  whether vol tages and power f lows remain w i t h i n  
s p e c i f i c  I imj ts,  and s tab i  1 i t y  programs ind i ca te  whether or no t  
the system w i B  I remain s tab le  under normal conditions and dur ing 
c e r t a l n  spec l f ied  cont ingencies ( loss  of  generation, fau l ted  
I ines, etc.) .  I f  any of the  c r i t e r l a  are no t  met, then an 
a l t e r n a t i v e  conf lgura t ion  i s  determined, and t h e  analys is  
process i s  repeated. Operating experience and engineering 
judgment w e  major pa r t s  o f  t he  process. I t  may be c lea r  t o  the  
system operators t h a t  c e r t a i n  changes t o  the system w i l  I impact 
it i n  c e r t a i n  nays, thus reducing t h e  number of t imes t h e  
analys is  programs must be run. However, the  only  way t o  
accurately quant i fy  the  e f f e c t s  are e i t h e r  t o  actual l y  make the  
changes and c lose ly  moniPsr the  sysPem, o r  t o  use the  s imulat ion 
programs. When Phe impacts t o  the  system m a y  be major, 
s i rnulat ion Is a much sa fer  approach. 

2.2.4 The Power Del ivery System 

2.2.4.1 Functions o f  the  Power Del ivery  System 

Since a wheeling operat ion w l l  I a 
system of the  wheeling u t i l i t i e s ,  
funct ions o f  t h i s  system w i l  1 be he 
effecd-s o f  wheeling. The primary 
de l i very  system i s  simple: 

ways a f f e c t  t he  del ivery 
an understanding of the  
p f u l  I n  understanding the  
purpose of t he  e l e c t r i c  

1. The purpose o f  t h e  e l e c t r i c  power de l i very  system i s  t o  
e l e c t r i c a l  l y  connect generators t o  loads. Beyond t h i s  
primary purpose, an e l e c t r i c  power l l n e  may serve two 
o ther  funct lons:  

2 .  To improve system econmics, and, 

3. To increase system r e l i a b i l i t y .  
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A I  I funct ions and b e n e f i t s  o f  a glven 1 ine w l l  I fa1 1 i n t o  one o r  
more o f  these th ree  categories. 

The e l e c t r i c  power de l i very  system i s  o f t e n  conceptual ly d iv ided 
i n t o  three subsystems: transmission, subtransmiss!on, and 
d i s t r i b u t i o n .  Transmission usual l y  r e f e r s  t o  those I ines used 
t o  t r a n s f e r  bu lk  power ( those l i n e s  interconnect ing generators 
or large systems, f o r  example). D i s t r i b u t l o n  I ines are commonly 
one vol tage level  above the  u t i l i z a t i o n  voltage; f o r  example, 
one step above 240 V f o r  r e s i d e n t i a l  d i s t r i b u t i o n .  
Subtransmlssion, then, Is everything between transmission and 
d i s t r i b u t i o n .  

For t h e  purpose o f  t h i s  report ,  a c l a s s l f i c a t i o n  based only on 
t h e  funct ions a l l n e  serves, and no t  i t s  vo l tage level, w i l l  be 
used. Some o f  these funct ions can apply t o  more than one of t h e  
three usual subsystems. 

The c l a s s i f i c a t i o n  system t o  be used w i l l  def ine t h e  funct ions 
o f  a l i n e  and the  benef i t s  (economic o r  r e l i a b i l i t y )  which may 
r e s u l t  from each function. I t  i s  important t o  remember t h a t  
every e l e c t r i c  power l i n e  d i r e c t l y  o r  i n d i r e c t l y  has the  basic 
func t lon  of connecting generators t o  loads. This func t ion  can 
be subdivlded i n t o  one o r  more o f  t h e  fo l low ing  funct ions f o r  a 
s p e c i f i c  l ine :  

1 .  

2. 

3.  

4. 

Connect a generator t o  the  main power gr id ;  

Interconnect separate power systems; 

D i s t r i b u t e  among and d e l i v e r  power t o  custcmers; and, 

General system in tegra t ion  - I ines which provide an 
in te r face  between t h e  above three funct ions (e.g. connect 
generator l i n e s  wi th  d i s t r i b u t i o n  l ines,  connect two 
generators, etc.).  

A I ine w i l  I o f t e n  perform several o f  these functions. Consider, 
f o r  example, a high vo l tage transmission l i n e  t h a t  connects a 
remotely located generator t o  t h e  main power gr id.  The l i n e ' s  
right-of-way takes It past  a large i n d u s t r i a l  p lant ,  and the  
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p lan t ' s  power system i s  fed d i r e c t l y  from the  h igh vo l tage 
l ine.  This l ine ,  then has two funct ions:  

1 .  Connect a generator t o  the  main power g r i d .  

2. D i s t r i b u t e  among and d e l i v e r  power t o  customers. 

This Is no t  the  usual concept of d i sPr ibu t i sn  l i n e  - they are 
usual l y  low vol tage 1 ines--but funct ional  ly, t he  1 ine i s  
d i s t r i b u t i n g  and de l i ve r ing  power. 

The funct ions of a l i n e  may change over time. Consider again a 
l i n e  connecting a generator t o  t h e  maln g r id .  Suppose now t h a t  
another u t i l i t y  purchases p a r t  o f  t h a t  generator 's capacity and 
const ructs  a l i n e  t o  It. This l i n e  and the  e x i s t i n g  l i n e  now 
have a second funct ion:  in terconnect ion o f  separate systems. 

A l i n e  performlng one o f  the de l l very  funct ions can provide 
c e r t a i n  benef i t s  to t he  power system. These benefits, aut1 ined 
belowI w i l l  a f f e c t  e i t h e r  system economics o r  r e l i a b i l i t y .  

Function: Connect generator t o  main power g r id .  
Poss i b I e benef i t s  : 
ECORCXI i c: 

o Allow generator t o  d isp lace other  h igher  cost  generation. 

o Rel ieve loading on heavi ly  loaded l ines,  reducing losses i n  those 
1 ines. 

o Reduce the distance power must t rave l  from generator t o  loads, thus 
reducing l i n e  losses. 

Re1 i a b i  I i t y :  

o Rel ieve loading on heavi ly  loaded l i n e s  t o  provide a greater  
s t a b i l i t y  margfn. 

o Reduce distance power must t rave l  from generator t o  load, thus 
lessening p o s s i b i l i t y  o f  loss of serv ice  due t o  equipment 
f a i  I ure. 

o Provide a paral le1 o r  a l t e rna te  path f o r  power t o  flow, SO i f  one 
path f a i l s ,  the  o ther  w i l l  s t i l l  t r anspor t  t he  power. 

o Improve the  generator 's s t a b i l i t y .  
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o Increase system reserves. 

Function: System Interconnection. 
Possible benef i ts :  
Econun i c : 

o Economic energy exchanges. 

o Reserve sharlng. 

o D i vers I ty exchanges. 

o Economies of scale i n  generation construct ion.  

o Reduce losses on other  interconnections, 

o Central economic dlspatch. 

o Coordinated maintenance outages. 

o Improved u t i l l z a t i o n  o f  ava i lab le  p l a n t  s i tes .  

Re1 l a b i  I liy: 

o Reserve sharing. 

o Emergency power exchanges. 

o Provide a p a r a l l e l  o r  a l t e r n a t e  path for power flow. 

o Reduce loadings on other  interconnect lons t o  provide a greater  
s t a b i l i t y  margin. 

o Shared e f f e c t s  o f  power shortages ( load shedding, vol tage 
reduct ion).  

o Coordinated malntenance outages. 

Function: D i s t r i b u t e  and d e l i v e r  power t o  customers. 
Possible benef i ts:  
Econm i c : 

o Reduce losses on other  l ines. 

o Allow access t o  cogeneration o r  o ther  d i s t r i b u t e d  generating 
sources. 

o Provfde paral le1 or a l t e r n a t e  power flow path. 
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o Reduce loadings on other lines to provide greater stability 
marg i n. 

Function: General system integration. 
Possible benefits: System integratlon may provide or enhance 
any of the benefits derived from the other functions. 
addition, system integratlon may provide the followlng: 
Econm i e: 

In 

o Reduce losses on other system integration lines. 

o Reduce the distance power must travel, thus reducing line losses. 

Re1 iabi I Ity: 

o Reduce loadings on other lines to provide a greater stability 

marg i n. 

o Reduce the distance power must travel. 

o Provide a parallel or alternate path for power flow. 

The benefits outlined above usually increase as new facilities 
are added to a utility's delivery system. However, there can 
also be certain problems caused by expanding the power del ivery 
sy s P m  : 

- Disturbances on one system are more likely to be 
transferred to another over strengthened interconnection 
I ines. 

- Complexity of the overal I system increases and control 
becomes more difficult as new lines are added. 

While the benefits of increased electrical strength of 
connections usually outweigh the disadvantages, it is still 
important to consider these possible negative effects. 

A wheeling operation can affect power lines serving any of the 
functions described. Which lines within a system will be 
affected i s  dependent on the proposed wheeling arrangement and 
the configuration of the systems involved. Far example, a 
wheeling operation which causes system dispatch to be altered 
will affect lines serving the generator connection function, and 
low voltage distribution lines may be affected in the case of 
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power being wheeled t o  a small power d l s t r i b u t o r .  The only way 
t o  accurately p r e d i d  which par ts  o f  a system w i l l  be af fected 
by a wheeling operation, and to what extent, Is through system 
s imulat ion studies. 

The purpose o f  const ruct ing any p a r t  o f  an e l e c t r i c  power 
del ivery  system i s  t o  achieve t o  s m e  degree one o r  more of t h e  
funct ions and benef i t s  described. These, then, are the  
considerat ions o f  del ivery system plannlng. 

2.2.4.2 Del ivery System PI anning 

U t i  I i t y  del ivery system planning consis ts  o f  two major 
ob ject ives : 

1 .  Determining whfch funct ions and b e n e f i t s  are desired from 
a p a r t i c u l a r  project ,  and 

2. Deslgnfng t h e  optlmum system t o  accmpl  Ish these 
object ives.  Planning i s  an i t e r a t i v e  process i n  whfch 
var ious means of achieving desired r e s u l t s  are compared, 
and technica l  and econcinic considerat ions are balanced. 

2.2.4.3 Types o f  Del ivery  Systems 

Several types of power del ivery systems are present ly i n  use. 
The most c m m n  of these f o r  any funct lon i s  the  overhead ac 

I ine. The vol tage level  o f  an ac I ine i s  p a r t i a l  ly dependent on 
t h e  func t ion  being served. The funct ions o f  generator 
connection and system interconnect ion are  usual l y  served i n  t h e  
range of  100,000 t o  765,000 v o l t s  (100 t o  765 kV1. Hlgh 
vol tages are used because f o r  a given power flow, t h e  power 
losses due t o  t h e  impedance o f  a transmission l i n e  decrease 
r a p i d l y  as t h e  t ransmlssion vol tage increases. Higher vol tage 
l i n e s  a lso  more e f f i c i e n t l y  u t i l i z e  t h e  land on which they are 
located. D i s t r i b u t i o n  and del ivery  service t o  custaners i s  
usual ly  below 30 kV, although h igh vol tage de l i very  t o  large 
i n d u s t r i a l  customers i s  not unusual. The system in tegra t ion  
func t ion  u t i 1  lzes a wide range o f  vo l tage levels, b u t  most I fnes 
i n  t h e  30-120 kV range have system i n t e g r a t i o n  as one function. 
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The vol tages given here a re  common f o r  t he  var lous functions, 
bu t  vol tage does n o t  determine function. Any of the  funct ions 
may be served a t  any voltage. 

Underground power l i n e s  a re  smet imes used when overhead l i n e s  
are n o t  f eas fb le  o r  desirable. underground l i n e s  usual ly serve 
the  disPrlbuPion or i n teg ra f i on  functions, and a re  p r i m a r i l y  
used I n  two appl icat fons: 

1. I n  a congested urban area where space f o r  overhead I ines 
i s  l im i ted ,  and, 

2. I n  a r e s i d e n t i a l  area. f o r  e s t h e t i c  reasons. 

The cos t  of an underground I ine  i s  higher than t h a t  o f  a 
comparable overhead l ine,  and malntenance o f  t h e  underground 
l i n e  i s  more d i f f l c u l t .  A t  h igher  voltages, problems w i t h  
excessive charging current.  poor heat d i s s % p a t i o n  and increased 
losses add f u r t h e r  t o  the  cost of underground 1 ines. However, 
these problems can be overcome through the  use of advanced 
Insu la t i on  and forced cool ing. 

Another a l t e r n a t i v e  I n  e l e c t r i c  power de l i very  i s  high vol tage 
d i r e c t  cu r ren t  (HVDCI transmission. Presently, HVDC i s  l i m i t e d  
t o  two-terminal po in t - to -po in t  transmission, bu t  work i s  being 
done t o  develop dc network systems. I n  c e r t a i n  appl icat ions,  
HVDC has advantages over ac, including: 

- L ine  losses a re  lower because the re  I s  no r e a c t i v e  power 
flow. This al lows more e f f i c i e n t  use o f  f a c i l i t i e s  and 
land. 

- Power flow i s  completely con t ro l l ab le .  

- Can a l  low more e f f i c i e n t  use o f  a para1 le1 ac I ine. 

- Can improve s t a b i l  ily of ac systems. 

- Allows ac systems t o  be connected without being 
synchronized. 
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- Most two-l ine HVDC systems can operate at half-power using 
only one line. 

The equipment required at the terminations of a dc transmission 
line is more expensive than for a comparable ac line. This 
extra cost must be justified by the benef Its of dc. The costs 
of the solid state components used in HVDC systems Is decreasing 
and the performance of these systems Is improving, so 
application of HVDC transmission should continue to increase. 

Other methods of power del ivery such as superconductlng I Ines or  
six-phase transmission are being considered, but only for 
speclallzed applications. These methods will probably not see 
significant use in the near future. 

Regardless of what type of power delivery system is used, tbe 
techniques of analyzing the effects of any operatron, including 
wheeling, are the same for a1 I systems. When a new type of 
delivery is brought into use by a utility, models of the system 
must be available for use in load flow and stability studies. 
These studies are then used in the usual way to assess the 
effects of the wheel ing operation. 

2.2.4.4 Del ivery System Components 

The power delivery system consists of a wide arrq of 
components. These components and the purpose of each wi I I now 
be discussed fn the context of how they are affected by a 
wheeling transaction. For the purpose of this chapter, if a 
component is said to be affected by a wheel Ing aperatlon, it 
means the operation alters the power f I ow through that component 
f r m  what it would be without wheeling. The effects of wheeling 
are then the effects of the altered power flow. Determlning 
whether or not each component is affected by a certaln wheel ing 
operation is discussed in Section 6 of this chapter. 

Increased or decreased power flow through a system component 
wil I result in a decrease or  increase, respectlvely, In the 
useful I I fe of that component. Whi le it is possible to estimate 
this "loss of life" of a component under specified conditions, 
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the techniques o f  doing so are extremely complex. Because a 
wheel ing t ransact ion should r a r e l y  cause overloading o f  
components, t h e  loss o f  l i f e  due t o  wheeling should be minimal. 
Also, power system components are usual ly not  used f o r  t h e i r  
f u l l  useful  I l f e ,  bu t  instead are replaced due t o  obsolescence 
or because the  system has grown beyond t h e  component's 
capac S 9 .  

Co nd u c t  o r  s The most bastc and commonly recognized 
components o f  an e l e c t r i c  power system are 
overhead e l e c t r i c a l  cables and t h e r r  support ing 
structures.  There i s  one energ ized conductor 
f o r  each e l e c t r i c a l  ac phase ( t h r e e  phase 
conductors i n  a three-phase system). Phase 
conductors usual ly  have a l  um!num strands f o r  
e l e c t r i c a l  conduction and s tee l  strands f o r  
added physical strength. Power conductors a re  
characterlned by e l e c t r i c a l  proper t ies o f  ser ies  
impedance and shunt admittance. A high vol tage 
transmlssfon I !ne w i l  I usual l y  have s tee l  s h i e l d  
wires, connected t o  ground a t  each tower, f a r  
l i g h t n i n g  protect ion.  The preceding discussion 
o f  loss o f  I i f e  e f f e c t s  appl ies t o  conductors. 

Insu la t ion  Insu la t ion  i s  a fundamental concept o f  power 
system technology. The purpose of i n s u l a t i o n  i s  
t o  e l e c t r i c a l  l y  i s o l a t e  t h e  current-carry ing 
components o f  t h e  system from each other  and 
from the  system ground. Glass o r  glazed 
porce la in  insu la to rs  are used t o  hang conductors 
from transmission towers. A i r ,  Oi ls, gases, and 
vacuums prov i de i nsu 1 a t i  on f o r  other 
components. Insu la t ion  i s  coordinated wi th  
other  system pro tec t ion  equipment Po provide 
adequate pro tec t ion  against  volPage surges 
caused by l i g h t n i n g  and l i n e  switching. The use 
o f  l i g h t n i n g  arrestors,  devices which 
automat ical ly d i v e r t  l i g h t n i n g  o r  switching 
surges t o  ground, can reduce the  leve l  of  
i n s u l a t i o n  needed on a system. Power system 
i n s u l a t i o n  i s  a f fec ted  much more by 
environmental and other  external  condi t ions 
(weather, a i r  po l lu t ion ,  vandalism, etc.) than 
by power f lows through t h e  components which the  
insu la t lon  protects, so t h e  e f f e c t s  o f  a 
wheel ing operat ton on i n s u l a t i o n  w l 1  I be 
minimal. 

Transformers Transformers f o r  ac cur ren t  are used t o  obta in  
the  h igh voltages o f  bu lk  power transmission and 
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then t o  reduce t h e  vol tage back t o  
subtransmission and d i s t r f b u t i o n  levels. They 
are necessary because power cannot be generated 
or  used by t h e  customers a t  transmission 
vol tages due t o  i n s u l a t i o n  and safety problems. 
Transformers are character i r e d  by the  magnitude 
o f  t h e  vol tage change across t h e  transformer, 
and by t h e  power losses i n  t h e  t ransformer 's 
core and wlndings. While many transformers are 
used simply t o  step vo l tage up or  down, there  
are special i red  transformers ava i lab le  which 
al low t h e  magnitude of  t h e  vol tage o r  t h e  phase 
angle t o  be var ied dur ing operation. These are 
used t o  regu la te  the  f low o f  r e a l  and r e a c t i v e  
power and t o  maintain proper vol tage leve ls  
throughout the  system. The power output  o f  a 
transformer Is equal t o  t h e  power lnput  minus 
the  losses i n  t h e  transformer. Transformers o f  
t h i s  type w i l  I n o t  operate i n  a d i r e c t  cur ren t  
system. The loss o f  I i f e  dlscussion a lso  
appl ies t o  transformers. 

C i  r c u  i t Breakers 
A c i r c u i t  breaker i s  a mechanical switch 
designed t o  i n t e r r u p t  t h e  f low o f  cur ren t  I n  a 
power system c i r c u I t .  When t h e  e l e c t r i c a l  
contacts I n  the breaker are separated, t h e  arc 
whsch occurs i s  ext inguished by a b l a s t  of 
compressed a i r  or by opening t h e  contacts i n  an 
i n s u l a t i n g  medium o f  o i l ,  ga5, or vacuum. 

Rei ays The decis ion o f  when a breaker should open o r  
c lose a c i r c u i t  under t r a n s i e n t  o r  emergency 
condi t ions I s  made by a relay,  a device which 
detects undesirable condi t ions and, when 
appropriate, i n s t r u c t s  a breaker t o  open the  
c i r c u i t .  A re lay may a lso  be manual Iy  o r  
r m o t e l y  operated by u t i l i t y  personnel t o  open 
o r  c lose a breaker as p a r t  o f  normal 
operations. Relays and breakers are used i n  al I 
funct ions o f  an e l e c t r i c  power system, frcm high 
vo l tage transmission t o  low vol tage 
d i s t r i b u t i o n .  Breakers. and re1 ays must be 
extremely f a s t  and r e l i a b l e .  They may remain 
unused f o r  long periods, but  must operate 
wi thout  f a  i I when needed. Wheel i ng w i I I have 
I i t t l e  impact on breakers and re1 ays, because 
the  I i f e  of these components depends more on how 
o f t e n  they are operated than on t h e  power 
f 1 OWS. 

-2.19- 



Capacitors The induct ive and capac i t i ve  c h a r a c t e r i s t i c s  o f  
an ac power system cause several undesirable 
ef fects.  The most ser ious o f  these i s  t h e  
loading of t h e  system wi th  reac t ive  power. 
Since r e a c t i v e  power performs no useful  work, 
and since power lOSse5 through a I ine increase 
I n  propor t lon t o  the  square o f  t h e  increase i n  
both rea l  and r e a c t i v e  power, it i s  des i rab le t o  
t ranspor t  as l i t t l e  r e a c t i v e  power as possible.  
Reactive power f lows can be reduced through the  
use o f  shunt capac i t i ve  elements (capaci tors  
connected between t h e  power I ine and ground) 

located a t  the  proper p o i n t s  i n  a system5 By 
reducing t h e  amount of reac t ive  power 
t ransported by a l ine,  losses i n  the l i n e  are 
reduced, and the  a b i l i t y  of t h e  l i n e  t o  carry 
r e a l  power i s  increased. Shunt capaci tors are 
also used f o r  vol tage regu la t ion  and are 
sometimes switched on and o f f  t h e  system as 
condi t ions change. As t h e  amount o f  power 
c a r r i e d  by an 8V I ine Increases, it may be 
necessary t o  add more capaci tors  t o  t h a t  I ine, 
r e s u l t i n g  i n  an addi t ional  cost  f o r  wheeling. 
This  i s  discussed i n  more d e t a l l  i n  SecPion 5.1.  

Substations A power system substat ion i s  an instali l a t i o n  
where power I ines in tersect ,  vol tage is 
transformed, and system pro tec t ion  and 
compensation are performed. Transformers , 
breakers, re lays,  and other  equipment may a l  I be 
contained I n  a substat ion. Varlous substat ions 
serve the  d i f f e r e n t  funct ions of t h e  del ivery 
system. Voltage i s  increased from generat ion t o  
PransmissIon leve ls  a t  a generation substat ion. 
Voltage reduct ions and l i n e  interconnect ions are 
c a r r l e d  o u t  a t  transmission and subtransmission 
substat ions. The d i s t r i b u t l o n  system i s  fed a t  
a d i s t r i b u t i o n  substat ion. 

5. Most loads on a power system have induct ive charac ter is t i cs ,  
and hence are c a l l e d  induct ive loads. An inducPive load i s  said 
t o  consume reac t ive  power, whi le  a capac i t i ve  load I s  said t o  
generate r e a c t i v e  power. Thus by p lac ing  capacWors throughout 
?he system t o  generate r e a c t i v e  power for  the induct ive loads, 
the  r e a c t i v e  loading i s  removed f rom t h e  transmission l i n e s  and 
generators? increasing t h e i r  capac i t ies  t o  t ransmi t  and generate 
r e a l  (use fu l )  power. See Ref. 8, pp. 20, 224-226. 
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2.2.4.5 Del ivery  System Control f o r  Wheellng 

A wheeling operat ion may  r e q u i r e  cont ro l  act ions by any o f  t h e  
u f i l i t l e s  involved. The basfc f a c t  on which cont ro l  o f  an ac 
system i s  based is t h a t  power w i l l  always f low from an area of 
excess power t o  an area where power i s  needed, and w i  I I d i v l d e  
among t h e  var ious paths according t o  t h e  availability and 
a c c e s s i b i l i t y  o f  each path. Thus t o  cont ro l  t h e  power flow, the  
system operators vary t h e  conf fgura t ion  o f  generation, loads, 
and del ivery,  at tempt ing t o  make the  desired paths t h e  most 
a v a l l a b l e  and accessible. This i s  done by switch!ng l ines,  
ad jus t ing  generation r e a l  and r e a c t i v e  power levels, swltching 
capacitors, varying transformer set t ings,  and through var ious 
other  cont ro l  technlques. 

Power f lows are contro l  led w i th  respect t o  contro l  areas. A 
con t ro l  area i s  a p a r t  of a power system which i s  c o n t r o l l e d  
from a s i n g l e  loca t ion  or by a s i n g l e  e n t i t y  as a s i n g l e  
system. Control area boundaries o f ten  co inc ide wi th  boundaries 
o f  lnd lv idua l  u t i l i t y  serv ice areas, only p a r t  of one u t i l i t y ,  
o r  a l l  o r  p a r t  o f  several u t i l i t i e s .  

To begin a wheeling operation, t h e  u t i l i t y  t h a t  i s  generating 
and s e l l i n g  the  power increases generation a t  a s p e c i f i c  r a t e  
dur ing a given t ime period, and t h e  u t i l i t y  t h a t  i s  buying t h e  
power reduces i t s  generation or other  power imports a t  t h e  same 
rate.  The power then begins t o  f low from sel let- t o  buyer 
“through1’ the  wheeling system. The wheeling system makes t h e  
necessary changes t o  I t s  system, attempting t o  obta in  a 
predetermined optVmal load flow. A t  the  end ob t h e  wheelfng 
period, t h e  process i s  simply reversed. The buyer increases 
generation or other  imports, the  s e l l e r  decreases generation, 
and t h e  wheeling system re tu rns  t o  normal operation. 

A wheeling t r a n s f e r  must be planned f o r  and recognized by t h e  
wheeling system, b u t  there  are no operat ing procedures which are 
unique t o  wheeling. The usual generation ccmmitment and 
dlspatch planning methods are used, wl th  the  wheellng operat ion 
simply being one f a c t o r  i n  the  o v e r a l l  operat ions plann!ng 
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procedure. S imi la r ly ,  the system must be monitored, as always, 
t o  assure t h a t  a l l  vol tages and component loadings a re  w i t h i n  
normal spec i f  led rat ings.  As loadings approach these ra t ings ,  
whether due t o  wheeling o r  o ther  causes, t he  system should be 
monitored c lose ly  t o  insure r e l i a b l e  service.  

I t  fs  important t o  remember t h a t  the  cont ro l  of power f low on an 
ac system i s  no t  exact. Even wl tk  advanced cont ro l  systems it 
can s t i l l  be d l f f l c u l t  t o  contro l ,  o r  even predic t ,  t he  f lows on 
c e r t a i n  l ines.  The use o f  s imulat ion studfes and c lose 
monitor ing o f  the  system are necessary t o o l s  of power system 
con t r s  1 . 
The actual physical operat ions for cont ro l  o f  a dc o r  o ther  
a l t e r n a t i v e  t ransmlsslon system are d i f f e r e n t  from ac system 
Operations, bu t  the  fundamental ob jec t ives  are the  same, While 
p ~ w e r  f lows are more read! ly  con t ro l  led on a dc 1 !ne, If' is ac 
systems t h a f  are connected by the  dc I ine, so t h e  cont ro l  
problems s t i l l  e x i s t .  

2.2.5 Conclusion 

The bas ic  s t r u c t u r e  and operat ion o f  an e l e c t r i c  u t i 1  !ty system 
has been discussed i n  t h i s  section. I t  i s  poss ib le  now, using 
t h i s  information, t o  assess how a wheeling operat ion w i l l  a f f e c t  
a u t l l i t y  system. However, before doing t h i s  it i s  important t o  
develop a de ta i led  def l n i t i o n  of wheel ing I n  order  t o  determine 
i f  a spec i f i ed  operat ion i s  o r  i s  n o t  a wheeling operation. 

2.3 D e f i n i t i o n  o f  Wheel- 

2.3.1 In t roduc t ion  

The d e f i n i t i o n  o f  wheeling used i n  t h i s  r e p o r t  was presented i n  
the  in t roduc t lon  of  Sect ion 1 :  

An operat ion w i l l  be c l a s s i f i e d  as wheeling i f  It 
involves an agreement between two o r  more separate 
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e l e c t r i c  u t i  I i t i e s ,  and power system f a c i  I i t i e s ,  and 
I f  a t  leas t  one o f  t h e  u t i l i t i e s  t rans fers  e l e c t r i c  
power t h a t  was no t  generated by and i s  no t  intended 
for  f i n a l  use by t h a t  u t i l i i y  or an end-use customer 
of t h a t  u t i l i t y .  

The purpose o f  t h i s  sect ion i s  t o  show how t h i s  def In !  t i o n  was 
developed, and t o  f u r t h e r  c l a r i f y  t h e  def i n i t i o n  through 
explanat ions and examples. 

2.3.2 Development o f  D e f i n l t i o n  

The def i n I ti on presented above was deve I oped based an 
informat ion obtained I n  discussions wi th  people fami l  i a r  w i th  
t h e  e l e c t r l c  u t i  I lty industry and wheel ing operatlons. From 
these discussions, a general f e e l i n g  on the  purpose o f  wheeling 
seemed t o  emerge. This purpose can be summarized as fo l lows: 

The purpose o f  a wheeling operat ion i s  t o  t r a n s f e r  
power using f a c i l  i t i e s  owned by a u t i  1 i i y  other than 
the  u t i  I i t y  t h a t  generated t h e  power and the  u t i  I i t y  
t h a t  used t h e  power o r  sel I s  It t o  an end-use 
customer. 

I n  o ther  words, I n  any sa le of e l e c t r i c  power by an e l e c t r l c  
u t i 1  l t y ,  t h e  power i s  generated and then a t  some p o l n t  i s  so ld  
to an end-use customer, t o  another u t i l i t y  f o r  resale, o r  i s  
used by the  u t i l f t y .  One ut!lity m a y  both generate and s e l l  the  
power, o r  one m a y  generate and another sel I It. E i t h e r  way, i f  
any u t i l i t y  besldes the  generating u t i l i t y  and t h e  s e l l i n g  
u t i l i t y  helps t o  t r a n s f e r  the  power, then wheeling i s  
indicated. 

2.3.3 Methods of Power Transfer 

There are a number of  d i f f e r e n t  ways t h a t  a u t l l i t y  can t r a n s f e r  
power and thus become involved i n  a wheeling operation. A l l  of 
these accompl ish t h e  same resu l t ,  which i s  t o  provide a c e r t a i n  
amount of  power a t  a spec i f ied  p o i n t  a f t e r  accepting a s i m i l a r  
amount a t  another point ,  b u t  t h e  r e s u l t  i s  achieved i n  d i f f e r e n t  
ways. (For a discussion of the  concept o f  power flows, see 
Sect ion 8 . 5 )  
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2.3.3.1 IfF I ow-th rough" 

The most comman and s implest  form o f  power -transfer i s  t o  have 
the power simply f low i n t o  the wheel!ng system a t  t he  lmport 
polnt ,  f low d i r e c t l y  through the  system on the  de l i very  l i nes  
t h a t  connect the impost and expor t  po!nts, and f low back ou-t o f  
t he  system a t  the  expor t  po int .  The f lows on t h e  connecting 
I ines are the  only th ings  a f fec ted  on the  wheel ing system. 
While t h i s  s i t u a t i o n  i n  r e a l i t y  never ac tua l l y  occurs, it can 
sometimes be used t o  represent a wheeling t r a n s f e r  i f  the  
t r a n s f e r  i s  small o r  i f  t he  connecting l i n e s  are  strong. 

2.3.3.2 "Displacement1f 

Far t h i s  reporf ,  wheel ing by "displacementqt w l l  I r e f e r  t o  any 
operat ion fn which the  import of wheeling power i n t o  -the 
wheel ing system r e s u l t s  i n  a decrease i n  o ther  power inputs  t o  
the area near the  import po int .  These inputs could be power 
f lows across the  wheel ing system, o ther  imports, o r  generation. 
One example o f  displacement wheeling i s  the  fo l low ing  four  step 
process : 

1 .  Power i s  imported by the  wheel ing system a t  the  import 
po int .  

2. Imported power i s  consumed by end-use customers near the  
i mport po i n t . 

3. An amount of power equal t o  t h a t  imported Is generated by 
the  wheeling u t i l i t y  near the  expor t  po int .  

4.  Power i s  exported by the  wheel ing u t i  I i t y  a t  t he  expor t  
po in t .  

Thus, the  end r e s u l t  o f  wheeling i s  accomplished by 
dlsplacement, j u s t  as i n  the  flow-through method, bu t  i n  an 
e n t i r e l y  d i f f e r e n t  way. 
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2.3.3.3 Combinations o f  Wheel ing Methods 

In r e a l i t y ,  a wheel Tng operat ion w i l  I always be a combinatfon o f  
t h e  above methods. Some operations, however, w i l l  use one 
method enough t o  be c l a s s i f i e d  f o r  p r a c t i c a l  purposes as being 
e n t i r e l y  t h a t  method. Othersy though, w i l  I use enough o f  more 
than one method t o  r e q u i r e  c l a s s i f i c a t i o n  as both. 

2.3.4 Non-Simultaneous Power Transfers 

Another type o f  operat ion t h a t  could be performed by u t i l i t i e s  
Is non-simultaneous power t ransfers .  These are operat ions i n  
which power i s  imported by t h e  wheeling system a t  one t ime and 
Is exported a t  a l a t e r  time. This !ntroduces a new concept, 
energy bankfng. Non-slmultaneous t r a n s f e r s  a re  not  included i n  
t h e  def i n i t l o n  o f  wheeling because e l e c t r i c i t y  cannot be stored 
e a s i l y  and has d l f f e r e n t  c h a r a c t e r i s t i c s  (such as value) a t  
d i f f e r e n t  po in ts  In time. 

2.3.5 Other D e f i n i t i o n s  

Two other d e f i n i t i o n s  o f  wheeling have been provlded I n  t h e  past 
by t h e  U.S. Federal Power Commission (now t h e  Federal Energy 
Regulatory Commission). These d e f i n i t i o n s  were used i n  the  
development o f  the  d e f i n i t i o n  presented i n  t h i s  repor t :  

An e l e c t r i c  operat ion wherein transmission 
f a c f l l t i e s  of one system are u t i 1  ized t o  t ransmi t  
power o f  another system. Wheel ing serv ice may be 
accompl ished by displacement. 6 

This d e f i n i t i o n  was n o t  used i n  t h i s  r e p o r t  because it impl ies 
t h a t  wheeling I s  l l m i t e d  t o  the  transmisston f a c i l i t i e s  o f  a 
system. A wheeling operat ion can a f f e c t  n o t  only transmission. 

6. Glossary of  Important Power and Rate Terms, Abbreviations, 
and U n l t s  o f  Measurement. U.S. Federal Power Cammission, 1965. 
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but  a lso subtransmission, d i s t r i b u t i o n ,  and generat ion 
f a c i  I i t i e s .  

Transportat ion o f  e l e c t r i c i t y  by a u t i l  i t y  over i t s  
I lnes f o r  another u t i l  i t y ,  a lso  includes rece ip ts  
from and del !very t o  another system of 1 i ke amounts 
bul- no t  necessar l ly  t he  same power. 7 

The first p a r t  o f  t h i s  d e f i n i t i o n  could include a conventional 
two-party power sa le  where one u t i l i t y  generates and de l i ve rs  
power t o  another u t i  I i t y .  This Is n o t  general ly  considered t o  
be wheeling, and there fore  t h i s  d e f f n i t i o n  was no t  adopted. 

2.3.6 Iden t i f y i ng  a Wheel ing Operation 

The clef i n l t i o n  o f  wheel ing presented i n  t h i s  r e p o r t  can be used 
t o  determine whether o r  no t  a c e r t a i n  t r a n s f e r  o f  power should 
be !den t i f  ied as wheel Ing. This Judgement should be made based 
on the  two major poinl-s of t he  d e f l n i t i a n :  

1. Two o r  more u t l l i t i e s  are fnvolved 

2. Power i s  handled by a t  l eas t  one u t i l i t y  t h a t  d l d  no t  
generate it and w i l l  no t  use o r  s e l l  it t o  an end-use 
customer. 

I f  the  second p o i n t  i s  t r u e  f o r  a glven t rans fer ,  then t h e  f i r s t  
p o i n t  must a lso be t rue.  Thus, by answering the  fo l low ing  
quest ion regarding a glven power t rans fer ,  a determinat ion o f  
whether o r  n o t  t h a t  t r a n s f e r  should be c a l l e d  a wheeling 
t r a n s f e r  can be made: 

Does any u t i  I i t y  help t o  t r a n s f e r  t he  power besides 
the  u t i  I Ily t h a t  generated it and the u t i  I i t y  t h a t  
w i l l  use or s e l l  it t o  an end-use custcmer? 

Keeping i n  mind t h a t  the  u t i l i t y  t h a t  generates the  power and 
the  u t i l i t y  t h a t  sei I s  it may be the  same u t i l  ity, i f  the  answer 
t o  t h i s  quest ion i s  yes, then the  t rans fe r  i n  quest ion i s  a 
wheeling t rans fer  by the d e f i n i t i o n  presented i n  t h i s  repor t .  

---------- 
7. The 1970 National Power Survey, P a r t  I, U.S. Federal Power 
Commission, December 1971, p. 1-24-8. 
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2.3.7 Examples 

1 

U T l t l N  
SYSTEM 

A 
I 

Several example cases w i l  I now be presented t o  i l l u s t r a t e  the  
use of the  wheellng d e f i n i t i o n  I n  determinlng whether or n o t  a 
power t r a n s f e r  i s  a wheeling t rans fer .  The blocks i n  t h e  
f igures used I n  these examples represent u t i  I I t y  serv i ce  areas, 
and t h e  presence of  sol fd I ines connecting two blocks ind ica tes  
t h a t  those u t i l i t i e s  are e l e c t r i c a l l y  interconnected. 

UTlLlrY UTILITY . 
SYSTEM SYSTEM 

E C - 

2.3.7.1 Three-Party Wheel lng 

F igure  2.3.1 shows a simple three-par ty  wheel ing arrangement. 
U t i 1  i f y  System A wishes t o  s e l l  power t o  System C, buP A i s  n o t  
d l r e c t l y  fnterconnected t o  C. However, A and C a re  connected 
through System B, so the  power i s  wheeled by System B. U t i 1  i t y  
System 6 i s  t h e  wheeling system i n  t h i s  operat ion.  

ORNL-DWG 82-12850 

2.3.7.2 Two-party Wheel i ng 

An example of a wheel Ing operat ion invo lv ing  only  two p a r t i e s  i s  
depicted i n  Fig. 2.3.2. A generator owned by u t i l i t y  B i s  
physical  l y  located i n  u t i 1  i t y  Afs serv ice area, and i s  connected 
t o  System B only  through I lnes owned by A. Therefore, u t i  I i t y  B 
both generates and sel I s  t h e  power f o r  f i n a l  use, bu t  u t i  I i t y  A 
t r ans fe rs  the  power from the  generator t o  u t i 1  l t y  B's  I ines, and 
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thus utility A 1s the wheeling utility. This  can occur with 
jointly-owned generating faci I ities. 

Fig. 2.3.2. Two-party Wheel ing 

2,3.7.3 Wheeling Po a Ut i l1 I -y  w f t h  No Internal Gtaneratlon 

& t i l *  A, shown In Fig. 2.3.3, whlsh owns no generat!on 
faellitles, normally purchases power f r m  utflit?es B and C. 
Utiliiy A now wishes, however, t o  purchase power fran u t i 1  lty 8 ,  

wl th  whfch I t  Is not d i rec t ly  connected. Uttliiy C agrees to 
transfer the power frm 0 t o  A, and thus becmes the wheellng 
utlllty I n  t h l s  transfer .  

BRNL-DWG a2- 12852 

(NO GENERATION) 

Fig. 2.3.3. Wheel Ing to a U f i l  i t y  
wiSh no Internal GeneraPlon 



2.3.7.4 Mu I t i-Party Wheel i ng 

UTILITY 
SYSTEM 

A . 

Fig. 2.3.4 shows a wheeling transfer w i t h  more than one 
wheeling u t i 1  I t y .  A power transfer Is t o  take place between 
systems A a n d  E. Since systems A and E are only connected 
t h r o u g h  systems B, C, and 0, a l l  three of these systems are 
potential wheel ing u t i  I i t ies  i n  this transfer. 

- 
UTlLITY UTILITY J UnLfTY 
SYSTEM SYSTEM SYSTEM 

8 D E 
A 1 i 
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Fig .  2.3.4. Mu1 ti-Party 
Wheel ing 

2.3.7.5 Non-Wheel i ng Power Transfers 

Two-party Transfer Figure 2.3.5 represents a simple two-party 
power transfer, i n  which u t i 1  i t y  A is sei I ing power to u t i l  i t y  
B. U t l l  i t y  A generates the power, and u t l l  i t y  8 sel ls  i t  t o  
end-use custcmers. By the definition of wheeling presented i n  
t h i s  report, t h i s  i s  not a wheeling transfer because there i s  no 
util f t y  involved i n  the transfer besides t h e  one generating the 
power and the one set I fng i t .  
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Fig .  2.3.5. Conventional Two-Pasty 
Transfer 

Cmb ina t  ion Transfers  Final  ly, 
again r e f e r r i n g  t o  Fig. 2.3.6, a power t r a n s f e r  t h a t  cmb ines  
wheel ing w i t h  a canventional power sa le  Is shown. U t i 1  i t y  A fs  
deli Tvering 200 M4 of power Po u t i 1  I t y  8, and u t i 1  I t y  5 is 
passfng 100 MW, which was so ld  by A t o  6, on t o  uti1 i t y  C. Thus 
t h e r e  are  two t ransact ions t a k i n g  place: a 100 MV wheeling 
t rans fer  between A and C, w i t h  B ac t ing  as t h e  wheel ing u t i 1  i t y ,  
and a conventional sa le  o f  IO0 W frm A to 8.  

I Q i m g a K i m  

ORNL-DWG 82-12858 

Fig .  2.3.6. Three-party t r a n s f e r s  

2 .3 .8  Conclusion 

The d e f i n i t i o n  o f  wheeling developed i n  t h i s  sec t ion  and t h e  
discussion i n  Section 2 of t h e  basic s t r u c t u r e  and operat ion of 
a u t i 1  i t y  system can now be used t o  evaluate a speci f  led power 
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transfer operation to determlne whether or not it i s  wheel ing, 
and to determine the possible technical effects of this 
operation on the uti1 ity systems involved. The next section, 
Section 4, wit I discuss what effects could be encountered on a 
system providing wheel ing servlces. The influence of these 
effects on feasibility and costs of the wheeling operation are 
then discussed in Sections 5 and 6, respectively. 

Based on the information in the preceding sections, it Is now 
possible to discuss the posslble technical effects that a 
wheel ing operation wll I have on a uti1 Ity providing wheel ing 
services. These effects fa1 I lnto two categories, altered 
delivery system loadlng and altered generating unit commitment 
or econcmic dispatch. These effects will result In changes in 
overal I production costs for the wheel lng uti I ity. 

2.4.1 Altered Del ivery System Loading 

A major effect that a uti1 ity w i l l  encounter is a change in the 
loading of its power del ivery system. This may affect any of 
the del lvery functions or any part of the del ivery system. Some 
parts of the system may experience increased loading, whi le on 
other parts the loading may be decreased. On the parts where 
loading is increased, there will be an increase in delivery 
system I osses. The costs result i ng f ran these add i tional I osses 
wil 1 be the cost of increased generation or imports to replace 
the power lost. Likewise, if loadlng is decreased by the 
wheel ing operations, the losses in the i ines wil I decrease, 
al lowing a comparable reduction in generation or power imports. 

Both real and reactive power loading can be affected by 
wheel ing. Real power flows wil I be affected because real power 
is transferred across the wheeling system. Reactive power 
loading can also change because of conditions on the wheeling 
system, the generating system, or  the custmer's system. 
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Provis ions may be needed i n  t h e  wheeling agreement for  r e a c t i v e  
power compensation on t h e  wheel ing system. 

Changes I n  losses on t h e  de l i ve ry  system can be estimated 
d i r e c t l y  from load f low s tud ies  because t h i s  i s  one p r i n c i p a l  
ou tpu t  of a load flow program. However, t h e  cos ts  associated 
w i t h  a l t e r e d  system losses w i l  I be determined from changes i n  
economic dispatch, which i s  discussed l a t e r  i n  t h i s  section. 

Another po ten t i a l  impact o f  a l  te red  del ivery  system loading i s  a 
decrease i n the  I i f e  of current-carry i ng components 
(transformers, conductors, generators, etc.).  However, since 
component loadings w i l l  usua l l y  remain w i t h i n  normal r a t i n g s  
during wheeling, t h i s  e f f e c t  w i l l  be smal I and t h e  complex 
ca l cu la t i ons  requ i red  f o r  determining loss of I i f e  a re  probably 
n o t  J u s t i f  led. 

Losses on Phe wheel ing system can be accounted for  i n  Two 
d i f f e r e n t  ways. The f i r s t  i s  f o r  t h e  wheeling system t o  simply 
generate more power t o  make up f o r  t he  increased losses. The 
second i s  for t h e  wheel ing system t o  sub t rac t  t he  power losses 
from t h e  power it receives frm t h e  s e l l i n g  system. The 
wheel ing system thus del i ve rs  less power t o  the  rece iv ing  system 
than it received from the  sel le r .  

2.4.2 A l te red  Generation U n i t  Canmitment or  Econmic Dispatch 

The optimal generatlng u n i t  commitment or economic dispatch o f  
t he  wheel ing system may be a l te red  by sane wheel ing  operations. 
Any t ime power f lows i n  a system are  changed, optimal commitment 
or dispatch may be altered. The changes may e i t h e r  improve or 
degrade operat ing economics of t h e  system. The cost-s o r  
bene f i t s  due t o  these changes a r i s e  from t h e  vary ing  operat lng 
cos ts  between generators ( f u e l  costs and u n i t  e f f i c i e n c y )  and 
a l so  on t h e  I i ne  losses along var ious del ivery  paths. These 
cos ts  can be q u a n t i f i e d  using t h e  wheel ing u t i  I i t y f s  product ion 
cos t ing  methods. 

There a re  several instances in which a wheel ing operat ion w i l  I 
a f f e c t  generation on the  wheeling system: 
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- When power f lows on a system are s u f f  Scient ly a l te red  by 
wheel ing t o  make a new d i s t r i b u t i o n  o f  power f lows 
necessary for economic reasons (Th is  i s  a l t e r e d  economic 
dispatch.) 

- When increased power losses caused by wheeling are 
compensated for by increasing generation on t h e  wheeling 
system. 

- When wheeling causes c e r t a i n  I ines t o  be loaded t o  t h e i r  
l i m i t s ,  making it necessary t o  r e d i s t r i b u t e  t h e  power f lows 
on t h e  wheei ing sysfem. 

- When wheel ing i s  t o  be accompl ished by t h e  displacement, 
discussed i n  Section 3.3.2. 

2.4.3 Changes i n  Production Costs 

I n  t h i s  chapter product ion costs  a re  t h e  v a r i a b l e  operat ion and 
maintenance costs  Incurred by a u t i l i t y  t o  produce a cer ta fn  
amount o f  e l e c t r i c  power. Re la t i ve ly  f i x e d  costs  such as 
depreciat ion and r o u t i n e  s t r u c t u r a l  maintenance are excluded. 
Every u t l l  f t y  has i t s  own techniques f o r  determining product ion 
costs, bu t  the  d i f fe rences  i n  these techniques are in t h e  amount 
of d e t a i l  used. Some use de ta i led  product ion analys is  programs, 
wh i le  o thers compute costs using r e l a t i v e l y  simple formulas. 
The f a c t o r s  a f f e c t i n g  product ion costs  a re  t h e  same f o r  a l  I 
u t i  I i t i e s  - ava i I ab i I 1 t y  of  generating resources, generat ion 
e f f i c iency ,  fuel  costs, and I ine losses. Thus, any change i n  
any of these q u a n t i t i e s  i s  r e f l e c t e d  i n  production cost  
resu l ts .  The costs  of  a speci f  I c  wheel ing operat ion may be 
eval uated by using t h e  wheel ing u t i  I I t y ' s  production cos t  models 
and formulas t o  compare t h e  cos t  of  normal operat ion (w i thout  
wheel ing) w i t h  the  costs dur ing t h e  wheel ing operation. 

2.4.4 Changes i n  Spinning Reserves or  Unloadable Generation 

I n  some instances of wheel ing, it may be necessary t o  increase 
t h e  level of  spinning reserves on t h e  wheeling system t o  account 
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for the potential loss of the power imported for wheel Ing. If 
the wheeling import is unexpectedly lost, the utility to which 
the power is being wheeled wl I I stl I I be present as a load on 
the wheel I ng system. Wh i I e most wheel ing agreements woul d al I ow 
the wheeling uti1 ity Po immediately halt exports to the 
receiving system, the necessary control actions require a finite 
amount of time, and additional spinning reserves may be 
necessary to maintain the wheel ing system's stabil ity during 
that tlme. The cost of any needed additional reserve 1s a 
potential cost of wheel ing. 

The need for additional reserves can be determined using the 
wheeling utility's spinning reserve crlterla. If a single 
contingency criteria is used (spinning reserve i s  available to 
offset the loss of the largest power flow into the system - the 
largest operatlng generator or power import), then addifional 
spinning reserve wit I be needed if the power imported for 
wheel ing becomes the largest single contingency on the sys?em. 
Similarly, for any other reserve criteria, the level of spinning 
reserve wil I need to be increased only if the power imported for 
wheeling affects the formula used for determining reserve. 

In contrast to the need for additional reserves, the amount of 
un oadable generation present on the wheeling operation. 
Un oadable generation Is that amount of generation and imports 
wh ch could be quickly removed from a system wlthout resorting 
to emergency shutdown of a generating unit. If the export of 
wheel ing power is suddenly stopped, there wil I be an excess of 
power entering the wheel ing system, so the unloadable generation 
must be sufficient to compensate for such a loss. Again, the 
level of unloadable generation present on a system wil I need to 
be increased only if the amount of power exported for wheel ing 
affects the formula used for determlning unloadable generation. 
For example, if the wheel ing export beccmes the largest system 
' '1 oad, fr then un 1 oadab I e generation wou I d probab I y have to be 
increased. 
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2.4.5 E f f e c t  on System Stab i I I t y  

The a! te red  loading o f  t he  wheel Ing system may have o ther  
adverse e f fec ts  on the  t r a n s i e n t  or dynamic s t a b i l  i t y  o f  t h e  
system. f f  t h i s  occurs, steps must be taken t o  r e s t o r e  t h e  
system t o  a s tab le  cond i t ion  i f  t h e  wheeling operat ion i s  t o  
take place. Changes should be made t o  generator o r  1 ine 
loadings, and if such changes are no t  s u f f i c i e n t ,  add i t iona l  
f a c i l  i t i e s  w i l  I be requi red f o r  t he  wheel ing operation. The 
quest ion o f  add i t iona l  f a c i l i t i e s  i s  addressed i n  Sect ion 5.1 of  
t h i s  chapter. 

2.4.6 Conclusion 

For a proposed wheel ing operat ion,  the  e f f e c t s  described i n  Phis 
sect ion should be analyzed w i t h  two object ives:  

1 .  To determine i f  the  wheeling operat ion w i l l  a f f e c t  t h e  
wheel ing system t o  a degree t h a t  w i I  I make the  operat ion 
unf eas i b I e. 

2. I f  the  operat ion Is feasible,  t o  determine t h e  costs  
incurred by the  wheel ing u t i 1  i t y  as a r e s u l t  o f  the  
wheel ing operation. 

These analyses are  discussed i n  t h e  next two sect ions of t h i s  
chapter. 

2 5  Feasibll I t y  of a Wheel i w  

The poss lb le  e f f e c t s  o f  a wheel ing operat ion on t h e  wheel ing 
u t i 1  i t y  were described i n  the previous section. For a proposed 
wheel ing operatlon, these e f f e c t s  must be analyzed I n  order  'ro 

evaluate t h e  f e a s i b i l i t y  o f  the operat ion before it i s  ca r r i ed  
out. The answer t o  t h e  f o l  lowing quest ion w i l  I determine the  
f e a s i b i l  ity of a proposed wheel ing operat ion:  
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Durlng t h e  wheel ing operation, i s  an adequate leve l  
o f  r e i  I a b l l  i t y  maintained on t h e  systems prov ld lng  
t h e  wheel lng serv i ce?  

2.5.1 C r i t e r i a  f o r  Determinlng Feas ib i l  i t y  

There are several ways t o  evail uate the  re1 l a b ?  I I t y  o f  a system, 
but t h e  ma jo r i t y  of U.S. u t l l i t i e s  p resent ly  use de te rm in i s t i c  

c r i t e r i a  i n  assessing transmission system r e l l a b i l l t y .  An 
example o f  such c r l t e r i a  1s presented i n  t h e  National E l e c t r i c  
Re1 1 ab 1 I i ty Counc i I r e p o r t  Transfer Capab i I I ty : A Reference 

Document.' A F i r s t  Cont i ngency Incremental Transfer Capab i I I t y  
Is defined as: "The amount of power, incremental above normal 
base power t ransfers,  t h a t  can be t rans fer red  over t h e  
transmission network I n  a r e l  i a b l e  manner, based on t h e  
fo l  lowing condi t ions:  

1. With al I transmission f a c i  I i t i e s  i n  servlce, al I f a c l  I i t y  
loadings are  w i t h i n  normal r a t l n g s  and a! I voltages a re  
w i t h i n  normal I imi ts .  

2. The bulk power system i s  capable of absorbing t h e  dynamic 
power swings and remainlng s t a b l e  f o l  lowing a disPurbance 
r e s u l t i n g  i n  t h e  loss of any s i n g l e  generating un i t ,  
transmission c l r c u i t  or transformer. 

3. A f t e r  t h e  dynamic power swings f o l  lowing a disturbance 
r e s u l t i n g  i n  t h e  loss of any s i n g l e  generating un i t ,  
transmlssion c i r c u i t  or transformer, bu t  before 
operator-directed system adjustments a re  made, al  I 
t ransmlssion f a c i l i t y  loadings a r e  wib-hin emergency 
r a t i n g s  and a l l  vol tages are  w i t h i n  emergency l i m i t s .  

8. The National E l e c t r i c  Re1 i a b i l  i t y  Study: F ina l  Report, U.S. 
Department o f  Energy, DQE/EP-0004, A p r i l  1981. 

9 .  Transfer Capabll i t y ,  A Reference Document, National E l e c f r l c  
R e l i a b i l i t y  Council, 1980. 
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For a uti I ity using this criteria, the system must meet the 
three conditions during al I operations, including wheel ing. 
Some systems use a more stringent criteria, such as second 
contingency Incremental transfer capabi I ity, in which the system 
must be able to withstand any two simultaneous contingencies. 
Whatever criteria are used in normal operations al so apply to 
wheeling operations. 

If a system does not meet the necessary re1 iabil Tty criteria 
during a wheeling operation, changes should be made in system 
generator and I ine loadings in an attempt to meet the criteria. 
If these changes are not suff fclent, then additional facil lties 
wll I be required for the wheel ing operation. 

2.5.2 Additional System Facil ities for Wheel lng 

If it i s  necessary to add faci I ities to a system to make a 
wheel ing operation feasible, the cost of those facilities is an 
additional cost for wheeling. However, because the new 
facl I itles may provide other benefits beyond just making the 
wheel ing operation feasible, a problem m a y  arise in determining 
whether the entire cost of the new facil ities, or only part of 
that cost, should be considered a cost of wheel ing. It wil 1 not 
be attempted in this discussion to present a method of assigning 
costs, but an important point concerning such cost assignment 
wil I be made. 

The main benefit of the new capacity, beyond a1 lowing wheel ing 
to take place, wil I probably be an increase in overal I 
rei iabll ity of the wheel ing system. There are cases, however, 
in which a utility has no need for additional reliability, and 
thus cannot justify any expenditure for that purpose. If this 
i s  the case, then the benefit of increased re1 lab i I i ty cannot be 
considered in assigning the costs of the new facil ities. If the 
new facil ities do not provide any needed benefits beyond 
wheel ing, then the entire cost of the new facil ities is a result 
of the wheeling transaction. 
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2.5.3 Conclusion 

The c r i t e r i a  presented I n  t h i s  sec i ton  should be used t o  
evaluate t h e  f e a s i b l l  i t y  o f  a proposed wheel lng operat fon before 
It i s  c a r r i e d  out. i f  t h e  operat ion i s  judged t o  be feasible,  
then the  next  ana lys is  should address t h e  costs  lncurred by t h e  
wheel lng u t i i  i t i e s  as a r e s u l t  of t h e  wheel Ing operation. 

7.6 Demonst ra t lu  t h e  F f fec ts  and Costs of Wheeling 
.slXYks 

2.6.1 Analysis Technique 

The e f f e c t s  of wheel lng and f e a s i b i l  i t y  c r i t e r i a  have been 
discussed, and now t h e  quest ion o f  what should be done t o  
demonstrate feas i  b i  I l t y  and cos ts  of wheel ing w i I I be 
addressed. The f o l l o w i n g  i s  a very general ana lys is  Technique 
which would be appi lcable t o  most wheel ing operat ions:  

1. From hour ly  load forecasts  fo r  t h e  wheel ing system dur ing 
t h e  per iod t h e  wheeling Operation i s  t o  occur, determine 
an optimal generating u n i t  commitment schedule f o r  t h e  
system as it would be wi thout  t h e  proposed wheel ing 
operat ion.  

2. S iml lar ly ,  determine t h e  optlmal u n i t  commitment schedule 
for  the  system as it would be w i t h  t h e  wheel fng 
operat  lon. 

3. Using t y p i c a l  load data for  t h e  system, s imulate both 
cases f o r  t h e  wheeling period: 

- Compute optimal economic dispatch. 

- Using load flow, t r a n s i e n t  s t a b i l i t y ,  and dynamic 
s l -ab i l i t y  s-fudies as needed, and t h e  wheeling 
u t i 1  i t y ' s  r e !  i a b i l  i t y  c r i t e r i a ,  evaluate the  
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4. 

5 .  

feasibil ity of the proposed wheel ing operation. if 
the operation is not feasible, make changes in 
generation and system controls and return to Step 1. 
If the operation is feasible, proceed to Step 4.  

By comparing load flow, unit commitment, and economic 
dispatch data from the two cases, determine which parts 
and components of the system are affected by the wheel ing 
operation. 

Using the uti I ity's produdion costing techniques, 
estimate production costs for the two cases. The 
difference In production costs between the two cases are 
the incremental costs (or benefits) of wheel Ing to the 
wheel ing uti I ity. 

The load flow and stabil lty studies referred to in the out1 ine 
are expensive i o  use, so the general analysis technique may not 
be justified or needed in every case: 

- Smal i economy transadons wil 1 often not be s 
enough to overload any components or cause 
prob I ems. 

- For certaln system conf lguratians, stabil ity I 
line and component loadings can be estimated. 

gnif !cant 
stab i I i ty 

mIts for 

- I f  costs have been determined for one wheel fng transaction, 
minor changes In the operation may not affect the costs. 
For changes in the amount of power wheeled, certain costs 
might be considered proportlonal, within certaln I irnits, to 
the amount of power wheeled. 

It is very Important to remember, however, that i f  there is a 
disagreement among those involved concerning effects or costs of 
a wheel ing operation, simulation studies may be needed to settle 
the disagreement. In order to determine any Val id rules, 
though, the effects each of these factors has on a wheel ing 
operation need to be studied through computer model ing and other 
analysis techniques. 
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An important f a c t o r  t o  consider i n  any ana lys is  i s  t h e  
experlence a u t i 1  ity has had i n  operat ing I t s  system. U t i l i t y  
englneers of ten have a good idea what t h e i r  system w i l  I do under 
c e r t a l n  clrcumstances. However, i n  a dispute aver a wheel ing 
operation, t h i s  type o f  judgment based on experlence should be 
supported by - q u a n t i t a t i v e  ev idence such as operat ing records and 
load f low and s t a b i l i t y  s imulat lon da.ta. 

There are  many other  technical  cons iderat ions I n  a wheel ing 
operation, sane of which w i l  I now be discussed. A I  I o f  these 
need f u r t h e r  study before they can be incorporated i n t o  genera! 
ru les.  

2.6.2 E f f e c t s  on Other Systems 

Power systems which a t e  not  d i r e c t l y  involved I n  a wheel ing 
operat?on may s t i l l  a f f e c t  or be a f fec ted  by if. Consider, f o r  
example, t h e  arrangement shown i n  Phe F ig .  2.6.1. 

BRNL- DWG 82- 12855 

1 
EXTERNAL 
SYSTEMS 

UTILITY UTILl'bY 
- SYSTEM I SYSTEM 

A c 

Ffg. 2.6.1. Example - E f f e c t s  o f  
Wheel lng on Other Power Systems 
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System B has agreed to wheel power from A to C. The external 
systems shown provide a para1 lel path from A to C, and past of 
the power to be wheeled may fol low this path. While an attempt 
wll I be made to I imit the amount of power flowing through the 
external systems, the flows may stll I be signif lcant enough to 
cause conditions on these systems to I imit the amount of power 
that can be wheeled. The external systems may experience any of 
the potential effects of a wheeling operatlon. It is therefore 
Important to include the external systems in simulations of the 
wheeling operation. Instead of using ful I models for these 
systems, though, a less detailed equivalent model can be used to 
represent the external systems. If the necessity i s  then 
indicated by significant power flows across system borders In 
the Initial simulations, the external systems can be analyzed in 
more detail. 

2.6.3 Wheel ing vs. Two-party Transaction 

It i s  possible to cmpare a potential wheeling operation with a 
conventional exchange in which the wheel ing uti I ity simply 
generates and sel Is power rather than wheel ing it. Any of the 
effects described for wheel ing can also occur during 
conventional exchanges and the same techniques of cost analysis 
apply. Anal yze three alternatives: 

- No exchange 

- Conventional exchange 

- Wheel ing 

A comparison from the wheel ing uti1 ity's standpoint can then be 
made by comparing the effects and costs of each alternative. 
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2.6.4 Voltage, Locat ion and Number o f  Del ivery  Polnts  

The best vo l tage level ,  locat ion,  and number of del lvery po in ts  
n i l  I a lso be a considerat ion i n  sane wheel lng t ransact ions.  
Unless add i t iona l  fae i  B Sties f o r  wheel ing a re  being considered, 
the number of al terna-t lves n i l  I be I lml ted by t h e  i n s t a l  led 
equipment on each system, t h e  conf iguraf lan of system 
lnterconnections, and the  d i f f  I c u l t y  of  cont ro l  I ing pawer f lows 
on an ac system. The poss ib le  a l te rna t ives ,  inc lud ing adding 
new f a c i l i t i e s ,  can be ccmpared using t h e  f e a s i b i l i t y  and 
product ion cost  c r i t e r i a .  Besides considerat ions of system 
conf igurat ion,  the  on ly  other  r e l a t i o n s h i p  between del lvery  
vo l tage and t h e  amount o f  power wheeled i s  t h e  usual 
r e l a t i o n s h i p  i n  any pawer del ivery arrangement t h a t  I i ne  losses 
decrease as del ivery vo l tage increases. 

2.6.5 Advance Not ice 

I t  i s  important t h a t  a wheel ing u t i 1  i t y  be glven s u f f  l c l e n t  
advance no t i ce  of  a new wheel ing transactTon o r  changes Tn an 
e x i s t i n g  one. For a proposed new transact ion,  t he  u t i  I i t y  
should be given t ime t o  perform stud les as needed t o  determine 
t h e  f e a s i b i l  l t y ,  e f fec ts ,  and cos ts  of t h e  t ransact ion.  The 
amount o f  advance no t i ce  glven fa r  changes i n  an e x i s t f n g  
agreement depends on t h e  appl l cab i l  l t y  of  previous s tud ies  t o  
the changes. I f  the  f e a s i b l l  l t y  and costs  of +he new 
arrangement a re  known, the  u t i 1  i t y  only needs t ime t o  determine 
the  proper system conf ro l  adjustments. I f  not, s u f f i c i e n t  t i m e  
should be al lowed f a r  assessing t h e  f e a s i b i l  l t y  and costs. 

For operat tonal  changes i n  wheel ing t rans fers ,  i.e., changes i n  
power levels,  s t a r t i n g  and ending times, etc., d i f f e r e n t  
u t i 1  l t l e s  w i l  1 have d i f f e r e n t  requirements. Cer ta in  systems are 
capable, f o r  example, of making a more r a p i d  t r a n s i t i o n  between 
power leve ls  than others, and sane systems w i l  I encounter more 
severe e f f e c t s  from such a change. The importance o f  advance 
no t i ce  a lso depends on the  magnitude of the  t ransac t ion  and the  
magnitude of t he  proposed change, 
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2.6.6 Conclusion 

The analysis techniques described in this section can be applied 
to a proposed wheel ing operation to evaluate the feasibil ity and 
potential costs of the operatlon. The feasibi I ity criteria, 
developed i n  Sect. 5.1 of this chapter, are based on c m m n  
electric uti1 ity re1 iabil ity requirements, and cost estimates 
are made using uti1 ity production costlng analyses. The 
techniques are general techniques appl icable to any proposed 
wheel i ng opesat ion. 

Four topics have been addressed in this chapter: 

- The structure, operation, and functions of an electric 
utillty system (Section 2) 

- A definition of wheeling (Section 3 )  

- The possible technical effects of wheel ing on the wheel Ing 
system (Sectlon 41 

- A method for analyzing and quantifying the effects and 
their resulting costs (Sections 5 and 6) 

Oiscusslons of these four topics form a general technical 
reference regarding wheeling operations. 

There seems to be a general feel ing I n  the electric uti I ity 
industry that the term "wheel ing" signifies an operation whlch 
has the purpose of transferring electric power using the 
facilities of a uti1 ity whlch did not generate or does not 
intend to use the electricity. Frcm this, the definltion of 
wheel ing of this report was formed: 
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An operat ion w l l  I be c l a s s i f i e d  as wheeling i f  it 
involves two o r  more separate e l e c t r i c  u t i 1  i t i es ,  
and power system f a c l l  i t i e s  of a t  leas t  one of  t he  
u t i 1  i t i e s  a re  used t o  t r a n s f e r  e l e c t r i c  power t h a t  
was no t  generated by and i s  no t  intended f o r  f i n a l  
use by the  u t i 1  i t y  or  an end-use custaner of t h a t  
u t i  I i ty .  

The d e f i n i t i o n  Is intended t o  include a broad range of  
operations, Including: 

- ltFIow-throughlt wheel ing i n  which the  power t o  be 
t rans fer red  flows through the del ivery  system of t he  
wheel ing u t i  I i t y ,  

- fTlisplacement91 wheel ing i n  which t h e  power t o  be wheeled 
displaces generat ion o r  power imports near the p o i n t  a+ 
which it enters  t h e  wheeling system, 

- Any combination of Plow-through and displacement wheeling. 

A I  I of  these were included i n  t h e  d e f i n i t i o n  because they al I 
serve the  same basic  purpose, t h a t  is, t o  t rans fe r  power using 
f a c i l i t i e s  owned by a u t i 1  i t y  o ther  than t h a t  which generated 
the power and t h a t  which uses the  power o r  sel I s  it t o  an 
end-use custuner. Wheel lng includes only  those t ransact ions l n  
which the  power t o  be wheeled i s  simultaneously imported and 
exported by t h e  wheel ing u t i  I i t y .  

A wheeling operat ion cannot be analyzed as an iso la ted  
occurrence on The wheel fng system. Instead, the  operat ion 
represents a new s e t  of system cond i t ions  which must be analyzed 
from an overal I system standpoint. Both generat ion and the  
power del ivery system inc lud ing d i s t r i b u t i o n ,  subtransmission, 
and transmission systems, can be a f fec ted  by wheel ing. Poss ib le  
e f f e c t s  inc l  ude: 

- AI tered del ivery system I oadi ng--can af fect-  power I osses 

and s t a b i l  i t y  o f  the  system 

- Changes i n  optimal u n i t  commitment and econmic dispatch 
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- Changes in required reserve and unloadable generation 
I eve1 s. 

Any of these potential effects can result in costs or benef its 
to the wheel fng uti I ity. However, these costs or benefits are 
not necessarily related to the amount of power wheeled. 
Operating costs due to wheel fng can be estimated by using the 
utility's production costing techniques to compare various 
wheel ing and non-wheel ing alternatives. The difference between 
production case are the operating casts of wheeling for that 
particular operation. 

The feasibility of a specific wheel Srag opesatton should be 
determlned based on the wheel fng util ityss usual re1 iabil ity and 
operating criteria. Thfs usual ly includes maintainfng system 
voltages within specif led I imits and maintaining system 
stabil Ity at a1 I times. Load flow and translent and dynamlc 
stabil ity studies, as we1 I as the util ftyls operating 
experience, will all be useful in assessing the feasibility of a 
wheel ing transfer. 

Detailed simulation studies may not be justified or necessary 
for every wheel ing transfer. Sometimes one study or set of 
studies may apply to several situations. However, no specific 
rules have yet been developed for determining when simulations 
are needed. 

li i s  important to remember that the analysis technique 
presented in this report is system-specific. Further research 
I s  needed concerning the technical considerations covered in 
this report. Through computer model ing and other analysis 
techniques It might be possible to develop a generic method of 
analyzfng wheel Ing operations. However, until such a method is 
developed, wheel ing operations in which questions about 
feasi b i I i ty or costs arise should be eval uated on a case-by-case 
basis using the various system studies, and most importantly, 
sound engineering judgment, to estimate the effects and costs of 
each individual wheel ing operation. 
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2.8 Appendix - Basic Concepts of  Electrlc Power 

2.8.1 Alternatlng and Direct Current 

A basic classificatlon of electrical circuits refers to the way 
in whlch current f lows [n %he circuit. Two cmmon possibil itIE3S 
are direct c u r r e n t  (dc> and alternating c u r r e n l  ( a c ) .  D?r€?cf 
c u r r e n t  f lows at. a constant rate in one direction through the 
circuit, yielding a constant value of current over tlme (Figure 
2.8.1 1. The instantaneous magnitude of alternating current 
fo l lows an oscillating (sinusoidal) pattern (Figure 2.8.2). 
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F i g .  2.8.1. Direct Current 
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(For f u r t h e r  dlscusslon, see Ref. 8, pp. 11-19.) 

2.8.2 Sinusoldai Functions 

The per lod  of a slnusoldai function, shown as T i n  F igure  2.8.3$ 
Is the  amount of t ime requ i red  f o r  t he  func t i on  t o  make one f u l l  

posi t !ve/negatfve cycle. The frequency o f  the  sinusoid, 
measured i n  hertz,  i s  the number of such cycles occur r lng  i n  one 
second. Frequency Is t h e  mathematical inverse of  period. I n  
U.S. power systems, frequency is 60 Hz. I n  F igure  2.8.3, the  
value of  t he  s lnusoldal  f unc t i on  represents t h e  magnltude of  a 
quan t i t y  (e.g., voltage, current,  or  power) a t  a ce r ta in  t ime 
for 6 speclf Ied p o i n t  on t h e  system. 
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Fig. 2.8.3. Sinusoidal Function 

In Figure 2.8.4, functlons a and b a re  slnusalds with The same 
frequency. The di f ference,  i n  degrees, between t h e  po in ts  a t  
which each crosses the  zero ax is  Is the phase angle, 0, between 
t h e  two sinusoids. The two a r e  said t o  be out o f  phase by 0 
degrees, and I n  t h i s  case, a i s  leading b by 0 degrees. I f  0 is 
zero, the  sinusoids a r e  i n  phase. 
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Fig. 2.8.4. Sinusolds Out-of-Phase 

(For f u r t h e r  d l  scussi on, see Reference 8, pp. 265-270.) 

2.8.3 Ac Systems 

To generate cur ren t  a t  a frequency o f  60 k, a s!mple twc-pole 
generaPor would spln a t  a r a t e  of 3600 revo lu t i ons  per minute, 
or 60 revo lu t l ons  per second. Therefore, f o r  each complete 
r e v o l u t l o n  o f  the  generator ro to r ,  one ccmplete cyc le  of cu r ren t  
i s  produced. As t he  r o t o r  tu rns  360 degrees (one revo lu t ion) ,  
the  cur ren t  can aiso be considered to move through 360 degrees, 
as Ilsustrated I n  F igure  2.8.5. 
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Flg. 2.8.5. Phase o f  A l te rna t l ng  
Cur r e n t  

When an ac system 1s i n  steady-state operation, i.e., no changes 
are  being made t o  t h e  system, the  frequency ob t h e  cu r ren t  must 
be constant and the  phase angles between vol tages and cu r ren ts  
non-varying throughout t h e  system. This 1s known as synchronous 
operation. I n  r e a l i t y ,  a la rge  power system i s  never l n  t r u e  
steady-state opera t ion  due to constant v a r i a t i o n s  i n  loads on 
the  system. So I n  a p rac f i ca l  sense, synchronous opera t ion  
means t h e  system 1s operated t o  provide an average frequency o f  
60 Hz throughout the  system, w i t h  phase angles remaining w l t h i n  
c e r t a i n  l i m i t s .  A system i s  sa id  t o  be s tab le  i f  it i s  always 
moving toward a s t a t e  of constant 60 Hz frequency and 
non-vary ing phase angles. If synchronous cond i t ions  on a system 
are n o t  met, t h e  r e s u l t  can be p a r t i a l  or t o t a l  system f a i l u r e .  

An i I  l u s t r a t i o n  o f  phase angle d l f f e rence  i n  an e l e c t r i c  power 
system i s  given i n  F lgure  2.8.6. Generators A and B are  located 
aP d i f f e r e n t  po ln ts  i n  t h e  same u-bl I  i t y  system. Both are  
generating power a-6 the  same frequency. However, the  p o i n t  aP 
which the  instantaneous value of t h e  cu r ren t  frcm generator A, 
represented by s inusoid a, reaches zero  i s  d i f f e r e n t  from t h e  
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p o i n t  a t  which the  cu r ren t  from 8, represented by s lnusoid b, i s  
zero. The d i f f e rence  between these two zero  polnts, measured I n  
degrees, Is the  phase angle between the  cur ren ts  i n  generators A 
and 6. 

ORNL-DWG 82-1 286 1 
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Fig. 2.8.6. Currents Out-of-Phase 

This discussJon could a lso  apply t o  the  phase angle between 
vo l tages a t  generators A and 8. 

Another poss ib le  d i f f e rence  i n  phase can be demonstrated using 
F igure 2.8.7. Let Itan be t h e  vo l tage a t  one p o i n t  I n  the system, 
llb" be the  cur req t  a t  t he  same point. The vo l tage and cu r ren t  
are ou t  of phase by 0 degrees a t  t h a t  po in t ,  
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Fig. 2.8.7. Voltages Out-of-Phase 

Var ia t lons  i n  t h e  phase angles of vol tages and curren.1-s I n  a 
sysTm are caused by t h e  fnducfance and capaclPance of  qs-tem 
elements. With proper cont ro l  set t ings,  t h e  vol tage and cu r ren t  
a t  a generator ou tpu t  can be i n  phase, bu t  as the pawer f lows 
through the  system, induc t ive  and capac l t i ve  c h a r a c t e r i s t i c s  
create t ime delays i n  t h e  vol tages and current,  causing them t o  
become out of phase. Inductance and capacltance have no e f f e c t  
on a steady s t a t e  dc system, because c u r r e n t  and vol$age are not  
t i m e v a r y i n g .  Therefore, a l  I q u a n t i t i e s  i n  a pure dc system are 
l n  phqse (phase angles are  al I zero). Phase d i f fe rences  do 
occur, however, i n  ac systems, and a re  q u i t e  s i g n i f i c a n t .  The 
important phase d i f fe rences  are: 

1.  Phase angle between voltages a t  d i f f e r e n t  po in ts  i n  t h e  
. system. 

2. Phase angle between vo l tage and cu r ren t  a t  a spec t f ied  
point .  

(Add i t iona l  reference: Reference 8 ,  Chapter 8.) 
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2.8.4 E l e c t r i c  Power 

I f  a mathematical analys is  o f  steady-state power flow on an ac 
system i s  performed, it can be shown t h a t  i f  t h e  phase angle 
between the  vol tage and c u r r e n t  i s  n o t  zero, energy i s  returned 
from t h e  power system t o  the  generator dur ing p a r t  o f  each ac 
cycle. This i s  due t o  energy being a l t e r n a t e l y  stored i n  and 
released from inductance and capacitance throughout the  power 
system. When an element (any p a r t  o f  an e l e c t r i c a l  c i r c u i t )  i s  
pure ly  r e s i s t i v e ,  vo l tage and cur ren t  are d i r e c t l y  r e l a t e d  in 
t h e  element, so vol tage f o l  lows cur ren t  (cur ren t  f o l  lows 
vol tage) exact ly.  In  an induct ive element, however, t h e  
inductance delays t h e  cur ren t  waveform, and thus t h e  vol tage 
leads t h e  cur ren t  i n  time. S imi lar ly ,  capacitance delays t h e  
vol fage waveform, so cur ren t  leads vol tage i n  a capac l tw.  

In a steady-state dc system, inductance and capacitance have no 
e f f e c t ,  so vol tage and cur ren t  a re  always i n  phase, t h a t  is, t h e  
peak value of vol tage occurs a t  exact ly  the  same t ime as t h e  
peak value of  current. I n  an ac c i r c u i t ,  because of t h e  energy 
s t w a g e  i n  lnduct lve and capac i t i ve  elements, the  cur ren t  and 
vo l tage are  no t  i n  phase, rneani ng there  Is a t ime del ay between 
t h e i r  peak values. During c e r t a i n  por t ions  o f  the  ac cycle, one 
of  t h e  values can be negative wh i le  t h e  other i s  pos i t i ve .  
Since instantaneous e l e c t r i c  power is the  product o f  vo l tage and 
current, t h i s  r e s u l t s  l n  a negative (reverse) power flow. This 
reverse f low performs no useful  work, Increases energy losses i n  
t h e  system, and i n  e f f e c t  sends back a p o r t i o n  o f  t h e  useful 
power received from the generator. 

The f o t a l  power can be mathematically represented as a 
combination o f  two quant i t les :  

- Real power, whose value i s  never negative, t h a t  Is, 
always f lows through t h e  system from generator t o  I 
and, 

- Reactive power, t h e  component of power which f 
cont inuously back and f o r t h  between the  generator and 
r e s t  o f  t h e  system. 

it 
ad? 

ow s 
t h e  
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it Is des i rab le  t o  reduce r e a c t l v e  power t ransmi t ted  i n  a system 
as much as possible, s ince It produces unnecessary and useless 
loading of transrnlssion l i n e s  and generators. However, it can 
never be completely e l  Iminated. 

Single-phase power i s  power which can be de l i vered  using one 
energllzed conductor and one rePusw condudor. Single-phase 
r e f e r s  t o  t h e  f a c t  t h a t  t he re  i s  only one value of vol tage and 
cu r ren t  a t  the  generator terminals. Power del ivered by a 
single-phase c i r c u i t  pulsates around an average value a t  a 
frequency of twIce the  ac frequency, as shown I n  Figure 2.8.8, 
where t h e  s inusold represents Instantaneous power flow. 

WWER FLOW FROM 
GENERATOR TO LOAD. 

(REPRESEUTEO BY 
REAL POWIR) 

LOA0 TO GENERATOR 
IREPRESENTED BY 
REACTIVE POWERl 

1 POWER FLOW FROM 

Fig. 2.8.8. Single-Phase Power 

I n  a th reephase  system, the re  are  th ree  energized conductors 
and one r e t u r n  conductor, which Is usual ly  t h e  earth. Large 
power systems a re  th ree  phase because of econcmic advantages 
over other arrangements. I n a bal anced three-phase system, 
i.e-, one i n  which t h e  loads connected t o  each phase a re  equal, 
The vo l tage magnitudes on al l th ree  I l n e s  a re  equal, bu t  each 
vol tage i s  120 degrees sut-of-phase w i t h  t h e  o ther  two. This Is 
depicted i n  Flgure 2.8.9. Likewise, -the cu r ren ts  a re  q u a l  l n  
magnitude, bu t  a re  120 degrees out-of-phase. An Important 
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c h a r a c t e r l s t i c  of th reephase power can be observed by summing 
t h e  th ree  currents, A, B, and C o f  F lgure 2.8.9. The r e s u l t  i s  
t h a t  t h e  instantaneous sun o f  t h e  cur ren ts  i s  zero a t  a l  I 
times. Thls means t h a t  for p e r f e c t l y  balanced loads, there  I s  
no r e t u r n  cur ren t  present. I n  rea l  iiy, t h e  loads are never 
p e r f e c t l y  matched, so a small r e t u r n  c u r r e n t  Is always presentb 
bu t  I t i s  much smal ler  than it would be on an equiva lent  

. single-phase system. The power I n  each phase oscil l a t e s  about 
an average value as i n  F igure 2.8.8, but  when t h e  th ree  
d i f f e r e n t  values o f  power are summed, t h e  t o t a l  power output  of 
t h e  three-phase system 1s constant, Thls cont r ibu tes  t o  
smoother and more e f f i c i e n t  operat ion of generators and motors, 
because t h e  torque on t h e  r o t a t i n g  s h a f t  i s  constant. 
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Fig. 2.8.9. Three-phase Power 

F igure 2.8.10 deplc ts  a simple th ree  phase system. Loads A, B, 
and C are  equal, so t h e  r e t u r n  l l n e s  frcm each are sfmply 
connected together, and no r e t u r n  conductor t o  t h e  generator i s  
needed. 
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Fig. 2.8.10. Three-phase System 

(Addi t ional  reference: Reference 7 ,  pp. 21-34.] 

2.8.5 Ac Power Flow 

2.8.5.1 Concept 

The ldea t h a t  power ' I f  lowsgs thraugh an e l e c t r l c a l  del ivery 
system Is an idea t h a t  i s  very ccinplex t o  s t r i c t l y  define. 
However, a conceptual understandlng o f  t h i s  idea I s  n o t  
d i f f l c u l t  t o  achieve, and s ince "power f lows" are d e a l t  w i th  
o f t e n  i n  t h i s  report ,  such an understanding Is important. 

The system shown i n  Fig. 2.8.11 w i l  I be used to demonstrate t h e  
concept of power flow. This  system i s  a simple hydraul IC I i f t ,  
such as would be found i n  an a u t m o b i l e  serv lce garage. Th is  
system w i l l  be used t o  demonstrafe the concept of power flow. 
Power i n  t h i s  system f lows from t h e  e l e c t r l c a l  power source on 
t h e  l e f t  t s  t h e  hyd rau l i c  1 I f?  on t h e  r i g h t .  
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Fig.  2.8.11. Hydraul ic L i f t  System 

The power f lowing i n  t h i s  system flows along several different 
delivery paths. T h e  f irst  path is from the electrical power 
source t o  the electric motor. The power t h u s  flows over the 
electrical cables, similar t o  power flow i n  an electric u t i 1  19 
system. Fran the motor, the power i s  transferred t o  the 
hydraul I C  pump, and t h i s  transfer is made over the rotating 
s h a f t  t h a t  connects the two. Final ly ,  the power i s  del lvered t o  
the h y d r a u l  ic I i f t ,  and t h i s  time the power flows through the 
f l u i d  I i n e  between the pump and the I i f t .  

Thus,  whlle no physical "power u n i t "  can be seen t o  move frcm 
t h e  electrical source t o  the hydraulic l i f t ,  i t  i s  sti l l  
conceptual iy  accurate t o  say t h a t  power is transferred through 
t h i s  system. I t  is t h l s  concept t h a t  i s  used i n  the study of an 
elec4-rical d e l i v e r y  system t o  describe the del  iveq of power to  
t h e  varlous system loads. T h i s  concept greatly simplifies t h e  
analysis of electric u t i  I Ity systems. 
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2.8.5.2 Mathematical Analysis 

Consider a s i n g l e  ac transmission 1 Ine w l t h  t h e  fo l  lowfng 
cha rac te r f s t i cs :  

- Vs i s  The magnitude of t h e  vol tage a t  t h e  end from which 
power i s  sent. 

- Vr i s  t h e  magnitude of t h e  vol tage a t  t he  end where power 
i s  received. 

- 6 i s  t h e  phase angle between t h e  sending and rece iv ing  end 
voltages using receivJng end as reference. 

- The phase angle o f  
zero. 

- The value X fo r  a 
represents t h e  equ 
frequency o f  60 Hz. 

the vol tage a t  t h e  rece iv ing  end i s  

s p e c i f i c  I ine i s  a constan? which 
v a l e n t  impedance of t h e  S l ne  a t  

For t h i s  elementary representat ion of a transmission I lne, a 
simple bu t  in fo rmat ive  equation f o r  t h e  r e a l  power f l o w  on t h e  

I ine can be wr i t t en :  10 

P =  s i n  6 
X 

By examining t h e  rea l  power equation, i t  i s  seen t h a t  t h e r e  a r e  
th ree  va r iab les  whlch may be adjusted t o  con t ro l  t h e  Plow of 
rea l  power on t h e  I ine: 

10, F. W. Sears, M. W. Zemansky, and H. a. Young, Un ive rs i t y  
Physfes, P a r t  I I, Addison-Wesley, Reading, Massachusetts, 1976. 
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- Vs, the  sending end vo l tage magnitude. 

- V r ,  t h e  rece iv lng  end vo l tage magnitude. 

- 6, t he  phase angle between sending and rece iv lng  end 
VOI tages. 

To vary the  vo l tage magnltudes Vs and V r ,  capacl tors  may be 
switched on and o f f  t he  system, and vo l tage regu la t i ng  
t ransformers may be used. The phase angle may be adjusted 
through the  use o f  phase s h i f t l n g  transformers, although t h i s  i s  
no t  genera l l y  used as a means of power f low cont ro l .  

For the special  case of  power flow from a generator, def ine t h e  
var  I ab I es: 

- Vg i s  t h e  In ternal  generator vol tage magnitude. 

- Vt is t he  vo l tage magnitude a t  the external  terrnlnals o f  
t h e  generator. 

- (s is t h e  phase angle between t h e  in te rna l  and external  
generator voltages, w i t h  the external  terminal  vo l tage as 
reference 

- X is agafn an lmpedance constant f o r  a given generator. 

The equation f o r  rea l  power i s  now: 

P =  s i n  d 
X 

and t h e  r e a l  power f low i s  a f fec ted  by vary lng Vg, V t ,  or  6 .  
Increasing the  power input  t o  the  generator (e.g., adding more 
coal t o  t h e  b o i l e r )  w l l  I increase the  phase angle and thus 
increase r e a l  power f low out o f  the  generator. There are 
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contro ls ,  cat led e x c i t a t i o n  contro l  s, on an ac generafor which 
ad jus t  t he  values of Vg and 6, but  these are  mainly used t o  
cont ro l  r e a c t i v e  power flow. Another simple equation may be 

used t o  demonstrate contro l  o f  reac t i ve  power flows: 1 1  

Varying t h e  vol tages V r  and Vs w i l  I change t h e  reac t i ve  power 
flows on the  I ine. Reactive power from a generator i s  
cont ro l  led by using the  exsitad-!on con t ro l s  t o  vary in te rna l  
generator vo l tage Vg and phase angle 6. For fu r ther  discussion, 
see Reference (61, Chapter 9. 

1 1 .  W .  D. Stevenson, Elements of Power- System Analysis, 
McGraw-Hi I I, New York, 1995. 
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2.9 Glossary 

indicates the ease w i t h  which alternating current 
flows I n  a circuit. Admittance is the mathematical reciprocal 
of impedance. S h u n t  admittance 1s the admittance between a 
power I ine and ground. See Ref. 8, pp. 300-301. 

W c I t a n c e  refers t o  the a b i l i t y  of an element t o  res is t  sudden 
changes i n  the voltage across the element. Capacitance relates 
t o  the storage of energy i n  an electric field. The capacitance 
of a transmisslon I ine arises from the electric field among 
conductors and the earth. See Ref. 8, pp .  147-152. 

Technlcal l y ,  any element whlch carries electrical current 1s a 
_canductor. For the purposes of t h l s  report, however, the term 
"conductor" w i I I refer t o  t h e  current-carry ing el ectr lcai cab1 es 
of the power system. 

The movement of electrical charge is known a s  surrent. The 
numerical value of current indicates the rate  a t  which charge i s  
f l o w i n g .  See Ref. 8, pp. 11-20. 

An s l ec t r i c  fleld exlsts I n  a power system belnreen any two 
conducting circuit  elements which are a t  dlfferent voltage 
levels. See Ref. 9, Ch. 25, 

The Jmgedance of a power system conductor is a combined value 
used t o  represent inductance a n d  resistance of the conductor. 
Impedance, which is u s u a l l y  assumed to  be constant a t  a specific 
frequency, lndicates the ab i l  i t y  of the conductor t o  lmpede the 
ac current flow a t  t h a t  frequency. See Ref. 8, pp .  296-299. 

Induct- lndicates the a b i l  l t y  of an element t o  res is t  sudden 
changes i n  the flow of current through i t .  Inductance re1 ates 
t o  the energy storage i n  the magnetic field surroundlng the 
element. See Ref. 8, pp. 136-140. 

A -  t i c  f ie ld  exists i n  a power system around any element 
through whlch electric current is flowing. See Ref. 9, Ch. 30. 
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Bes is tancc  i n d i c a t e s  t h e  a b i l  i t y  of a c i r c u i t  element t o  r e s i s t  
t h e  flow of cu r ren t .  See Ref. 8, pp. 31-33. 

Voltagg r e f e r s  t o  t h e  work required $0 move e l e c t r i c a l  charge 
(cause c u r r e n t  t o  f l o w )  between two po in ts .  See Ref. 8, pp. 
16-99. 
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. 
Chapter 3 

Economic Aspec3-s of Wheel Ing 

3.1 .1 Overview 

This chapter contains a theoretical economic analysis of the 
costs of providing wheel ing services and how these costs can be 
reflected in wheel ing rates. The cos? structure of prov idlng 
power tranrmisslon services, inci udlng wheel ing, Is reviewed, 
and it i s  shown that such services are usual iy provided at 
continuously decreasing average cost. The theoretical econanic 
behavior of a natural monopoly is then examined under various 
institutional structures. The analysis then focuses on the 
economic costs of wheel Ing. 

Because wheel ing transactions are regulated, potential impacts 
of regulatory goal5 on the level of wheel ing rates are 
examined. Recommendations are made concerning how conf 1 icts 
among regulatory goals can be reconciled and implemented in 
wheel ing rate design. 

3.1.2 Background 

As stated in Chapter 2, wheel ing is the simultaneous transfer 
through transmission facilities owned by a uti1 ity of electrical 
power that was not generated by and 1s not intended for  final 
use or final sale to an end-use custaner of that uti! ity. For 
example, if Uti1 ity B uses its transmission facilities to 
transfer electric power sold  by Utility A to Utility C, Utility 
B i s  said to wheel power from Uti1 ity A to Uti1 ity C. This type 
of transact ion w i I I be cal 1 ed a th I rd-party wheel i ng 
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arrangement. S imi la r ly ,  if U t i l i t y  A owns or has an en t i t l emen t  
i n  an i so la ted  generating f a c i l  i t y  t h a t  i s  no t  d i r e c t l y  
interconnected w i t h  i t s  transmission g r i d  bu t  i s  interconnected 
w i t h  U t l l  i t y  B f s  grid, U t i 1  i t y  A may con t rac t  w i t h  U t i 1  i t y  B t o  
wheel power from the  iso la ted  generating f a c l l  i t y  t o  U t i 1  i t y  A's 
gr id .  This type  of transaction, w i l l  be re fe r red  t o  as 
second-party wheel Ing, 

Typical ly, wheel ing t ransac t ions  r e q u i r e  b i l a t e r a l  con t rac ts  
between or mul ti l a t e r a l  con t rac ts  among the  u t i  I i t i e s  
p a r t i c i p a t i n g  i n  t h e  transactions. Third-party wheel ing 
t ransac t ions  can be ccmpleted under two o r  ma-e b i l a t e r a l  
con f rac ts  between t h e  p a r t i c i p a t i n g  u t i l i t i e s  (e.g., b i l a t e r a l  
bu lk  power cont rac ts  be-tween U t i  I i t i e s  A and C and b i l a t e r a l  
wheel ing cont rac ts  between U t i 1  i t i e s  B and C i n  +he example 
above) o r  a mul t i l a t e r a l  agreement among p a r t i c i p a t i n g  ut11 i i e s  
(a.g., a mu l l - i la te ra l  agreement among U t i 1  l t i e s  A, 8, and C9. 
B i l a t e r a l  con t rac ts  are necessary i n  second-party whee ing 

t r a n  sac t  T on s . 1 

A wheel ing arrangement, regardless of whether it i s  a b l  I aPeral 
or m u l t i l a t e r a l  agreement, may spec i fy  the  poTnts a t  which the  
wheel Ing u t i 1  i t y  receives and del Tvers t h e  power, a r a t e  
schedule or formula t h a t  determines the compensation received by 
t h e  wheel ing u t i  I i t y ,  various o ther  terms and cond i t ions  under 
which the  power i s  wheeled, and whether the  arrangement may be 
amended or tesmlnated. I f  wheel lng arrangements invo lve  the  
transmission of e l e c t r l c  power pursuant t o  the  Federal Power 
Act, t he  Federal Energy Regulatory Commission (FERC) has 
regu la to ry  respons ib l l  i t y  fo r  reviewing and approving or 
r e j e c t i n g  wheel ing arrangements f f led  by e l e c t r i c  u t i 1  i t i e s .  

I .  A wheel ing t ransac t i on  may be comprised of a se r ies  of 
second- and th i rd -pa r t y  transactions. For example, t o  rece ive  
i p s  en t i t l emen t  from a generating unl t located i n  U t i  I i t y  A ' s  
serv ice  area, U t i 1  i t y  D might have t o  engage i n  a second-party 
t ransac t i on  w i t h  U t 1  I i t y  A and th i rd -pa r t y  t ransac t ions  w i t h  
U t i l i t i e s  B and C i f  t h e  l a t t e r  u t i 1  i t i e s  provide a transmission 
interconnect ion between U t i l i t i e s  A and D. 

-3.2- 



3.7 m e r a l  Cost C h u c h r i s t i c s  of Power Transmission 

A natura l  monopoly occurs when there  i s  a Vendency t o  

decreaslng u n i t  costs  over t h e  e n t l r e  ex ten t  of t h e  market."' 
That i s ,  a1 I f i rms serving t h e  market face contlnuously 
decreaslng long-run average costs, i.e., increasing re tu rns  t o  
scale i n  production. Under t h i s  condi t lon,  a s i n g l e  f l r m  can 

serve t h e  e n t i r e  market a t  less cas t  than two o r  more f irms, 3 

The prov is ion  of transmlssion services, such as wheel lng, 1s an 
example of a natural  monopoly. Speci f icat  ly, lncreaslng r e t u r n s  
t o  scale are achleved as t h e  capaci ty of a transmission I ine. 
expressed I n  megawatts (mW), o r  gigawatts (gW, I s  Increased. 
That Is, the  cost  per mW o f  capaci ty decreases as the  capacl ty 
o f  a t ransmlssion l i n e  1s Increased. For example, the  t o t a l  
cost  of a 2,700 mW, 800 k l l o v o l t  (kW) l i n e  t h a t  1s 200 mi les 
long may be as high as $152 m l l  I !on (expressed l n  1985 

dol lars) ,  which represents an average cos t  per rnW of 
approxlmately $56,300. However, as shown I n  F lgure 1, t h l s  
average c o s t  i s  only  about 60 percent of t h e  average cos t  per mW 
o f  a 1,100 mW, 550 kV I ine and only  about 25 percent o f  the  
average cos t  per mW of a 310 mW, 463 kV l ine.  

Once a transmlsslon I fne w l t h  a given capaci ty has been b u l l t ,  
t h e  average c o s t  o f  t r a n s m l t t i n g  each mW over t h a t  1 ine 
genera l ly  decreases w i t h  increases i n  mW transmltffed up t o  t h e  

2. Kahn, 1971. Vol. 2, p. 119. 

3 .  Because only one f l r m  serves t h e  e n t i r e  market i n  a natural  
monopoly, t h e  c a p i t a l  Investment requirements fac ing t h e  f I r m  
are t y p l c a l  l y  high. Two other  c h a r a c t e r i s t i c s  o f  natural  
monopolles are t h e  production of nonstorable goods o r  services 
and product demands t h a t  vary by t ime and market locat ion.  See 
Kahn, 1971, Vol. 2, pp. 119-120, 

4. Commonwealth Assoclatlon, Inc., 1978. 
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F i g .  1. Decrease in costs with increase in rnW transmitted. 
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I ine ts  capaci ty I i m i t .  Because a la rge  p o r t i o n  of  a I l n e t s  
t o t a l  operat ing costs  (i.e., f i x e d  p l u s  var iab le  costs)  a re  
f ixed, average t o t a l  costs decrease as f i x e d  costs  are spread 

over a greater number o f  t ransmi t ted R I W . ~  I t  should be noted 
t h a t  t h e  decreasing average t o t a l  cost  c h a r a c t e r i s t i c  of an 
e x i s t i n g  transmission I ine does no t  say anything about the 
existence of increasing r e t u r n s  t o  scale across a1 I output 
levels.  I t  i s  the  planning concept o f  long-run decreasing 
average costs  across a l  I output l e v e l s  t h a t  ind icates t h e  
p o t e n t i a l  f o r  natural  monopoly. 

The economies of scale present In Rransmlssion serv ice are 
depicted i n  F igure 2. The curve LRAC i d e n t i % f e s  the  minimum 
long-run average total  cost  of  t r a n s m i t t i n g  vary ing level s of 
mWts. The curve LRMC represents t h e  long-run marginal cost  o f  
t r a n s m i t t i n g  each addi t ional  mW. Because LRAC decreases 
continuously, LRMC Is less than LRAC a t  a l l  l eve ls  0% 

t ransmi t ted  mW. That is, the  t ransmission of each addi t ional  mW 
decreases t h e  LRAC o f  al I mW transmitted. 

3.3 General Behavior Character i s t i c s  o f  Natural Monopoly 
U t i 1  i t i e s  

Microeconm i c  theory prov ides some useful ins igh ts  n t o  t h e  
r a t i o n a l  economic behavior of a u t i l i t y  t r a n s m i t t i n g  power a t  
decreasing average costs  w i t h  respect t o  t h e  pr ices  it charges 
and t h e  q u a n t i t i e s  of power t h a t  i t  t ransmi ts  a t  each price. I n  
general, any f i r m  t h a t  operates as a natural  monopoly must 
charge a p r i c e  greater than i t s  marginal cost  of prsduct lon t o  
cover i t s  t o t a l  costs, inc lud ing a reasonabie r e t u r n  on 
investment. However, dev iat ions from the  general axiom of 
s e t t i n g  p r i c e  a t  marginal product ion costs  r e s u l t  I n  a set  of 

5 .  This assumes t h a t  t h e  r a t e  o f  increase i n  v a r i a b l e  
transmission costs  i s  less than t h e  r a t e  o f  decrease I n  average 
f i x e d  costs  w i t h  increases i n  t ransmi t ted mW. General ly, the  
capaci ty o f  a I ine i s  determined by s t a b i l  i t y  problems and 
occurs before v a r i a b l e  t ransmission costs  Increase rap id ly .  
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Fig .  2.  Economies o f  scale i n  transmission service. 
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. 
prices and product output that differs frcm the optimal set that 

would occur in a purely competitive market situation. 6 

If the natural monopoly Is al lowed to operate as an 
unconstrained monopol ist, it typical ly would choose that 
strategy from a variety of pricing strategies which offers it 
the greatest probability of achieving its primary operating 
objective. For example, if its prlmary operating objective is 
to maximize profits, it may choose to employ discriminatory 
pricing techniques. That is, it might charge each customer the 
h ighest price that the customer woul d be w I I I lng to pay for each 
level of output. 

A firm that is a natural monopoly may be able to maintain its 
monopoly because the government grants it exclusive production 
rfghts in a specifled market. Because it i s  able to operate and 
make profits due fn part to the government's intervention, the 
natural monopoly's pricing operations are generally restricted 
by a regulatory agency establ ished as an arm of the government. 
The type of regulation that is general ly imposed on a natural 
monopoly tries to limit the prices charged by the natural 
monopoly and/or to constrain the return on investment that the 
firm fs ai lowed to earn. If regulation by the regulatory body 
is effective, the natural monopoly wil I be unable to charge 
maximum prices for each output level and will be constrained 
from earning the maximum potential return on investment. 
Maximum price regulation In a declining cost industry usually 
results in the firm settlng a single maximum price for each good 
or servfce produced and satisfying the entire market demand for 
each good or service at the established price. Setting a 
maximum al lowed return on invested capital yields similar price 
and quantity results as In the maximum price case. Under 
constrained return on capital regulation, return on capital and 
operating costs can be added together to determine the maximum 

6. See Mansfield, 1975, pp. 234-2135, for the assumptions for 
pure competition. The optimality of prices and output will be 
discussed in Section 2.4.1. 
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revenue level  tha 
spec i f ied  leve l  of 
be set  by the  regu 
or ob jec t  1 ves. 

t h e  f i r m  can earn from the  sa le  o f  a 
goods o r  services. Product p r l ces  can then 
a tory  body t o  meet spec1 f I c regu I atory  goal s 

The two regulatory  schemes, therefore.  are almost IdenPical e In 
t he  maximum r e t u r n  on cap i ta l  scheme, however, a f l r m  has the  
a b i l i t y  t o  change i t s  investment and cos t  s t r u c t u r e  so as t o  
In f luence the  p r i c e  t h a t  it can charge. I t  has been suggested 
t h a t  such f lrms have a tendency t o  lnves t  more heav i l y  than i s  

optimal and, therefore,  r a i s e  the  p r i c e  t h a t  they can charge. 7 

The market s t ruc tu re  of  buyers $0 whcm t he  natura l  monopoly 
s e l l s  can a lso  a f f e c t  i t s  p r i c i n g  and output  behavior, 
regardless of t he  regu la to ry  scheme imposed. For example, i f  
the  number of po ten t i a l  buyers fo r  i t s  products I s  small, t he  
buyers a f  the  f i rm 's  products may have canslderabie in f luence on 
the  p r i ces  t h a t  t he  f i r m  can charge. Such s i t u a t i o n s  f o r  one 
buyer and one sel let- are  commonly re fe r red  t o  as b i  l a t e r a l  

monopol ies. The p r i c e  leve ls  determined by b i l a t e r a l  
monopolies depend on the  r e l a t i v e  bargaining s t rengths of  the  
two par t ies.  I n  addi t ion,  I f  t he re  e x i s t s  a l t e r n a t i v e  po ten t ia l  

s e l l e r s  o f  the  products or subs t i t u tes  for- t he   product^,^ the  
sei l e r ' s  p r l c e  may be l i m i t e d  t o  t h a t  p r i c e  above which the  
buying f i r m  would be induced t o  f i n d  another suppl ier .  This 
type of p r l c i n g  behavior is re fe r red  t o  as ''I i m l t  p r i c ing . "  

7. Averch and Johnson. 1962 

8 .  Fei Iner, 1949. 

9. I f  a f i r m  i s  buying power and transmlssion serv ice 
separately, a s u b s t i t u t e  may be t o  buy the  power involved frm 
other  sources. This may e l  fminate the  need for the  wheel ing 
serv ice al together.  
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The f i n a l  s i t u a t i o n  t h a t  may ln f luence t h e  p r f c i n g  behavior o f  a 
natura l  monopoly i s  t h e  s i t u a t i o n  i n  which t h e  f I r m  could be t h e  
sel l e r  of two products t o  the  same customer. I f  the  products 
a re  together  so t h a t  a c e r t a i n  amount o f  each must be 

bought," t h e  p r i c e  o f  one product may subsidize t h e  p r i c e  of  
the  other. I n  such s i tuat ions,  the  buying and sel i ing f i r m s  are 
only  in terested i n  t h e  t o t a l  value of the  t ransact ion.  The 
p a r t i c u l a r  p r l c e  of any one product may be inconsequential as 
long as t h e  p r l c e  o f  t h e  other product i s  s u f f i c i e n t l y  high o r  
low. AddTtlonal ly, the  sei 1 ing u t i 1  i t y  could monopol i ze other 
produc+s by ty ing.  I f  one product i s  monopol ized, t h e  sei 1 lng 
f i r m  could r e q u i r e  another p r o d u d  t o  be bought even a t  higher 
p r ices  t h a t  other sources. Treblng bel ieves t h a t  t h e  
transmission func t ion  i s  a focal  p o i n t  for such a c t l v l t y .  
'Tontro l  of t h i s  ne-hvork permits t h e  f I r m  t o  I i m i t  or 

c i rcumscr ibe t h e  act ions of possib le  

3.4 Specif Ic Costs Associated w.ith Wheel lng 

Seven major types of economic cos t  may be created by wheel Ing 
t ransact ions.  These costs  are: 

1 .  The cost  of  producing power t o  replace I ine losses 
associated w i t h  wheel ing; 

2. Incremental transmission operat ing and maintenance costs; 

3. Incremental rea l  depreclat ion of  transmission f a c i l i t i e s ;  

IO. A f i r m  s e l l i n g  power o f t e n  has t o  t ransmi t  it f o r  sane 
distance over i t s  own I ines. The power cannot be bought wi thout  
t h e  transmission serv ice so t h e  two are V i e d f f  tcgether.  Also, 
a f i r m  could r e q u i r e  t h a t  t ransmission and power be V i e d f f  
together, even though other power sources e x i s t .  

1 1 .  Trebing, 1977 
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4.  

5. 

6. 

7. 

Incremental capaci ty cos ts  i f  t he  wheel ing u t i 1  i t y  must 
add transmission capaci ty t o  car ry  ou t  wheel ing 
t ransac t  i ons ; 

A reduc t ion  i n  t h e  qual i t y  of serv ice  t o  t h e  wheel ing 
u t i  I I f y ' s  r e t a i  I custaners and f I r m  wholesale c u s t m e r s  i f  
t h e  wheel ing t ransac t ions  reduce t h e  r e i  iab i  6 i t y  of t h e  
transmission system or increase costs t o  ma in ta in  
re1 i a b i l  i t y  a t  a given level ;  

Opportunity costs which r e s u l t  f r a n  the  f a c t  t h a t  o ther  
e n t i t i e s  a re  unable t o  complete an economical l y  e f f i c i e n t  
power interchange t ransac t lon  because the  transmission 
capaci ty of t h e  intervening u t i  I i t y  t h a t  must wheel t he  
power i s  f u l l y  Icaded; and, 

Changes i n u t  I I i t y  operat i  ons, such as, un i t cmm i tment, 
economic dispatch, reserves, and unloaded generation. 

The f i r s t  type of economic cos t  i s  incurred by the  u t i 1  i t y  t h a t  
fu rn ishes  the  wheel ing losses, a6 though payment for  such costs 
i s  t y p i c a l  l y  made by the  u t i 1  i t y  purchasing t h e  wheeled power. 
The second, th i rd ,  and f o u r t h  types of economic cos t  may be 
incurred by the  u t i  I i t y  prov i d i  ng wheel ing serv ices. The f i f t h  
type may be incurred by the  wheel ing  u t i  I i t y l s  f i r m  custaners 
whose e l e c t r i c  serv ice  i s  i n te r rup ted  more f requent ly  as a 
r e s u l t  o f  wheeling transactions. The s i x t h  type of econanic 
cos t  r e f l e c t s  t h e  higher cost of serv lce  incurred by other 
e n t i t i e s  t h a t  are unable t o  complete cos t -e f fec t i ve  power 
t ransac t ions  r e q u i r i n g  wheel ing services w i t h  t h e  wheel ing 
ut11 i t y .  The f i n a l  cos t  can be incurred by any u t i i  ity 
interconnected w i t h  the  wheel ing u t i  I i t y  but  usual l y  a re  
incurred p r imar i l y  by the  wheel ing u t i 1  i t y .  

A I  I of t he  major types o f  wheel ing cos ts  a re  defined i n  terms of 
margi nal costs, no t  embedded costs associated w i t h  a u t i  I i t y ' s  
e x i s t  i ng transm i ss ion  system (e. g., taxes and insurance on gross 
transmission p l a n t  less  accumulated depreciat ion reserve) e 

Spec i f i ca l l y .  embedded cos ts  of e x i s t i n g  p l a n t s  a r e  i r r e l e v a n t  
from e i t h e r  a planning or opera-i-ing viewpoint. For example, 
when a u t i 1  i t y  can meet t h e  demand for  wheel ing serv ices  w i t h  
i t s  e x i s t i n g  transmission system, the  u t i l i t y  incurs no 
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addftional embedded costs by wheel ing but may incur some of the 
margfnal costs described above. On the other hand, i f  the 
utf1Il-y cannot reliably meet the demand for wheeling services 
with its existing transmission system, the util ity i s  faced wlth 
the decision of whether to add transmission capacity so that 
establ ished rei iabi I fty crfteria are met. If the compensation, 
level of demand, and expected persistence of the excess demand 
are sufffclent to justify the construction of new transmission 
facflftles, the utility may incur the incremental cost of the 
capacity. However, If the compensation, level of demand, and 
expected perslstence of the excess demand are insufflcfent to 
Justlfy the construction of new capacity, the util ity may ration 
access to its existing system by refusing to wheel those 
marglnal transactions that lower the re1 iabi I ity of the 
transmlsslon system below an acceptable level. Such ratloning 
imposes a higher marginal cost of service (!.e., opportunity 
costs), as ccmpared to the sltuation in which the wheel ing took 
place, on the customers of the uti1 {ties that are refused 

wheel ing services. 12 

3.4.1 Line Losses 

In an af ternating current (acl transmfssion system, I ine losses 
increase by the square of the increased loading of a specific 
transmission Ifne. If we assume that a specific transmission 
1 fne Is used to complete a wheel Ing transaction, the wheeling 
uti1 ity's Incremental I ine losses may result in less power being 
del fvered than i s  received by the wheel Ing util ity. To account 
for those losses, a wheel ing contract may cal I for the amount of 
power received by the wheel ing util Ity to exceed the amount 
del fvered by the estimated losses. In this casep the cost of 
the losses i s  the incremental generating costs of the utility 

12. For example, the inabfl ity of two uti1 ities to complete an 
economy Interchange transaction because third-party wheeling 
services are not available causes the combined operating costs 
of the -two uti1 lties to be higher than they would have been i f  
the transaction had been completed. 
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sel I ing t h e  power. I f  the  wheel fng u t i  I i t y  replaces t h e  losses, 
the  wheel ing u t i  I i t y  incurs a cos t  equal t o  i t s  incremental cost  
of  generating power t o  replace t h e  losses. 

As discussed i n  the  previous chapter, e l e c t r i c i t y  f lows along 
t h e  path o f  l e a s t  reslstance, which means t h a f  wheeled power may 
no t  f low along the shor test  or most direc-b path between two 
u t  i I It i 8s. Furthermore, systemw i de t r a n m  iss i on I osses may 
increase, decrease, or be unaffected by a wheel lng t ransact ion.  
For these reasons, wheeling losses are t y p i c a l l y  based on 
systemwide analyses ra ther  than on analyses o f  s p e c i f i c  
transmission I ines. 

Estimated losses may r e f  l e c t  e i t h e r  the  incremental losses o f  
the  wheel i ng t ransact ion or average system I osses. Beta i I ed 
load f low analyses, which are genera l ly  very expensive t o  
perform, may be requi red t o  der ive accurate estimates of 
incremental wheel ing losses. Morewet-, the  value of such 
informat ion on incremental losses f o r  ratemakTng purposes may be 
less than t h e  cost  of performing t h e  studies. I t  appears t h a t  
most u t i l i t i e s  e i t h e r  assume t h a t  wheeling losses are minimal o r  
use system average loss fac to rs  t o  esd-imate such losses. For- 
example, i f  U t i i  i t y  BIs system average loss f a c t o r  i s  10 percent 
and it del i vers  10 mW of  power frcm U t i 1  i t y  A t o  U t i 1  i t y  C i n  a 
given t ime period, U t i l i t y  B t y p i c a l l y  requ i res  U t i 1  i-ty A t-o 
del l v e r  1 1  mW of power instead of 10 mW t o  U t i 1  i t y  B f s  gr id .  
This loss adjustment mechanism assumes t h a t  U t i 1  i t y  A must 
generate su f f  i c l e n t  power ( 1  1 mW) t o  enable U t !  1 i t y  B t o  del i v e r  
10 rnW of power t o  U t i !  I t y  C as speci f  fed i n  t h e  power 
interchange agreement between A and C. However, i f  t h e  
incremental losses created by t h e  wheeling t ransac t ion  exceed 
( a r e  less than) t h e  U t i 1  i t y  B 's  system average losses, then 
U t i 1  i t y  B would receive less (more) power than necessary frm 
U t i  I i t y  A t o  adequately compensate U t i  I i t y  B under a wheel ing 
agreement based on system average losses. This occurs because 
U t i 1  I t y  B i s  con t rac tua l l y  l i a b l e  f o r  del i ver ing  10 mW of power 
t o  U t i l i t y  C. 
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3.4.2 I ncremeptal Transmission Operation and Maintenance 
cost s 

A uti I lty may al so Incur Incremental transmission operating and 

maintenance (O&MI costs as a result of wheel ing power. j 3  These 
costs inci ude the cost of schedul ing and completing 
transactions, conducting load flow studies necessitated by the 
wheeling, and increasing the frequency of inspection of 
tranmfssion equipment. Most utilities ignore incremental OBM 
expenses in setting compensation for the wheel lng uti I Ity. 
lncremental O&M expenses incurred by the wheel ?ng ut! I i ty 
probably are quite low relative to incremental ObM expenses 
incurred by the uti I ity producing the power thaf is wheeled. 
Nevertheless, an attempt can be made to estimate the magnitude 
of these expenses. 

3.4 .3  Incremental Real Depreciation 

Incremental real depreciation costs are the accelerated 
reduction in the economic I Ife of transmission facilities 
created by the use of such facilities in wheel ing transactlons. 
Discussions wlth uti1 ity operators indicate that such costs are 
never estimated under wheel ing arrangements and are probably so 
low that the failure to estimate them has almost no effect on 
estimated costs. 

3.4.4 Incremental Capacity Costs 

As we noted earl ler, a wheel ing uti1 ity may incur incremental 
transmission capacity costs as a result of wheeling i f  new 
transmission facilities must be added to handle reactive loads 

13. We assume that any incremental administration and general 
(A&G) expenses created by wheeling transactions (e.g., billing 
expenses) are minimal. To the extent that they occur, they 
could be included in transmission operation and maintenance 
costs. 
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created by wheel Ing (e,g., the incremental cost of capacitors); 
to maintain system re1 lab1 I ity (e.g., breakers and re1 ays); 
meter and/or transform the wheeled power; and to eliminate 
transmission capaclty limitations (e.g., new lines). These 
costs can be estimated in detailed engineerlng analyses of the 
impacts of wheel ing on current transmission equipment needs and 
long-run marglnal cost analyses of the util ityls transmission 
system. 

Some estimated incremental capacity costs can be associated 
directly with wheeling services to a specific entity. For 
example, a uti1 ity may construct a new I ine and instal I 
transformation equlprnent to ensure del lvery of an entitlement to 
another uti1 Ity. Under this situation, the uti1 ity receiving 
the entitlement creates the need for the additional transmission 

capac I ty . l 4  However, mos? incremental capacity costs cannot be 
directly assigned and must be considered in aggregate as the 
joint incremental cost of providing transmission services to 
numerous entities. 

3.4,5 Quality of Service 

Wheel ing transactions may also reduce the qual ity of service t o  
the wheel lng util ltyrs firm retail and wholesale customers by 
creati ng system ret i ab i I I ty prob I ems resul t I ng i n i ncreased 
service interruptions. For example, four major blackouts 
occurred In Florida during the first quarter of 1981. Many 
uPll ity officials bel ieve that the increased level of power 
interchanges and the associated wheeling transactions occurring 
under the energy broker system used by Florida's uti1 ities were 

14. This statement does not imply that the ut11 ity receiving the 
entitlement power must pay the total cost of the new 
transmission capacity. For example, the new capacity may be 
used to wheel nonf irm power for other uti I i ties or may provide 
rei iabl I Ity benef l t 5  to custmers served by the owner of the 
capacity. In such cases, the new capacity provides several 
different services, and the problem becomes one of identlfying 
the cost responsibil ty aPtributable to each service. 
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a direct contributor to these blackouts. l 5  During these 
blackouts, it i s  reasonable to assume that f Irm wholesale and 
retail customers of uti1 ities that were wheel ing the power 
interchanges of other ut i 1 it i es Incurred sane econm ic costs 
because their electric service was interrupted. These costs 
include items such as the value of lost production that cannot 
be made up at another time and the loss of perishable items 
(e.g., refrigerated foods that s p o i  I I .  

3.4.6 Opportunity Costs 

The sixth type of economic cost that may be created by wheel ing 
transactions Is the opportunity cost of lost or excluded 
transact 1 ons. Opportun I ty costs are def 1 ned as the sav 1 ngs that 
have been foregone because a particular transaction was made. 
For example, assume that Uti1 ity A, which has an incremental 
operating cost of 30 mil Is per kWh, agrees to sei I 10 mW of 
economy energy during a specific hour to Ut11 i t y  C which has a 
decremental operating cost of 70 m i l  Is per kWh. To complete the 
interchange transaction, Ut11 Ity €3 must wheel the power fran 
Uti I ity A to Uti1 ity C. Ignoring losses and al 1 costs incurred 
by Uti1 ity B, the savings or reduction ln combined operating 

costs created by the transaction is $400. '' Assume also that 
Uti1 ity D, which has an incremental operating cost of 40 mllls 
per kWh, wants to sel I during the same hour 10 mW of power to 
Utllity E. which has a decremental operating cost of 60 m i l l s  
per kWh. This transaction 

costs of Utilities D and E 
transactlon, Uti1 ity B must 

would reduce the ccmbined operating 

by $ZOO.17 However, to complete the 
wheel the power fran Uti I ity D to E. 

15. The probabi I ity of service interrupt ions caused by wheel ing 
may be high in utility systems with relatively little experience 
in wheel ing and in new power pools that rely on the facfl ities 
of one or two utilities to complete a multitude of wheeling 
transactions (e.g., Florida). 

16. $400 = ($0.07/kWh - $0.03/kWh) * (10,000 kWh1. 

17. $200 = (80.06IkWh - $0.04/kWh) * (10,000 kWh). 
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I f  U t i 1  i t y  8 has already agreed t o  wheel f o r  U t i 1  i t y  A and, as a 
resu l t ,  has i n s u f f i c i e n t  transmisslon capacity a v a i l a b l e  i n  t h a t  
hour t o  wheel for U t i  I i t y  D, t h e  interchange between U t I  I i t i e s  D 
and E w l l  I not  occur and t h e  $200 of p o t e n t i a l  operat ing cos t  
savings w i l  I be l os t .  Even more important, i f  U t i 1  i t y  B had 
agreed Po wheel f o r  U t i l l t y  D Instead of U t i l i t y  A (e.g., i f  
access t o  U t i  1 l t y  B 's  t ransmisslon system was on a f I rst-come, 
f i r s t -served basfs), there would have been a loss of $400 i n  
operat ing cos t  savings. Opportunity costs  are economic costs 
b u t  no t  d i r e c t  costs  t o  u t l l i t i e s  p a r t i c i p a t i n g  i n  a wheeling 
t ransact ion.  

3.4.7 Costs Due t o  Changes i n  U t 1 1  i t y  Operations 

Cer ta in  aspects of the operat ion of t h e  utfl i t i e s  involved In  a 
wheel ing t ransac t ion  may change as a r e s u l t  o f  the  t ransact ion.  
For example, the  cast  minimizing mix of plan-fs opera-blng may 
change due t o  t h e  f a c t  t h a t  power f lows have been rearranged. 
Besides the  mlx of  operat ing plants, changes may occur i n  u n i t  
comm I tments, reserves, and un I oaded generation. These changes 
were dlscussed i n  depth i n  Chapter 2. The changes t h a t  occur I n  
these Items may r e s u l t  I n  addi t lonal  costs  and thus should be 
lnc l  uded i n  the costs  of wheel lng. These changes may also 
r e s u l t  i n  cost  reductions. 

3.5 Reaulat ion of Wheel Ina U t i 1  i t i e s  

3.5.1 Economic Goals of Regulat ion 

E f f e c t i v e  r e g u l a t i o n  can s i g n i f i c a n t l y  a l t e r  t h e  behavior of a 
u t i l l t y .  However, a question e x i s t s  as t o  what e f f e c t i v e  
regulaPion should achieve. I n  par t i cu la r ,  how should ra tes  be 
s e t  for u t i l i t y  servlces. With respect t o  s e t t i n g  r a t e s  f o r  
products and serv Ices o f fe red  by natural monopol ies, 
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I lsts eight criteria for developing approprlate i a  Bonbr lght 
rates. These criteria are: 

1.  Simple, understandable, publlcly acceptable, and feasible 
to apply 

2. Free fran controversies as to proper interpretation 

3. Effective ln yielding total revenue requirements under the 
fa i r-return standard 

4 ,  Capabie of prcmotlng revenue stab! I f%y frcm year to year 

5. Stable over time, wlth a minlmum of unexpected changes 
seriously adverse to existing custaners 

6. Fair in the apportionment of to-tal costs of service among 
the different custaners 

7. Avoid "undue discr Imination" in rate re1 ationships 

8 .  Capable of promoting efflcient uses of service with 
respect to: 

- total amount of servlce suppl ied by the uti1 Ity 

- the relative uses of alternatlve types of sesvfce 
(e.g., on-peak versus off-peak electricity, Pul lman 
travel versus coach travel, singi e-party telephone 
service versus service from a multi-party line). 

Bonbright considers the third criterion to be most important, 
followed by the sixth and eighth criteria. 

Phi I I ips, '' in addition to the major ratemaking criteria of 
Bonbright, I ists three additional goals of regulation, 

18. Bonbrlght, 1961, p. 293. 

19. Phillips, 1969, p. 124. 
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Specif i ca l  ly, regu la t ion  should: 

1 .  Ensure t h a t  serv ice i s  provided t o  t h e  max 
c u s t  m e r  s 

2. Promote the  development o f  industry i n  a reg 

3. Ensure pub! IC safety. 

mum number of  

on 

Recently a number of other  regulatory  goals have become 
important as t h e  issues associated w l th  them have received more 

a t t e n t i o n  frm the pub1 IC. Treblng" suggests t h e  f o l  lowing 
goals: 

1 .  Prcmotion o f  t h a t  form of industry s t r u c t u r e  most 
csnductlve t o  super ior  performance 

2. Establ lshment o f  nat ional  p r i o r l t  
sol ut ions  t o  c u r t a  i I ments 

3.  Recognit ion and contro l  of soc ieta 

es f o r  c u r t a l  lmenfs and 

costs. 

Deregulat ion and p r m o t i o n  o f  technologlcal  lnnsvat ion are  
presend-ly important issues i n  regulatory  pol icy. Both have t h e  
poss ib i  I l t y  o f  lowering costs  and have appeared t o  have worked 
i n  sane markets. Trebing argues t h a t  t h e  present s t r u c t u r e  I n  
the  u t  I I I t y  Industry preserves monopoly prof  Its, f a  i I s t o  
achieve maximum economies of scale, and dampens innovation. 
Regulakors should be concerned, therefore, i n  how t h e i r  
decis ions a f f e c t  s t r u c t u r e  i n  t h e  indusfry i n  order t o  avoid 
these problems. 

The second goal suggested by Trebing has received emphasis due 
t o  the  0 1 1  embargo, subsequent p r i c e  shocks, and coal s t r i k e s .  
When emergency s i t u a t i o n s  occur, it i s  o f ten  t o o  l a t e  f o r  pol icy 
decisions t o  be made and implemented. P r i o r  planning can 
s l g n l f l c a n t l y  reduce the  costs of d isrupt ions.  
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The final goal suggested by Treblng concerns environmental 
costs. The correct recovery of these costs are especial l y  
important when power is transferred over long distances 
(however, lt i s  more important in the pricing of power rather 
than in the pricing of wheel lng servfces) in that sometimes 
pol I ution problems are exported. An example is a mlne-mouth 
coal plant (Four Corners) producing power for an area where 
pollution requirements are stringent (Southern Callfornia). 

Other regulatory goals that have been considered by various 
regulatory agencies 

1 .  Malntenance of 

2. Income redlstr 

ncl ude: 

the qual Tty of service 

bution through ratesett 

3. Establ lshment of uniform prices for al I services provided 
by a utll ity 

4. Llfeline pricing 

5. Antitrust conslderations 

6. 01 I conservation. 

A number of regulatory goals can exist; the importance of each 
depends In large measure on the viewpoint of the fndividual. In 
thls study. the goals wll I be limited to ( 1 )  those which apply 
most directly to price regulatlon of wheeling rates, and (2) 
those where a superior pol icy for achievlng the goal's purpose 
does not exlst. These goal s, not necessarl I y I isted in order of 
thelr importance, are the goals that will be considered: 

1 .  Efficient use objective (Efficiency) 

2. 

3. 

4. Revenue requlrement objective (Adequacy). 

Fair cost apportionment or equity objective (Equ 

Practical ly  and feasibility objective (Practlcal 
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Methods other  than r e g u l a t i o n  may e x i s t  t o  obta in  t h e  same 
ob jec t ives  of  many of the  other regulatory  goals bu t  i n  a more 
d i r e c t  or e f f i c l e n t  manner than through p r i c e  r e g u l a t i o n  o f  a 
p a r t l c u l a r  industry. Reduction o f  monopoly franchises, 
r e s t r i c t i o n s  t o  promote competit ion, or implementation o f  t a x  
subsidies o r  t a r  i f  fs, such as on imported o i  I ,  may achieve the  
same r e s u l t s  as r e g u l a t i o n  w i th  less c o n f l i c t s  w i th  other 

goal s. *' L f f e l  ine pr ic ing,  o r  ensuring t h a t  c u s t m e r s  recelve 
a t  l e a s t  an amount o f  serv ice necessary f o r  survivaI ,  and 
lncreasing t h e  number of  cusfomers do no t  apply t o  wholesale 
r a t e s  such as i n  wheel ing. Likewise, the  maintenance o f  qual ily 
o f  servfce i s  usual l y  only a problem In  lncreasing cos t  
indus t r ies  where t h e  marglnal cos t  i s  hlgher than the  maximum 
a l  lowable pr ice.  

3.5.2 Appl i c a t l o n  o f  Regulatory Goals t o  Wheel ing 

Given the  p o t e n f i a l  f o r  wheel ing t ransact lsns to create seven 
major types o f  rea l  economic costs, how can r a t e s  be s e t  t o  meet 
t h e  four  major regulatory  p r l c i n g  object lves discussed ear l  l e r ?  
That is ,  what types of p r l c i n g  mechanisms o r  cmpensat lon 
schemes : 

1. Promote e f f i c i e n t  use of  t ransmission f a c l l  l t i e s  and a lso  
i n d i r e c t l y  promotes e f f l c i e n t  power t r a n s f e r s ?  

2. Recover cosPs a t t r l b u t a b l e  t o  wheel ing i n  an equi tab le 
manner? 

3 .  Can be understood and implemented r e l a t i v e l y  e a s i l y ?  

4. Ensure t h a t  the  wheeling u t i l i t y  i s  able t o  recover i t s  
transmisslon-re1 ated cos t  o f  service, inc l  udlng a f a i r  
r e t u r n  on i t s  transmlssion p l a n t  and equipment? 

We def lne and discuss issues associated w i t h  these object ives 
be l  ow a 

21 e Posner, 1971. 
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O f  course these goals may no t  be mutual ly consistent.  For 
example, t h e  informat ion neccessary t o  fmplement an e f f i c l e n t  
r a t e  s t r u c t u r e  (goal 1 )  may be impract ical  t o  obta in  (goal 3 ) .  
How we1 I a p a r t i c u l a r  r a t e  s t r u c t u r e  achieves t h e  var ious goals 
o f t e n  Is dependent on t h e  weighting given by t h e  regulatory  
process. Regulatory bodies a r e  subject  t o  pressures from a 

22 number o f  i n t e r e s t  groups and must balance conf l  i c t i n g  goals. 
This has espec ia l l y  become apparent i n  t h e  1970’s. “The pressure 
associated w i t h  consumer m i  I i tancy has shown t h a t  equ i ty  and 
income d i s t r l b u t i o n  can no longer be considered on a subordinate 

and o f ten  subJective basis.n23 

3.5.2-1 E f f  I c l e n t  Use 

Ef f i c iency .  as usual ly  used by economists, requi res t h a t  
resources ob ta in  t h e i r  best  use. This usual l y  occurs when p r i c e  
i s  equal t o  marginal o r  incremental cost. Incremental cost  
r e f l e c t s  the  cost  o f  t h e  resources used t o  supply an Incremental 
amount o f  service. I f  t h e  serv ice were no t  suppl led, then those 
resources could be used for t h e  product ion o f  another product or 
service; hence, incremental cost  i s  sometimes r e f e r r e d  t o  as t h e  
oppor tun i ty  cost  of a service. To seine extent, the  demand f o r  
al I services and products i s  i n f  I uenced by p r  Ice. If consumers 
are t o  decide r a t i o n a l l y  whether t o  consume more o r  less o f  the  
product or servfce, then t h e  p r i c e  should r e f l e c t  t h a t  which 
they are g l v i n g  up. When t h e  p r i c e  o f  a good o r  serv ice i s  s e t  
above i t s  incremental product ion cost, sane consumers who would 
have been w i l  I Ing t o  pay for t h e  resources needed f o r  t h e  
Incremental product ion o f  the  product o r  servIce w l l  I be 
unwil I lng t o  pay a higher amount. When t h i s  occurs, demand f o r  
t h e  product w i l  I fa1 1. Too few resources wil I be devoted t o  t h e  
production of the  product; therefore, product ion and consumption 
o f  t h e  product w i l  I be econmical  i y  i n e f f i c l e n t .  Conversely, i f  

22. See St ig le r ,  1971 f o r  t h e  c l a s s i c  paper on t h e  c o n f l i c t i n g  
pressures on regu la to rs  and Joskow, 1972, or Kasserman and 
Tepel, 1984 f o r  empir ical studies. 

23. Trebing, 1977 
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the product price is below the incremental cost, consumers w i l  1 
pay less than the value of the incremental resources used to 
produce the product and consume more of the product. A price 
bel ow incremental cost, therefore, causes to many resources So 

be used in the production of a product and the production and 
consumption of the product to be inefficlent. 

lnteruti I ity coordination and integration can be seriously 
affected i f  the efflciency goal is not achieved, especially if 
the pricing structure prevents certain transactions from 

oc~urlng.~~ From an econmic efficiency point of view, wheel ing 
rates should be based on the marginal costs, not the fixed or 
account i ng costs, of prov id i ng wheel i ng serv ices. The marg i na I 
costs that should be considered are the long-run marginal 
economic costs. These costs include al I costs a transaction 
would impose on the system over the long run. The costs are 
composed of operation, maintenance and capacity costs as 
described at the beginning of thls chapter. 

A wheeling transactlon that can be interrupted at any time does 
not impose additional capacity cos-ts on a system since they 
occur when there i s  unused capaclty. Simllarly, very 
short-term, non-interruptible transactions may not impose 
long-term capacity costs on the system unless there is an 
expectation that such types of transactions w i l l  occur in the 
future. Final ly, long-term, non-interruptible transactions and 
transactions where facilities are required to be built incur 
substantial capacity costs over She long run and should be 
charged correspondingly. 

When the demand for wheel ing serv ices exceed present avai I ab1 e 
capacity at prices equal to long-term marginal costs, in the 
short-term it may be neccessary to ration available capaclty. 
If the short run elasticity for wheeling services i s  smal I )  

24. For example, economy interchange transactions that may be 
economically efficient can be prevented if the pricing 
structures used by the potential participants in such 
transactions fall to reflect the incremenfal and decremental 
costs (i.e., marginal costs) of the particlpants. 
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pr ices  may have t o  change d r a s t i c a l l y  t o  l i m i t  demand t o  

avai lab1 e supply. 25 When demand c u r t a  I I ments have been 
neccessary it usual l y  has been met w i th  p r i o r i t y  systems. The 
Federal Power Commission (now FERC) used t h i s  method i n  t h e  

natural  gas areaz6 and It has been used w i t h  respect t o  
petroteum sales a t  both t h e  s t a t e  and federal  levels. 

Unfortunately,  such p r i o r i t y  systems do not  ensure econcmic 
e f f  lc iency ( t h a t  is ,  resources obta in  t h e i r  best  use). Oakland 
suggests that ,  flOptimal condi t ions cal  I f o r  t h e  r a t i o n i n g  o f  t h e  

good through user charges.tf27 An auct ion ing process of t h e  
ava i lab le  capaci ty would ensure t h a t  t h e  most valued use would 
ob ta in  t h e  use of t h e  capaci ty because t h e  b i d  f o r  such use 
could be higher than other  bids. Therefore, i n  s f tua t Ions  where 
demand a t  long run marginal cos t  i s  higher than ava i lab le  
capaclty, an auct ion lng process could be implemented t o  obta in  
econmic  e f f i c i e n c y .  

3.5.2.2 F a i r  Cost Apportionment o r  Equity 

Fairness or equi ty  serve a5 the  bas is  f o r  many o f  the  cases 
before regulatory  commissions and, therefore,  they should be 
c a r e f u l l y  considered. F a i l u r e  t o  do so "would divorce theory 

from pract lce.  &'* The goal o f  equi ty  o r  fa i rness i s  I lmited 
here t o  the discussion of p r ices  t h a t  should be charged f o r  
var ious services. Fairness and equi ty  wi th  respect t o  r e t u r n  on 
investment are discussed below under revenue requirement. 

25. see Acton, 1976 f o r  a discussion of t h i s  problem r e l a t e d  t o  
f i n a l  demands for e l e c t r i c i t y  

26. see Trebing, 1977 f o r  a discussion on t h e  e f f e c t s  of t h i s  
p r  I or  i t y  system 

27. Oakland, 1972 

28. Bonbright, 1961, p. 293. 
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A p r i c i n g  s t ruc tu re  1s usua l ly  defined as f a i r  or equ i tab le  i n  
economic I i t e r a t u r e  when the  p r l c i n g  s t r u c t u r e  does n o t  unduly 
favor  one s e t  of consumers a t  the  expense o f  another set. 
Unfortunately,  t h i s  d e f l n i t l o n  does no t  r e s u l t  i n  a s e t  of 
unique pr ices.  For example, i f  an e x i s t i n g  t ransmission I l n e  
runs between two large serv ice  areas, there  exfsPs a number of 
r a t e s  f o r  o ther  serv ice areas along the  I Ine t h a t  could s a t i s f y  
the  fa i rness  c r i t e r i a .  Any r a t e  above t h e  incremenfal cos t  o f  
havlng an add i t lona l  serv ice  area served by the  I fne would 
reduce the  costs  t o  the  two major serv ice areas. One couI'd sayo 
then, t h a t  w l t h  respect t o  the  two serv ice  areas, any r a t e  above 
the  incremental cos t  of  the  t h l r d  serv ice  area i s  f a i r  because 
other  serv ice areas are pay Ing less than they woul d otherwise 

have paid. 29 Moreover, according t o  t h i s  de f l n i t l on ,  any 
a l l o c a t i o n  of c m m n  costs  Is f a i r  because one a l l o c a t l o n  cannot 
be judged by economists t o  be super ior  t o  another. 

This d e f l n i t i o n  and bel fe f  t h a t  the  a l l o c a t i o n  o f  
non- incremental costs  i s  a r b i t r a r y  w i t h  respect t o  econm i c  
theory i s  f a i r l y  cons is tent  throughout the  econanlc I l t e ra tu re .  
F r i t z  Machlup i n  .hxmmks af Se l le r  f q  Canpe t i t i on  discusses the  
tlimpossibil i t y  of a ra t rona l  al l oca t i on  when t h e  assumed 
ob jec t i ve  i s  t o  determine the s p e c i f l c  costs  i n  a j o i n t  cos t  

s l t ~ a t i o n . ~ ~ ~ ~  Bonbr lght s ta tes  t h a t  " the only costs  at locable ... t o  any glven product o r  amount of product are d i f f e r e n t i a l  

costs. If3l Also, 'lwhether o r  no t  the  r a t e  t h e o r i s t  should ... 
take p a r t  ... i n  controvers ies about r i v a l  standards of  
fa l rness  i s  another question. The answer usual ly  g iven by 
economists Is i n  the negative, on the  ground that- t he  question, 
being one o f  ethics, goes beyond t h e i r  professional  

competence. t132 Garf I e l  d and Wal I ace s t a t e  t h a t  t f j o i n t  costs  are 
lncapable o f  'accurate' or ' ce r ta in '  al l oca t i on  among respec t ive  

29. Faul habet-, 1975. 

30. Machlup, 1952 

31. Bonbright, 1961, p. 298 

32. Bonbright, 1961, p. 133 
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types of service.IJ3 Even the Supreme Court subscribed to this 
view in Colorado Interstate Gas Company v. the Federal Power 
Commission, " A I  location of costs is not a matter for the SI Ide 

rule ... It has no claim to an exact science.tt 34 

When a speciflc al location of joint costs i s  suggested in the 
literature a particular social welfare function must be 
assumed. This I iterature is related to the optimal tax 

I Iterature. Fel d ~ t e 1 n ~ ~  and Munk31i discuss this issue. 

Other definltions of equity or fairness exist. One i s  that 
equity or fairness means equality. Two variations of this 
definition exist. The first variation assumes that, based on 
quantity of power del ivered, regardless of costs, total costs of 
transmission should be al located equal ly. The second assumes 
that common costs should be a1 located equal ly based on the 
quantity of power del ivered. 

The first variation Implies that transmitting 1 mWh is a 
particular service and its price should be the same for a l l  
purchasers of that service. This argument fails to consider 
that transmission servlce is not a single product but has time, 
voltage, and distance dimensions. For example, transmitting 
power during off-peak periods over a short distance is 
cons1 derabl y less cost1 y, and thereby different, than 
transmitting power during system peak periods over a long 
distance at distribution voltage. 

The 58COnd variation refers only to the at location of  common 
costs. Any ldentif iable costs are borne by the customer who 
imposes these costs. Other common (or joint) costs are then 
allocated based on the use of the particular cus-tctner. Such 

33. Garf iel d and Wal lace, 1964 

34. Colorado Interstate Gas Company v. the Federal Power 
Cmmlsslon, 324 U. S.  581,589 (19451 

35. Feldsteln, 1972 

36. Nunk, 1977 
/ 
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a l l o c a t l o n  schemes have been shown t o  discourage wasteful use 

and dupl i ca te  f a c l l  l t i e s  37 bu t  may not promote a1 I 
c o s t - j u s t i f  led use. Therefore, they may no t  be e f f  l c i en t .  

Another d e f i n i t i o n  o f  equ i ty  concers t h e  ai1 i t v  of cer-tain 
groups t o  pay. I n  e f fec t ,  r a t e s  becane a method o f  i n c m e  
redistr ibu-f- ion (as discussed prev ious ly  t h i s  i s  sometimes 
considered a goal of regu la t i on  i n  i t s e l f ) .  For example, I t  may 
be bel ieved t h a t  r e s i d e n t l a l  customers (or  a predominantly 
r e s i d e n t i a l  u t i l i t y ) ,  s lnce they cannot pass higher cos ts  on to  
custmers,  a re  less ab le  t o  pay f o r  r a t e  lncreases than 
ccmmercf a l  o r  i ndus t r i a l  custaners. Therefore, t h e i  r r a t e s  
shou I d be s e t  I ower. 

A r e l a t e d  def i n i t l o n  concerns t h e  y i l  I in- of c e r t a l n  groups 
t o  pay. I n  t h l s  d e f i n l t i s n  it i s  considered f a i r  or equ i tab le  
t o  charge lower r a f e s  Po those who may consume s u b s t a n t i a l l y  
less o r  even stop consuming a t  hPgher rates. I+ i s  bel leved 
t h a t  t h e  serv ice  I s  more t o  those more w i l  I ing t o  pay 
f o r  the  serv ice  and t h a t  they should pay what the  serv lce  i s  
llwor-bh". However, o ther  fac to rs  en ter  l n t o  t h i s  p r i c i n g  
s t ruc tu re .  Even i f  the  customers paylng t h e  lower r a t e s  pay 
only some of t h e  j o i n t  cos ts  associated w i t h  the  service, t h e  
r a t e s  for  the  other customers are  I ower than i f  t he  f i r s t  group 
d i d  n o t  buy the  service. Also, w i t h  a one-part rate, It can be 
shown t h a t  wel fare i n  the  market is maximized under such r a t e  
s t ruc tu res  ( t h i s  p o i n t  w i l l  be discussed l a t e r ) .  

A f i n a l  definition involves the  equ i ty  o r  f a i rness  of payment 
for  external i t i e s  associated w i t h  producing a service. Using an 
example used i n  the  previous section, consider p o l l u t i o n  from a 
power p l a n t  which occurs subs tan t i a l l y  l oca l l y .  There may be a 
b e l i e f  t h a t  it i s  on l y  f a i r  t h a t  i f  the  power from the  p l a n t  i s  
transm i t t e d  e l  sew here, then those d i s t a n t  cmmun i t i es shoul d pay 
re1 a t  i ve l  y more Than I oca1 consumers. The hlgher d i s t a n t  r a t e s  
would be used t o  lower local ra tes  as compensation f o r  t h e  
p o l l u t i o n  t h e  loca l  inhab i tan ts  must bear ( e f f i c l e n c y  would 

37. see TschirharP, 1979, far a proof of t h i s  statement 
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require that all consumers pay more and the same rate, except 
for transmission costs). 

A number of government agencies (such as the U.S. Army Corps 06 
Engineers) use a pricing method where a custcmer class 'Is 
charged its identifiable incremental cost plus its proportional 
share of jolnt costs. The proportional share is determined by 
the cost of the facility if it were built solely to serve the 
particular class, divided by the sum of such costs for all 
classes. This is bel ieved -to be fair and equitable since each 
class's costs are dependent on the costs that would be incurred 
i f  the class were alone. This is referred to as the sol itary 
incremental cost. 

Each definitlon has its adherents, buff econcmic theory cannot 
def inltlvely decide between the latter def inftion (that is, 
wDthout an explicit social welfare function). Economic theory 
can only give guidance to the effects of such definitions on 
other goals of regulation. The particular choice between these 
definitions are and should be politlcal decisions. The 
definition used here wil I be that usually used in the economic 
I Iterature and no recommendation w i I  I be made with respect to 
the allocation of joint costs. 

I n  these definitions of falrness, the term "free rider" is often 
used in reference to those customers who do not pay the fair 
price. In the definition used by most economists, this would 
mean a custcmer who does not pay the identifiable incremental 
cost that he imposes on the system. The strlctly uniform 
pricing definitlon would refer to a customer as a free rider 
when he pays less than a uniform price. A high income custmer 
not paying a higher rate than the average rate would be termed a 
free rider from the abll Ity to pay def lnitlon. 

3.5.2.3 Practicality and Feasibil lty 

Practical attrlbutes and freedom f r m  controversy are probably 
not as important in large wheeling transactions as in retail 
rates but may be as important in mal I wheel ing transactions. 
In large transactions, the costs Imposed by a fa l lu re  to meet 
these specific goals may be minor in comparison to potential 
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benefits, although t h e  f a i l u r e  may cause s i g n i f i c a n t  delays i n  a 
utility's being w i l l i n g  t o  buy o r  s e l l  wheellng services. An 
aspect of p rac t i ca l  i t y  and f e a s l b i l  i t y  i s  revenue and r a t e  
s tab i  I l t y .  As demonstrated by cont rac ts  negot iated i n  the  past, 
these aspects a re  of vary ing  importance. For example, sane 
cont rac ts  spec i f y  t h a t  wheel i ng charges shal I be cal cu I ated f r a n  
spl i t-sav ings, thereby varying hourly. Other cont rac ts  spec i fy  
long-term f i x e d  charges. 

The main obstacle' t o  p rac t i ca l  i t y  i n  wheel ing r a t e  s t ruc tu res  is 
t he  amount o f  lnformat ion requ l red  and t h e  q u a l i t y  o f  t h e  
informat ion on which t o  base the  rates. Accurate informafion 
no t  on ly  leads t o  ensuring t h a t  o ther  goals such as e f f i c i e n c y  
a re  met, bu t  also, can a l  l e v i a t e  s i g n l f  i can t  controversy 
concerning t h e  rates. I f  wheel ing r a t e s  are t o  be cos t  based, 
subs tan t ia l  ana lys is  (as dlscussed i n  Chapter 2 )  must be 
performed t o  determ i ne these costs. Even deferm i n i  ng t h e  
f ac i  I i t i e s  used by a t ransac t ion  may r e q u i r e  computer model i ng .  

I f  r a t e s  a re  based on t h e  abi  I I t y  o r  w i I  I ingness t o  pay, 
determining these fac to rs  w i t h  a high enough level of p rec i s ion  

t o  avoid challenges may be impossible. 38, 39 

3.5.2.4 Revenue Requlrement 

The revenue requirement ob jec t i ve  imp1 ies  t h a t  a u t i 1  i t y  should 
be al lowed t o  recover i t s  transmission-related costs. Without 
t h i s  object lve,  u t i l i t i e s  would n o t  have t h e  incent ive  t o  
maintain or add transmlssion f a c i l i t i e s .  The lack o f  incent ive  
would se r ious l y  a f f e c t  t h e  s i g n l f  i can t  po ten t ia l  cos t  savings 

38. The telephone industry r o u t i n e l y  overcomes these problems, 
b u t  t h e  U.S. Postal Service has d l f f l c u l t i e s  i n  basing r a t e s  on 
demand analysis. The U.S. Appeals Court of t h e  D i s t r i c t  of 
Columbla re jec ted  such demand e l a s t i c i t y  based r a t e s  i n  National 
Associat ion of Greetlng Card Pub1 i ca t i ons  vs. t h e  U.S. Postal  
Servlce, Civ. No, 75-1856-U.S. Appl. D.C. C l r .  F. ilnd, Dec. 
28, 1976 

39. See W i l  I lg ,  1979; Sherman, 1979; and, Huettner, 1982 f o r  
examples o f  implementation of Ramsey p r i c i n g  
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and reliability benefits that can be achieved through greater 

levels of coordlnated uti1 ity operations. 40, 411 

This objective focuses on a uti I ity's transmission-re1 ated 
revenue requirement, which i s  based on Invested capital costs 
and the extent to which prlces for wheel ing services contribute 
to the recovery of this revenue requirement, Under current 
ratemaking practices at FERC (and at most state regulatory 
bodies), the level of profit that a utflity i s  allowed to earn 
Is constra I ned by three factors: 1 ts embedded (accat.int i ng 1 cost 
of piant and equipment used to provide electricity to custcmers; 
the return ai lowed on these investments; and its operating 
expenses. These constraints are typical ly se-f for an historic 
or projected 12-month period cal led a test year. Using 
test-year bil I ing lnformatlon and the estabt ished revenue 
requlremen.f, rates are set to produce the revenue requirement. 
Part of this ratemaklng process i s  the "functional ization" of 
costs into generation, transmission, distrlbution, and general 
cost categories. In the discussion that follows, we assume 
that: ( 1 )  a utility serves only wholesale custcmers, which 
el iminates the problem of segregating costs by retail and 
wholesale regulatory jurisdictions; and (2) a ut1 I ity's 
transmission-related cost of service and revenue requirement can 
be identiffed using the functional ization process and the rate 
of return al lowed by FERC on the uti1 Ity's capital ized 
investment costs and expenses. 

The revenue requirement 1s basically payment for factor inputs. 
The setting of the ai lowed revenues by a regulatory body 
involves a l l  of the previously discussed goals of regulation. 
There are problems associated with eff iciency, equity, and 
practical Ity. Rather than the efficiency of end user prices, 
the efficlency problem here i s  with inputs. If a utility Is not 
able to recover certain costs assoclated with wheel ing, use of 
facillties for wheeling and new Investment for wheeling may be 
I imited. If this occurs, resources would not obtain their best 
use and inefficiencies would result. 

40. MacAvoy, 1974, pp. 293 

41. U. S.  Department of Energy, 1980. 
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Since the u t i  I i t y  must absorb ccmmitted costs  which are no t  
covered by ra tes  from pro f  its, the  r a t e  o f  r e t u r n  on investment 
would decl ine. The r a t e  o f  r e t u r n  on investment i s  the payment 
f o r  t h i s  f a c t o r  of production. I f  the  payment i s  t o o  low t he  

42 f i r m  would probably d i s inves t  i n  t h e  f a c i l i t i e s  used. 

Inadequate re tu rns  I ower the  val ue o f  stsckhol der q u i  t y .  43 I n  
e f fec t ,  low ra tes  are  paid f o r  by the  value of stockholder 
equity. Therefore, the  quest ion o f  f a i rness  and equ i ty  a r ises  
and the  answer depends on t h e  p a r t i c u l a r  d e f i n i t i o n  o f  fa i rness  
and equi ty.  The d e f i n i t i o n  developed i n  the sect ion on end-use 
p r i ce  equ i ty  would imply t h a t  investment be pr iced a t  i t s  
marginal cost. "The economist, t ak ing  as h i s  model the  equating 
of p r f ce  and marginal cost, would begin by i d e n t i f y i n g  a s  t he  
' cor rec t '  r e t u r n  the one t h a t  covers the  cos t  o f  (incremental 1 

capi ta l . "44 On the  basis o f  t he  a b i l  i t y  t o  pay d e f i n i t i o n ,  it Is 
scmetimes argued t h a t  a cmpany ( t h a t  is, i ps  stockholders) 
should be able t o  absorb lower p r o f i t s  ra the r  than customers 
paying h lgher  rates.  

I n  t r y i n g  t o  achieve the  goals o f  e f f i c i e n c y  and equi ty,  t he  
goal of p rac t i ca l  i t y  ar ises.  The problems associated w i t h  these 
goals are: ( 1 )  how are the  costs  determined and a1 located; (2 )  
how i s  t he  value of  investment determined; and, ( 3 )  how i s  the 
r a t e  of  r e t u r n  determined. The f i r s t  quest ion was dlscussed 
under the  e f f i c i e n c y  of end-user pr lces.  There are genera l ly  

42. I f  investment occurs presenP stockhol dess waul d have t h e i r  
earnings d i l u t e d  and the  value of  t h e i r  ho ld ings would decl ine. 
Therefore, i f  the  f lrm's management has t h e  i n t e r e s t  of  present 
stockholders i n  mind, investment wl I I not  be made. However, 
regulatory  bodies can fo rce  investment (see Kahn, I ,  1970, p. 
42).  

43. I n  add i t i on  t o  t h e  e f f e c t s  discussed i n  t h e  previous 
footnote, the  value of  stockholder equi ty  can decl Ine even 
w i t hou t  new investment. S i  nce d i s i nvestment requ i res t i me, a 
f i r m  can continue operat ing even when t h i s  i s  occuring. The low 
earnings would themselves lower the  value of  equi ty  s ince the  
val ue is determined by the present val ue o f  f u t u r e  earnings (see 
Kahn, I, 1970, pp. 58-60). 

44.  Kahn, I, 1970 p. 43 
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three methods t o  determine the val ue of investment: market val ue 
of e q u i t y ,  embedded cost, and reproductive costs ithe cost of 
reproduclng current facil i t l es ) .  Since a higher percent return 
leads t o  a higher market val ue of e q u i t y  and hence ( If  the level 
of the return stays constant) a lower percent return, using the 
market value would lead t o  circular results. T h i s  method, then, 
cannot be used. Given that the fac l l j t i es  used by a wheeling 
transaction are known, estimation of embedded or  reproductive 
costs are s t ra ightforward t o  calculate. The question then 
becomes which one of these two methods s h o u l d  be  used. Since 
the crucial factor for equity holders i s  the total level of the  
return generated, eTther of the two latter methods may be used 
w i t h  equal results i f  the rate of return I s  consistent w l t h  the 
measure of investment. 

Determining the rate of return, though, Is d l f f i c u l t  t o  
acccinpl i s h .  The problems are: whose rate of return to  use a s  a 
benchmark a n d  over what t i m e  period s h o u l d  I t  be measured. 
General l y ,  I t  Is bel ieved t h a t  the return of ffcomparableff 

companies w i t h  "comparablefq risks should be used. 45 However, 
the procedure eliminates the incentive for a company to do 
we1 1 .  I f  a company is we1 I managed, comparative companies w o u l d  
be we1 I managed. These companies woul d have a lower cost of 

capital and rate of return since they would be less r i s k y .  An 
Improvement i n  management, therefore, could lead t o  a lower rate 
of return. The use of ncOmparativetf companies, then, must be 
balanced w i t h  the need t o  maintain incentives. 

The time period over which the rate of return of ccmparatlve 
companies is observed is another important aspect of determining 
the rate of return for a regulated f i r m .  lnflatlon and interest 
rates have become volatile over the p a s t  decade. T h i s  
i n f  I uences the rate of returns for "comparablef1 companies. NoP 
o n l y ,  then, m u s t  companies be used t o  determine the rate of 
return, b u t  a1 so, comparable time periods. Otherwise, 
significant over or under recovery of returns may arise. The 
uncertainty assoclated w l t h  deterrnlning t h e  rate of return i s  

45. The U.S. Supreme Court affirmed t h i s  principle i n  "Federal 
Power Commission v. Hope Natural Gas Company, 320 U.S. 591,601 
(1944).  
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l a rge  and the  behavior and performance of t h e  f l r m  i s  an 
important I nd i ca t i on  o f  whether the  r a t e  i s  too small or too 
I arge. 

3.5.2.5 Balancing Regulatory Goals 

As mentloned prevlously, t h e  goals of r e g u l a t l o n  may no t  be 
mutual ly consistent. Marginal cos t  p r i c l n g  requ i red  for  
e f f i c i e n c y  may over o r  under recover revenues requ i red  t o  meet a 
f a i r  r e t u r n  on investment. Such pr lc ing ,  moreover, s a t i s f  ies 
the def i n i t l o n  of equ i ty  used here bu t  does not  neccessarl l y  
s a t i s f y  o ther  def i n i t i o n s  of equi ty.  This sec t i on  discusses t h e  
imp1 l c a t i o n s  of t r y i n g  t o  achleve a balance between t h e  
regu la to ry  goals. 

In  a purely compet i t ive market situal-ion, each consumer faces a 
uniform pr ice;  each produces i s  able t o  recover i t s  Potal cos t  
of production; and no u n i t  of QUI-put i s  so ld  below its marginal 
cos+. Therefore, a compet i t l ve  market p r i c e  i s  no t  only 
e f f  i c len t ,  bu t  it i s  a l s o  equltable. Wlth decreasing marginal 
costs over the  e n t i r e  range of outputs, p r i c e  must be s e t  above 
marglnal cos-6-s to recover Potal casts. Thus, equ i ty  lssues 
a r i s e  along w i t h  e f f  lc iency issues i n  developing a compensation 
scheme f o r  transmission services. 

The economlc I f t e r a f u r e  has been discusslng t h e  bal ance between 
e f f i c i ency ,  equ i ty  and adequacy slnce a t  l e a s t  t h e  1870's. A 
number o f  authors argued t h a t  low p r l ces  i n  e l a s t i c  markets 
could recover a t  l eas t  sane consumer cos ts  and maintain the  

f i rm 's  p r o f i t s  thus leading t o  lower p r i ces  for  everyone.46 This 
type of p r l c e  d i sc r im lna t i on  I s  now commonly re fe r red  t o  as 
Ramsey p r i c l n g  and was shown t o  maximlze consumers' and 
producers' surplus given t h a t  an adequate r e t u r n  must be made 
and a me p a r t  p r l c i n g  structure.  Ramsey's . a r t i c l e  on t h i s  

top ic  appeared I n  1927 i n  the  Economic Journal.47 Given the  

46. Alexander, 1887 

47. Ramsey, 1927 
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requlrWents, resources are used optimal ly and the pricing 
method can be cal led "second best" eff icient. 

Boiteux in 1951 presented a more formal and was able 
49 to abstract fran using consumer surplus. In a 1956 article 

Boiteux was able to employ a Pareto optimal ity approach and was 
able to eliminate all need of inter-personal comparisons of 
uti1 ity. Since that time a number of other authors have been 
able to refine the proof of the "second best" eff iciency of this 
type of prlcing. 

This type of pricing methodology suffers frcm three major 
problems: ( 1 1  it Is only eff lcient in a "second best" sense; ( 2 )  
the practical implementation of this pricing methodology for 
wheel ing services may be impossible; and, ( 3 )  the criteria for 
equity according to various other definitions may not be 
fulfllled. Since prices are adjusted away from marginal costs, 
the actual level of consumption of a service may be far 
different than the true "efficienttt level. How far these 
differences may be depends on the elasticities of the demands. 
Since wheeling is usually a relatively small proportion of the 
total cost and cost savings of a power transaction (usually 
power costs and cost savings are higher) and usually no close 
substitutes for wheel ing exists (transmisslon facil ities are 
I imited and usually require the ful I or partial participation of 
the uti1 ity's service area the transmission I ine traverses, that 
is ,  one often must have the wheel ing uti1 Ityts concurrence on 
building substitute I inesl, we would expect the elasticity to be 
I ow. 

Determinlng the actual elasticities, though, may be difficult. 
Therefore practfcal implementation of the pricing methodology 
may be impossible. Elasticities probably differ not only fran 
the above factors but also on the duration of the service and 
the nature of the service (fTrm or interruptible, see Chapter 4 
for def i n I ti ons of these terms 1 . 

---------- 
48. Boiteux, 1951 

49, Bofteux, 1956 
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Long-term serv ice may have more s u b s t i t u t i o n  poss ib i l  i t i e s  (such 
as, new transmission I ines o r  new generating f a c i  I i t i e s ,  
although t h e  lead t imes f o r  these f a c i l i t i e s  are now 
cons! derabl e)  and, therefore, a higher el a s t i c l  t y  than 
short-term service. I n t e r r u p t i b l e  serv lce (s ince  the  u t i 1  i t y  
must have al te rna f ives  aval I ab1 e 1 f t h e  serv fce i s  in ter rupted)  
also has more s u b s t i t u t l o n  possibll l t l e s  and probably higher 
e l a s t l c ! t i e s  than f i r m  service. The e l a s t i c l t i e s  a re  a l so  
inf luenced by the propor t lon o f  t o t a l  costs  and cost  savings 
wheel lng represents I n  t h e  overal I power t ransact lon.  The 
higher the  propor t ion t h e  more t h a t  derived demand f o r  t h e  
service 1s af fec ted  and t h e  higher the  e l a s t i c i t y .  Since al I of  
these f a c t o r s  are u t i l  i t y  and even t ransact ion dependent t h e  
est imat ion of t h e  e l a s t i c i t i e s  are d i f f i c u l t  I f  not  impossible 
t o  determi ne. 

The t h  I r d  prob I em assoc i ated w i t h  the  Ramsey p r  i c i ng rnethodol ogy 
i s  f a i l u r e  t o  agree w i t h  c e r t a l n  d e f i n i t l o n s  of  equi ty.  
Non-cost based d l f f e r e n t i a l  p r i c i n g  ( p r l c e  d lsc r im lna t ion)  i s  
o f t e n  regarded as inequitable. Ramsey p r i c l n g  can produce 
substant la l  p r i c e  d l f ferences of t h i s  type. However, I f  pr ices  
are adjusted upward t o  account f o r  underrecovery o f  revenue, 
then according Po t h e  d e f l n i t l o n  o f  equi ty  used here one cannot 
say t h a t  there  i s  an inequi tab le p r l c e  s t ructure.  

Another a l t e r n a t l v e  p r l c e  s t r u c t u r e  t h a t  can be used l-o balance 
t h e  regulatory  goals i s  a mu l t i -par t  (usual ly  two-part) r a t e  
s t ructure.  The two-part r a t e  s t r u c t u r e  Is usual l y  composed o f  a 

constant marglnal p r i c e  per u n i t  consumed and a f i x e d  annual (o r  
monthly) fee sometimes c a l l e d  an admission fee. '!If t h e  
marginal p r i c e  i s  s e t  equal t o  t h e  marginal c o s t  and t h e  
r e s u l t i n g  annual charge does not  cause any po ten t ia l  custaners 
to pre fer  no purchase a t  a l l ,  the  a l l o c a t l o n  of  resources 1s 

Pareto e f  f i c i e r ~ t . ~ ~ ~ ~  Problems associated w l t h  t h i s  type of 
p r i c i n g  involves ensuring t h a t  po ten t ia l  p a r t i c i p a n t s  are no t  
dissuaded by the f i x e d  charge and d i s t r i b u t i o n a l  aspects 
assoclated w i th  the charge. I f  one en t ry  p r i c e  i s  charged some 
smal I t ransact ions may be excluded. However, m u l t i p l e  blocks 

50. Fel dsteIn,1972 
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based on usage for the annual charge may be used to overccme 
this problem with no decrease in efficiency if the blocks and 
demands are sufficiently polarized so that crossover between 
blocks does not occur. 

Any rate structure that i s  based on costs (as are optimal Ramsey 
and two-part rate structures) have serfous practical i ty problems 
associated with wheel ing transactions. Accurate cost 
Information, as described In Chapter 2, may have to be obtained 
from computer simulations. For smal I, short lead tlme 
transactions the simulations may inhibit the transactions frcm 
Occur i ng. 

In the long run wheel Ing services exiblt decl infng costs. Seven 
specific economic costs can be attributable to wheeling. The 
regulatory question is how to practical ly  recover these various 
costs In an efficient and equitable manner. Efficiency is 
defined as resources obtaining their best use. This i s  usual ly 
obtained when price is equal to marginal or incremental cost. 
Econanics can give 1 ittie guidance to equitable distribution of 

costs beyond identff iable marginal or lncremental costs. 
Practicality In the rate methodology i s  neccessary for 
Implementation. Flnal ly, the adequate recovery of investment is 
needed to maintaln investment in facil Ities and equity with 
respect to stockholders. A I  1 of these scmetimes confl lctlng 
object i ves must be ba I anced by the regu I atory body. 
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Additional References on Pric ing Rules i n  Regulated 
industries 

1. Baurnol, We J., and D. P. Bradford, lsOp-timal Deparfures 
from Marglnal Cost Prlclrrg,'s lmxkm J5xmxnk &xLx, 
VOI . 60 ( 1  970). p p .  265-283. 

2. Braetigam, R. R., "An Analysis of Ful l y  Distributed Cost 
Pricing in Regulated Industries," Beba &U nf. 
EcOnOmlcs, Vol. 11 (Sprlng 198C , pp. 182-196. 

3. Clernens, E. W., Vrice Discrirn 
I ndustr ies, h e r  1 can . ~ C I  
pp. 794-802. 

nation In Decreasing Cost 
Revierl, Vol. 31 (19411, 

4. Cole, 0. P., "A Note on Flrl l y  Distributed Cost Prices,1fi 
W JournaL d wits, Vol. 7 (Spring 19761, pp. 
293-2528. 

5. Dlmopoulos, D, "Priclng Schemes for  Regulated Enterprises 
and Their Welfare lrnpl icatlons in the Case of 
Electricity,ll IhLL Jourm af .J%azxmh~, Vol. 12 (Spring 
19811, pp. 185-200. 

6. Feldstein, M. S, , llDlstributional Equity and Optimal 
Structure of Pub1 I C  Pt-icesp1' herican EamsnLs  J&x-L.w, 
Vol. 62 (19721, pp. 32-36. 

7. Leland, H. E. and R. A. Meyer, llMonopoly Pricing 
Structures as the Imperfect Dlscrimination,tl BELL hucmil. 
af ~m;S, V O I ,  7 (19761, pp. 449-462. 

8. Leuthold, J. H., "The Optimal Congestion Charge When 
Equity Matters,11 E G Q U U ,  Vol. 43 (19761, pp. 77-82. 

9. M i l  I s ,  G., "Pub1 ic Uti1 ity Prlclng for Jolnt Demand 
Involving a Durable Good,11 BELL Journal af. €amanksy 
Vol. 7 (Spring 19761, pp. 299-307. 
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10. Sharkey, W. W., lfExistence of Sustainable Prices for 
Natural Monopoly Outputs,ft W af. Lcon-, 
Vol. 12 (Spring 19811, pp. 144-154. 

1 1 .  Sherman, R. and M. Visscher, wSecond-Best Pricing w ith 
Stochastic Demand," American Econan.lc Review, VoI. 68 
(19781, pp. 41-53. 

12. Tschlrhart, J. and F. Jen, tgBehavlor of a Monopoly 
Offerlng Interruptible Service," BrtlL Sournal. af 
ECOnCmJCS, Vol . 10 (Spring 19791, pp. 244-258. 

13. Vogelsong, 1 .  and J. Finsinger, "A Regulafory Adjustment 
Process for Optimal Pricing by Multiproduct Nanopoly 
Firm," &lJ. Journal ef hr;enCmtiQ, Vol. 10 (Spring 19791, 
pp. 157-171. 

14. Whirton, C., "The Welfare Effects of ICC Rate Regulation 
Revisited,1t Bell Journal af -, Vol. 12 (Spring 
19811, pp. 232-244. 

15. Wllson, L. S . ,  'The Interactlon of Equity and Efflciency 
Factors In Optimal Pricing Rules," Journal. af. P_ub.lic 
-, VOJ. 7 (19771, pp. 351-363. 
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Chapter 4 

Existing Wheel fng Arrangements 

4.1 Introduction 

This chapter is a review of Appendices I through I V  whlch are 
detalled discussions of existing wheel ing arrangements, of major 
FERC proceedings involving wheeling arrangements, and of 
fnstitutlonal factors affecting wheeling arrangements. Appendix 
I is discussed first and contains an overview of a1 I wheel ing 
arrangements on file at FERC, federal marketing agencies, the 
Power Authority of the State of New York, and the State of 
Texas. The next appendlx discussed, Appendix I I ,  i s  an in-depth 
analysis of a sample of 52 FERC wheel ing arrangements. The 
arrangements are described, the ut11 ltles' rationale for 
specfbic terms are given, and the arrangements are evaluated as 
to how well they meet the goals of regulation established in 
Chapter 3 .  Appendix I I I i s  then reviewed. This appendix 
describes the major FERC proceedings involving wheel ing and how 
the issues were resolved. Final l y ,  
i ns 

In generalb the wheeling arrangements studied show wlde 
varlatlons as to their terms and conditions. Also, the terms 
and conditions are such that it Is uncertain how close they meet 
the goals of regulation and appear to be rather restrictive. 
The relaxation of these restrictions could give way to a freer 
and more competitive market for  bulk power. 
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4.7 Descr ip t ion  and C k s i f  i c a t i o n  o f  W h e e i v  

There are over 1,000 wheeling arrangements on f i l e  a t  var ious 
agencies i n  t h e  United States. These arrangements f a l  I i n t o  one 
of two categories: t a r i f f s  and r a t e  schedules. T a r i f f s  a re  
arrangements which do no t  speci fy p a r t i c u l a r  p a r t i c i p a n t s  b u t  
usua l l y  a re  open t o  c e r t a i n  classes of wheeling customers. Rate 
schedules, on t h e  other hand, a re  between f i x e d  and spec i f i ed  
par t i c ipants .  The arrangements usual I y incl ude: 

1. t ype  o f  transmission service; 

2. compensation methods and r a t e  forms; 

3.  s p e c i f i c  requlrements f o r  service; 

4 .  n o t i c e  and response requirements; and, 

5. o the r  miscellaneous requirements. 

Most o f  t he  arrangements a re  f I l ed  a t  var ious federal  and s t a t e  
agencies. The la rges t  group are  those f i l e d  a t  t h e  Federal 
Energy Regulatory Commission (FERC) and c m p r l s e  most of t he  
arrangements i n  which investor owned u t i  D i t i e s  a re  the  prov i d e m  
of the  wheel ing services. The federal marketlssg agencies, such 
as Phe Alaska Power Administrat ion, Bonnevil l e  Power 
Administrat lon, Southeastern Power Administrat ion, Southwestern 
Power Adm i n  i s t r a t  i on, and t h e  Western Area Power Adm i n  I s t r a t i  on, 
a l so  have large numbers of wheel ing arrangements on f i l e  b u t  
sane overlap those on f l l e  a t  FERC. Arrangements where investor 
owned u t i 1  i t i e s  a re  p rov id ing  services t o  t h e  marketing agencies 
may be on f i l e  a t  both t h e  agency and a t  FERC. The Tennessee 
Val ley  Au tho r i t y  (no t  a federal marketing agency, bu t  ra ther ,  a 
federal corpora t ion)  p a r t i c i p a t e s  i n  one wheeling arrangement. 
The New York Power Author i ty  ( a  New York State agency) 
p a r t i c i p a t e s  i n  a number o f  wheeling arrangements w i t h i n  and 
around New York State. F ina l  ly, t h e  Texas Publ fc U t i 1  i t y  
Ccinmlssion has regulatory a u t h o r i t y  over wheeling arrangements 
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among Texas uti I ities wh fch are not interconnected outside the 
state and an arrangement filed with them. 

4.2.1 FERC Wheel ing Arrangements 

The wheel Ing arrangements at FERC were examlned to determine 
their terms and conditions. FERC had 768 arrangements that 
satisfied the def lnition of wheel ing In Chapter 2 of this 
document. Rate schedules (arrangements between specif ic 
parties 1 compr i sed 98 percent of the FERC arrangements w h i I e 
tariffs (arrangement usual ly open to all customers of a specific 
cl ass) compr I sed the rma I nder. The arrangements were broken 
down into f irm arrangements and nonf irm arrangements. Firm 
arrangements comprised 79 percent of the arrangements. The 
compensation methods used in the arrangements were at most 
balanced between spec f IC f ixed rates (for example, $x per kWh) 
and rate formulae. 

Few arrangements (15  percent) had restrictions on the specific 
I ines which were to be used, del lvery voltages, or what the 
buying utility could do with the power. Similarly, most 
arrangements did not specify specific notice requirements for 
initial service start ( 1 1  percent) or the response by the 
wheel ing uti1 lty to that initial request for service (four 
percent). However, many (42 percent) stated a particular time 
period for notice of permanent termination. 

4.2.2 NonFERC Wheel Ing Arrangements 

Similar to the FERC wheel ing arrangements, the wheel ing 
arrangements at other agencies were reviewed to determlne their 
terms and conditions. Rather than a ccmplete survey, however, a 
sample of approximately 50 percent of the wheel ing arrangements 
were examined. The reasons for the sample and description of 
the sampling process are described in Appendix 1 .  

Eighty-three percent of the arrangements were wheel I ng w I th 
separate compensation for the wheeling service. A significant 
portion of the arrangements were tariffs. 
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The terms and condl t lons o f  t h e  wheel Ing arrangements were 
markedly s i m i l a r  t o  those of t h e  FERC arrangements. Flrm 
arrangements cmpr lsed 79 percent o f  t h e  arrangements versus 79 
percent f o r  the  FERC arrangements. Spec i f i c  ona-past r a t e s  were 
used I n  69 percen-t o f  t h e  arrangements and r a t e  formulae were 
used I n  26 percent. 

Once agafn, few arrangements had i m l t a t l s n s  on t h e  p a r t l c u l a r  
I lnes t h a t  could be used, o r  the  del ivery  voltage. A 
subsfant ia l  number though, had I i m  t a t i o n s  as t o  n h m  t h e  power 
could be sold. The only  n o t i c e  requirement t h a t  was contained 
I n  a s i g n i f  lcant  number of arrangements was no t ice  fo r  permanent 
terminat lon ( 4 5  percent). 

4.2.3 C l a s s i f i c a t i o n  System 

The wheel ing arrangements exarnlnecl can be c l  assi f ied i n t o  t h e l r  
Two major character ls t !cs :  

1. The r i g h t  of the  wheel llng u t i 1  I t y  t o  i n t e r r u p t  o r  c u r t a i l  
+he wheel lng service, and 

2. The method used t o  compensate Phe wheel ing u t i l i t y .  

The r l g h t  o f  ln te rvent lon  separates the  arrangements I n t o  what 
i s  usual ly  r e f e r r e d  t o  as f l r m  and nonf l rm arrangements. The 
cornpensation method d iv ldes  t h e  arrangements i n t o  four  basic 
types: 

1 .  Spec i f i c  f i x e d  r a t e  (compensation i s  based on a per t ime 
u n i t  o r  per quant i t y  u n i t  t ransmi t ted)  

2. Rate formula (compensation i s  based on a formula and may 
vary frm one p o i n t  I n  t ime t o  another) 

3 .  .Spl It savings (ga lns f r a n  t h e  wheel ing t ransac t ion  are 
shared by t h e  par t i c lpants ) ,  and 

4 .  Banking or rec iprocal  arrangements (payment Is made 
ln-k lnd).  
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The specific fixed rate compensation method is the only one 
where the actual rate can be determined in advance, It can be 
further subdivided dependent on the units upon which the rate is 
based. These categories are shown in Figure 4.1. 

Due to the necessity of consulting secondary sources to 
determine the appropriate classif ication of the wheel ing 
arrangements (sane important Information is not included In sane 
of the wheel ing arrangements), a sample of wheel ing arrangements 
was classified. There were 200 FERC wheel ing arrangements and 
176 nonFERC transm iss i on arrangements sel ected for 
classif Ication. Due to a change in the def inition of wheel ing, 

1 some nonwheeling arrangements are included in the sample. 
Because of the complexity associated with rate formula 
arrangements, they were excluded from the classif icatlon. The 
number of FERC transmission arrangements fa1 I ing into the 
classification categories 15 shown in Table 4.1, and the number 
for nonFERC transmission arrangements is shown in Table 4.2. 

The table for the FERC arrangements reveals that four types of 
transmlsslon rates (annual and monthly charges, one-part rates, 
and mileage rates) are used most often to compensate 
transmission uti I Ities. Of these arrangements, it appears that 
utilities offering firm transmission services with a one-part 
rate are equally likely to use a mills/kWh charge, a $/kW-year 
charge, or a $/kW-month charge. On the other hand, al I but two 
of the 39 one-part rates for nonf irm transmission services use a 
mi I I s/kWh charge. 

The nonFERC arrangements show significant differences from the 
FERC arrangements. First, the arrangements have a hlgher 
concentration of one-part rates than the FERC arrangements. The 
one-part rates are much more I I kely to use mi I I s/kWh than other 
types of charges. Many of these arrangements, also, are tariffs 
as opposed to rate schedules. The tariffs are used much more 
often with nonf irm transmission arrangements thad. w Ith firm 
arrangements. Finally, the rates appear to be lower for the 
same type of service than the FERC arrangements. 

1 e See Appendix I for detai Is on whfch nonwheel ing arrangements 
were included. 
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Table 4.1. Compensation methoddspecif ic  f i x e d  r a t e  forms f o r  
f i r m  and nonfirm transmission servlces f i l e d  with FERC. 

Compensation Method/ 
Spec1 m t e  Form E i r m  !lQEum JkJ3.L 

Annua 1 charge 5 0 5 

Month I y charge 15 2 17 

One-part 106 39 145 

Two-part 

MI I eage 

1 

28 

0 

0 

1 

28 

Decl inlng-block 1 0 1 

T i  me-of -day 1 0 1 

Sp I It-sav h g s  0 1 1 

Bank i ng 1 92 1 

TOTAL 158 42 200 
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Table 4.2. Compensation methods/specif ic f l x e d  ra te  forms f o r  
f i r m  and nonf i rm transmission services f i l e d  

w i th  non-FERC agencl es. 

Compensation method/ - - speci f I c  f i x e d  

Firm Nonf i r m  Tota I 

Annual charge 0 

Month I y ck arge 12 

One-part (Tar1 f f 1 13 

One-part (Rate Schedule) 81 

Two-part 6 

M i  I eage 3 

Decl in ing-block 0 

T i  me-of-day 0 

TOTAL 115 

0 

0 

29 

31 

1 

0 

0 

A 

61 

0 

12 

42 

112 

7 

3 

0 

0 

uh 
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4.3 Detailed F-tlon of Wheel inp A r r a n w  

In order to obtain addltonal information on the existing 
wheel ing arrangements, a smal I sample of the wheel ing 
arrangements identif fed In the previous section were selected 
for detailed examination and evaluation of thelr terms and 
conditions with regard to the goals of regulation established in 
Chapter 3 .  The arrangements were not sei ected random4 y but 
rather selected according to four criteria. These criteria in 
order of importance are: 

1 .  ai I general wheel fng tariffs; 

2. diversity with respect to the type of entities involved in 
the arrangements; 

3 .  diversity with respect to the terms and conditions in the 
arrangements; and, 

4 .  geographic representation. 

Sane of the arrangements had two different types of wheel ing 
services contalned with in one agreement; that is, both f irm and 
nonf irm services were offered. The services have different 
price structures and terms and conditions so they were treated 
as separate arrangements. The total number of arrangements that 
were examined then, was 52 .  

4.3.1 Type of Transmission Service Available 

There are basically two types of transmisslon services that were 
offered in the arrangements, f Irm and nonf irm. Firm 
transmission service refers to service which can usual ly only be 
interrupted for: 

1. specific kinds of emergency situations created by factors 
not under the control of the uti1 ity, for example, weather 
re1 ated f ai I ures; 
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2. poss ib le  impairment o f  t h e  operat ion of  t h e  s e l l i n g  
u t i 1  i t y ' s  system when t h e  u t i 1  i t y  i s  operat ing 
responsibly; for  example, unant ic ipated power f lows 
threaten i ng stab 1 I i t y  o f  t h e  system; 

3 .  scheduled maintenance; and, 

4. v i o l a t i o n  of an important term o r  c o n d i t i o n  o f  t h e  
arrangement by other  p a r t i e s  t o  t h e  arrangement. 

Nonf i r m  service, on t h e  other  hand, i s  serv ice which t h e  sel I ing 
u t i l i t y  can i n t e r r u p t  a t  any t ime a t  i t s  d lscret ion.  I n  t h e  
sample, t h e  two types of serv ice were almost equal ly  
represented. There were 27 f i r m  arrangements and 26 nonf i rm 
arrangements. 

The d i s t i n c t i o n  between f i r m  and nonf f r m  is n o t  as c l e a r  as it 
may appear a t  f i r s t .  For example, sane o f  t h e  nonf i rm 
arrangements had cond i t ions  on when they may be inferrupted. 
These types o f  arrangements can be r e f e r r e d  t o  as c o n d l t l o n a l l y  
nonf i r m .  

The major concern w i t h  respect t o  t h e  type of serv ice o f fe red  i s  
t h e  e f f e c t  of  the goal o f  e f f  Iclency. Because of  t h e  long-term 
nature of some of t h e  f i r m  arrangements, adjustments t o  new 
cond i t ions  may no t  occur as r a p i d l y  as e f f i c i e n c y  may requi re.  
Also, t h e  I imi ted types o f  serv ice t h a t  a r e  o f fe red  may have a 
dampening e f f e c t  on t h e  f r e e  t rade of bu lk  power. 

4.3.2 Compensation Methods and Rate Forms 

Among t h e  f i r m  type wheeling arrangements almost two- th i rds  were 
one-part, s p e c l f l c  r a t e s  based on kWfs. The remainder o f  t h e  
arrangements were d iv ided among t h e  var ious r a t e  forms. Three 
used a one-part r a t e  form based on kWh's. The most i n t e r e s t i n g  
method of s e t t i n g  r a t e s  were those o f  the  power pools i n  which 
no charge was made or t h e  charge d i d  no t  accrue d i r e c t l y  t o  t h e  
purchaser o f  wheel i ng services. 

Approximately one-th i r d  o f  t h e  nonf i r m  wheel Ing arrangements 
were one-part r a t e s  based on kWhfs. Surpr is ing ly  though, 
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another third were one-part rates based on kW’s. As In the case 
wlth firm arrangements, the remalnder of the arrangements are 
divided between the other rate forms. The power pools also have 
examples of no direct compensation for wheeling services. 

With few exceptions, the arrangements are cost based and, 
therefore, to sane extent meet the goals of efficiency, revenue 
requ i rement, and f ai r cost apportionment. However, w i th one 
exception the rates are not based on I oad flow studies and the 
basis for determining the cost basis may not be strong. As 
shown in Chapter 2,  the most direct route for transmission may 
not be the llnes that are used In a transactlon, The relatively 
simp% e methods of compensation that were observed certain1 y, 
though, satisfy the goals of practical ity and feasrbil ity. 

4.3 .3  Speclf fc Requirements for Servlce 

The specific requirements for service can be divided into four 
areas : 

1 .  Entitles el igible for service; 

2. Connection requirements; 

3 .  Del ivery voltage; and, 

4. Special Equipment costs. 

Of particular concern for competitlon in the area of bulk power 
safes Is who can obtaln service and what can be their role in 
the particuf ar arrangement. For example, if  surplus 
transmission capacity exists, are there Iimltations as to the 
direction in which power can flow? Can a buyer of power become 
a sel ler i f  he wlshes? Usual l y  no such restrictions are placed 
on power flows. Tariffs usual ly are less restrictive than rate 
schedules, as would be expected since the partlcipants are not 
usually specified. Llmitations may restrict competition in 
power sales and retard efficiency, but there may be severe 
problems with the practical ity of at lowlng reverse power flows. 
The effects on the wheel lng utility may be quite different. 
Limitations on the participants for similar transactlons may be 
overly restrictive in that practicality would be the same for 
al I participants. 

-4.1 1- 



Connectlon and voltage requirements may specify which 
interconnections flows of power must go through and the voltage 
that must be used at those connectians. Approximately 30 
percent of the arrangements I imlt interconnections to -two (ane 
at the receiving and one at the del ivery pofntsl while 20 
percent I imlt del iveries to one speclf lc voltage. Usual ly 
varlous interconnections and voltages are speclfied but they are 
limited to those specified. As with limitations on entities 
el iglble for  service, there are two confl lctlng goals to 
achieve. The first Is efficiency In that bulk power sales are 
not I imited. The other is practlcality. With many 
Interconnections and various voltage del ivery points the effects 
on the wheel Ing uti1 lty may be difficult to determine. Hawever, 
since so many utilities specify various connections and voltages 
this may not be a problem. 

In order to obtain wheel ing services, sanetimes utilities are 
requfred to purchase and instal I special equipment. Examples 
are transformers, switches, capacltors, or meters. Few of the 
wheel Ing arrangements specify the equipment required but rather 
speclfy who Is responsible for the cost of the equlpment. Even 
so, only 25 percent of the arrangements mention such costs. Of 
the arrangements which speclfy who wil I pay for the costs, 
almost half specify the buyer of the power or wheel ing 
services. If the equipment is used solely for wheel Ing 
services, efficiency and fair cast apportionment would require 
the entire amount be paid by the f Irm purchaslng wheel Kng 
services. However, as Is the case with most transmisslon 
equipment, other transactlons use and benefit from the 
equlpment. These joint costs should be dlstribufed among the 
users of the equlpment In a manner simllar to other transmisslon 
eq u i pmen t. 

4.3.4'  Notice and Response Requf rements 

Notice and response requlrements allow for the orderly phase I n  
or phase out of wheel Ing transactions. They al low the uti1 ltles 
to plan and adjust theIr systems to the new transactlons. 
However, it is possible that they may a lso  be used to I imlt 
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access to transmission faci I Ities. For example, in very 
short-term power purchases it may be crucial to have the 
wheel ing services available quickly. Delays in arranging these 
services may prevent the power purchase from being made. The 
major types of notices and response requirements are: 

1 .  Notice by buyer for initial start of service; 

2. Response by seller for initial start of servlce; 

3.  Schedul ing notlce for transactfons; 

4. Notice for interruption of scheduled service; and, 

5. Notice for permanent termination. 

Both the notice by buyer for initial start of service and the 
response by seller for initial start of service determine the 
lead time for a wheel fng transaction. This time is important in 
that the wheeling utility can analyse the effect of the 
transactlon on its system and correct for any problems that may 
occur. However, It may also be used as a delaying tactic by the 
wheel Ing uti1 Ity if it does not desire i o  provide service at 
that particular time. Few wheel ing arrangements specify time 
I imits for these notice requirements, and, I f  they do so, use 
vague language such as, the response must be llprOmpt'l. 
Depending on the use that is made of specific notice and 
response requirements eff lciency could be increased or 
decreased. The nonexlstence or vagueness of the language in 
current wheel Ing arrangements TndJcate that currently they have 
I ittle influence on wheel ing transactions. 

The two most Jmportant notice requirements are scheduling 
notices and notices for interruptions. Scheduling notices 
Inform the wheel ing uti I Ih/ of the amount of power and the time 
during which the power will actually be wheeled. Most of the 
wheeling arrangements mention these two types of notices. 
However, as in the case of the other notices, the language Is 
usual ly vague. 9chedul ing notices should be given promptly1' 
and "reasonable notice should be given for Interruptionstf are 
ccmmon phrases in the arrangements. A number of arrangements, 
however, do specify exact requirements for these notices. For 
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planning purposes these types of no t ices  are  important, and 
e f f l c i e n c y  probably could be increased i f  they were more 
speci f lc. 

The f i n a l  type of notice, te rmina t ion  notice, i s  t h e  t ime per iod 
(o r  i n  sane cases the  date) requ i red  f o r  ending t h e  wheel ing 
arrangement. S iml la r  t o  t h e  o ther  type of notices, few 
arrangements actual l y  mention t h i s  type of not ice.  Those t h a t  
do mention t h i s  type, as opposed t o  t h e  other types of notlces, 
usua l ly  spec i f y  exac t l y  t h e  t ime per iod  required. The most 
common t ime per iod i s  s i x  months. I f  e f f i c i e n c y  requ i res  t h e  
e l  iminat lon o f  cons t ra in t s  on buying and sel I ing o f  power, then 
te rmina t ion  no t ices  by t h e i r  very nature would i n t e r f e r e  w i t h  
e f f i c i ency .  I f  e f f i c i e n c y  i s  t o  be achieved, these i s  no reason 
t o  terminate wheel ing arrangements. The arrangements coul d be 
modified, b u t  w i th  the  r l g h t  p r i c l n g  s t r u c t u r e  a l l  u t i l l t i e s  
should maintain t h e i r  arrangements. 

4.3.5 Miscel laneous Requirements 

Mlscel laneous requirements i n  wheel ing arrangements include 
I im i ta t i ons  on the type of power t h a t  can be wheeled, losses and 
reac t i ve  power c l  auses, and o ther  special terms and condi t l o n s  
which may be i n  t h e  arrangements. Almost h a l f  o f  the 
arrangements surveyed placed l i m i t a t i o n s  on t h e  type of power 
t h a t  could be wheeled. The I l m i t a t i o n  on the  type o f  power t h a t  
could be wheeled ranged from nonspecl f lc  (such as f i r m  o r  
nonflrm) t o  s p e c i f i c  (such as u n l t  power). Res t r i c f i ons  on the  
type  of power t h a t  i s  wheeled may I i m i t  t h e  type  of power a 
buylng u t i l i t y  can purchase, thus i n t e r f e r i n g  w i t h  e f f i c i ency .  
Appropriate p r l c l n g  p o l l c i e s  can be used t o  make c e r t a i n  t h a t  
the  revenue requlrement of t h e  wheel Ing u t i l i t y  i s  met even i f  
t h e r e  i s  uncertalnty as t o  t h e  amount o f  power t h a t  may actual l y  
be wheeled. 

Approximately ha1 f o f  t h e  wheel ing arrangements have clauses 
t h a t  mention losses and/or r e a c t i v e  power. Losses r e f e r  t o  the  
power t h a t  i s  l o s t  through reslstance of t h e  transmission 1 ines 
or o ther  transmlsslon equipment. Usually, losses are a f i x e d  
percentage of power t ransmi t ted  and common1 y a re  average system 
losses. Without load flow studies, est imates o f  losses may be 
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significantly different from the losses actual ly incurred. 
Therefore, basing charges on loss estimates may violate 
efficiency and fair cost apportionment. 

Reactive power is power which flows back to the generating units 
and provides no useful work. Such power can cause severe 
instabil ity for a transmission network. When the wheel ing 
arrangements mention reactive power they usual ly specify that it 
cannot fa1 I above a certain I eve1 or interruption of serv ice may 
occur. Some arrangements specify charges for react Ive power. 
The potential cost of reactive power in most systems probably 
would be so high that the present method of requiring utilities 
to ISmit reactive power to a certain amount would satisfy the 
regul atory goals. 

About one-third of the arrangements mentioned special terms or 
conditions for wheellng power. Such terms and conditions were 
usual ly very specific to the uti1 itles involved in the 
transactions and therefore, no overal I statement can be made 
concerning them. Usual ly, the areas that they cover are minor 
and probably would not interfere with the goals of regulation. 
One specific term of interest, though, is in one arrangement 
that requires all disputes to be solved by binding arbitration. 
This increases the practical ity and feasibility of the 
arrangement, In that disputes can settled quickly without 
lengthy negotiations or I ltigation. 

4 . 4  Descr&ion of Maj.s.xl€RC P r o c e e w  and Qr.ders . .  

The terms and conditions in wheel ing arrangements can arIse from 
either agreements between parties or as a result of regulatory 
decisions. Most of the terms and conditions are of the former 
type. This section focuses on some of the terms and conditions 
which have been litigated at the FERC and decided by the 
Commission. Fran this information, the posltion taken by the 
FERC can be summarized on some of the major Issues involved in 
wheel Jng services. 
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This  sec t ion  out1 ines t h e  r e s u l t s  o f  seven FERC cases: Cleveland 
E l e c t r i c  I l l u m i n a t i n g  Company, Opinion 84, Docket No. ER75-194, 
(El); Ot te r  T a i l  Power Company, Opinion 93, Docket Nos. E8152 
and ER77-5, (O t te r  T a l l ) ;  Kentucky U t i l i t i e s  Ccxnpany, Opinions 
116 and 116-A, Docket No. EIR38-417, ( K U I ;  SoutheasPern Power 
Adminlstrat ion vs. Kentucky U t i  I i t i e s  Company, Docket No. 
EL80-7, (SEPU vs. KUI ;  F l o r i d a  Power and b i g h t  Company, Oplnion 
152, Docket Nos. ER77-175 and ER78-19 e t  al., (FP8LI; P a c f f l c  
Gas and E l e c t r i c  Company, Oplnion 143, Docket No. ER76-532, 
(PGBE); and L i m i t s  for  Percentage Adders i n  E l e c t r i c  Rates for  
Transmisslon Services, Order 84, Docket No. RM79-29, (Percentage 
Adders). The issues presented i n  each case, t h e  pos i t i ons  of 
t he  p a r t i e s  involved, and the  CcmrnBssionfs decis ion are  out1 ined 
i n  Appendix I l l .  This sec t i on  summarizes t h e  FERCfs decisions 
by issue ra the r  than by case. The focus i s  on the  Cmmlsslonfs 
r u l  ing instead o f  t h e  controversy t h a t  preceeded It. Therefore, 
t he  sec t ion  provides a guide t o  the  Canmission's i n te rp re ta t i ons  
o f  appropr late regu la t i ons  o f  wheel ing. 

4.4.1 Rate Base 

Four of t h e  cases addressed t h e  problem of deterrnlning t h e  
appropr iate r a t e  base fo r  transmission services: El, Ot te r  
Tal  I, FPBL and PG8E. 

The CEI  case involved a t a r i f f  f i l e d  by CEI which would al low 
ru ra l  e l e c t r i c  cooperatives and municipal systems t o  wheel power 
through CEI. One of the  prov is ions  of C E l f s  r a t e  base 
ca l cu la t i ons  was t o  lnclude d i s t r i b u t i a n  high-side breakers and 
capacitors. The Comrnlsslon pointed ou t  t h a t  CEI needed t o  show 
thaP t h i s  equipment would have been i n s t a l l e d  for  transmission 
even i f  t h e r e  had been no d i s t r i b u t i o n  funct lon.  Since CElIs 
witness could n o t  con f i rm t h i s  assertion, t he  investment was to 
be al located t o  d i s t r l b u t i o n .  

The Ot te r  T a i l  case was t h e  f l r s t  t ime t h a t  t h e  Commission had 
t o  deal exc lus i ve l y  w i t h  establ  l sh ing  a r a t e  fo r  wheeling 
services. A major issue of t h e  case concerned t h e  f a c i l  i t i e s  
t h a t  should be included i n  the  r a t e  base. The major subissues 
included whether or no t  t h e  fo l  lowing should be ca lcu la ted  as a 
p a r t  o f  t he  transmission r a t e  base: ( 1 )  t ransmission I ines and 
step-up transformers; (2)  t h e  incremental cos t  o f  r e l o c a t i n g  a 
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planned plant; and, (31 011 clrcuit breakers, I ine 
sectional lzing swltches, and capacitor banks. The Commission 
ruled that the rate base should not be I imited to transmlsslon 
facll ities actual ly being used to serve current wheel Ing 
custaners but should include the whole transmission system 
because a1 I of the I ines were potential ly useful in providing 
wheel ing servlces. FERC also agreed that the equipment at the 
dlstrlbutlon substation did serve a transmission purpose and 
should be Included in the rate base. However, the Commisslon 
rejected the interpretation that since the location of the plant 
at Jamestown rather than B i g  Stone saved Otter Tall from 
bu i I d I ng new transm i ss ion I i nes, the increased construction 
costs should be considered a transmission rather than a 
production expense. The Commission stated that there are a 
number of factors which influence plant siting. Thus, the 
al location of a portion of those costs to transmission would be 
arb I trary . 
The FP&L cases invol ved a number of issues concerning wheel ing 
arrangements between FP&L and several municipal uti1 ities in 
Florida. As in Otter Tall, the question was what portion of the 
transmisslon facll ltfes should properly be included in the rate 
base for wheel ing custaners. The Cmmfssion accepted FP&L1s 
rol led-ln approach under which al I transmission facil ities were 
included in the rate base except for two minor categories 
(facilities operated at 69 kv and facilitles at generating plant 
substatlons associated with stepping up voltages to transmission 
levels). In an Integrated system, al I transmission facil ities 
are lnvolved to sane extent in wheel ing transactions. 
Therefore, these facilities c a n  properly be included in the 
wheel ing rate base. 

The PG&E case Involved a determination of the wheel tng rates 
that PGBE should charge the Central Val ley Project (CVP). One 
of the questions addressed in the case was whether the entlre 
PGBE and CVP systems should be consfdered jointly in determining 
the rate base for the calculation of transmission costs. PGAE 
had the responsibility for dispatching both its own and CVPIs  
power over the combined system. However, the two systems were 
not bu i I t to operate together, PG&E coui d operate 1 ndependent I y 
of CVP, and PG&E did not have the right to use CVP's system. 
The Commlsslon rejected a cmbined system costlng approach and 
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r u l e d  t h a t  wheel ing costs  should be determined using the  
t r a d  i ti ona 1 cost  of  serv ice method. 

4.4.2 Other Wheel ing Costs 

Four of  the  seven cases addressed cost  of  service issues other 
than the  determination of t h e  r a t e  base. These cases involved 
CE I ,  Otter  Ta i I , KU and PG8E. 

One of the  disputed issues i n  t h e  CE6 case involved how t o  
al locate system contro l  and load dispatching costs. I n  i t s  
c a l c u l a t i o n  of  the  cos t  of service, CEI estimated t h a t  t h e  
transmission func t ion  should include d i s t r i b u t i o n  load 
dispatch ing expenses, power suppl y system contro l  and I oad 
dispatching expenses. The Ccmmission found t h a t  El had t o  be 
consis tent  i n  i t s  treatment o f  i t s  accounts. Since El had 
chosen t o  spread o u t  the  costs of system contro l  and load 
dispatching i n t o  three accounts ( d i s t r i b u t i o n ,  transmission, and 
production), it could no t  then decide t o  a l l o c a t e  al l  of these 
expenses t o  t h e  transmission func t ion  f o r  the  purpose of  the  
t a r  i f f .  

In  a d d i t i o n  t o  the  examination of the  r a t e  base issuet the  Ot te r  
Tra i I case i nvol ved other cost-of-serv i c e  quest Ions. The f I r s t  
involved whether joint ly-owned f a c i l  i t i e s  should be included i n  
the c a l c u l a t i o n  of system load. The Commission r u l e d  t h a t  the 
f a c i l  i t i e s  should no t  be included i n  t h e  system load estimate 
and t h a t  e l e c t r i c  revenues f rom the  partners should be deducted 
f rom the cost  of service, This a6 loca t ion  was consis tent  w l t h  
the Commission's r u l i n g  t h a t  t h e  I ine segments b u i l t  by the  
company's partners should no t  be Included i n  t h e  ra-f-e base or  
considered i n  the c a l c u l a t i o n  of  t h e  cost  of service. A second 
quest ion involved Ot te r  T a i l  Is methodology f o r  est imat ing the  
cost  o f  serv ice i n  the  t e s t  year. The Commission f e l t  t h a t  
Ot te r  Ta l l  had no t  shown t h a t  i t s  methodology f o r  est imat ing a 
19 percent increase i n  transmission expenses was reasonable. 
Since the  company's f igures  were so much higher than the  
h i s t o r i c a l  est imate o f  approximately 3 percent, the  Commission 
fe1-k t h a t  there was ser ious doubt as t o  t h e  reasonableness of  
Ot te r  Pai 1 %  approach. The Commission re jec ted  Ot te r  Tal I Is 
cal CUI at ions.  
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The KU case was f I I  ed by t h e  C i t y  o f  Paris, Kentucky ( C i t y )  t o  
p r o t e s t  a r a t e  increase by the  Kentucky U t i l i t i e s  Company (KU) 
f o r  wholesale power purchases. This case does no t  spec i f  ica l  ly 
apply t o  wheel ing as defined I n  t h l s  study. However, t h e  
controversy invol ved transmission costs  and demonstrates t h e  
Commission's view on these costs. A major issue was whether t h e  
C l t y  should bear sane transmission capaci ty costs  even though 
they were r e c e i v i n g  power and transmission services t h a t  could 
general I y be in te r rup ted  a t  w i 1 I .  The Commission r u l  ed t h a t  t h e  
C i t y  should no t  be charged transmission capaci ty costs because 
of t h e  i n t e r r u p t i b l e  nature of  t h e  service. There was no 
evidence t h a t  KU had b u i l t  add i t iona l  transmission I lnes t o  be 
able t o  serve t h e  Ci ty .  Other decls ions by t h e  Commission t h a t  
had al  located transmission capaci ty charges involved f i r m  power 
arrangements. 

The PG&E case addressed t h e  use of in tang ib le  r e l  i a b i l  i t y  
c r e d i t s  i n  t h e  cos t  o f  serv ice ca lcu la t ion .  Since the  Central 
Val ley P r o j e c t  (CVP) and PG8E systems are interconnected, PG8E 
may rea l  ize higher re1 i a b i l  i t y .  I f  t h e  power t ransmi t ted on a 
PG&E 1 ine for PG8E m u s t  be c u r t a i  led, It may be poss ib le  t h a t  
CVP's l i n e s  could be used. The proposal under considerat ion 
involved a 5 percent c r e d i t  f o r  CVPts t ransmission system f o r  
t h e  increase i n  r e l i a b i l i t y  t o  PG8E. The Commission f e l t  t h a t  
PG8E d l d  win sane in tang ib le  b e n e f i t s  o f  increased re1 i a b i l  i t y  
from the  CVP system and al 1 owed t h e  c r e d i t .  

4.4.3 Rate Design 

Rate design Issues, inc lud ing t h e  way t h a t  per u n i t  charges are 
determined, were addressed by the Commission i n  three cases. 
Ot te r  Tal I ,  FPBL, and PG8E invol ved a discussion of how ra tes  
should be s t ructured given agreement on t h e  r a t e  base and the  
cost  of  service. 

In  the  Ot te r  T r a i l  case, r a t e s  were ca lcu lated based on annual 
peak demand. The Commission found t h a t  t h i s  procedure was 
inappropr ia te because t h e  demand f i g u r e  f o r  a l l o c a t i n g  costs  was 
ca lcu la ted  using co inc ident  peak demands a t  hour i n t e r v a l s  
whereas t h e  customer's share of  costs  were ca lcu lated using 
non-coincident peak demands a t  quarter-hour in terva ls .  This 
inconsistency o f  approach could lead t o  overco l lect ions.  The 
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Commission approved the  adoption o f  a r a t e  design i n  which the  
actual  peak demand o f  the  month ( o r  90 percent of the  customer's 
peak demand dur ing t h e  preceeding I I months, whichever i s  
h igher)  determined the  wheel ing rate.  This  90 percent 
r o l  I ing-rachet approach was judged t o  be cons is ten t  and it had 
been used i n  o ther  r a t e  designs. 

I n  the  FP6L cases, one of  the  rate-design issues involved 
whether there should be a j o i n t  t a r i f f  w i t h  F l o r i d a  Power 
Corporation (FPC), s ince a number of t ransac t ions  requi red 
serv ices from both ccmpanies. The Commission decided t h a t  it 
may only r u l e  on t h e  level  o f  ind iv idua l  ra tes  (which were no t  
shown t o  be t o o  h igh i n  t h i s  case), non-competitiveness was n o t  
demonstrated, and a j o l n t  r a t e  would be d isc r im ina tory  against  
t he  other  customers. Another rate-design issue i n  the  FPBL 
cases was the  co r rec t  a l l o c a t i o n  o f  demand costs. Proposals 
included the use of an average of 12 co incfdent  peaks, a s ing le  
co inc ident  peak and an average o f  12 monthly non-coincident 
peaks. The Canmission decided t o  requ i re  a 12-month average 
non-coincident peak method because est imat ing co inc ident  loads 
would be d i f f i c u l t  and such a method would more accurately 
ref l e c t  the  cos ts  invol  ved. 

The PGAE case introduced the  poss ib i  I i t y  of establ ish ing 
wheel ing ra tes  usIng DOE'S De l ta  Method. The De l ta  approach i s  
a way t o  ca l cu la te  appropr ia te increases t o  a base ra te .  I t  i s  
a f ixed-f ormu 6 a cal cu 1 a t  ion based on cos t  i ncseases over the  
past f ive years. The Commission found tha% the  use of t he  Del ta  
Method i n  t h i s  case was inappropriate. I f  the  p a r t i e s  t o  the  
conf rac t  under which the  c o n d l t i  ions f o r  wheel ing serv ices were 
out1 ined had intended the  use o f  t h i s  f ixed-formula approach, it 
would have been included i n  the  language of  t he  contract .  
Therefore, the  Commission determined t h a t  t he  cost  o f  serv ice 
method shoul d be appl ied. 

A second r a t e  design issue was addressed i n  the  PGAE case. 
H i s t o r i c a l l y ,  t he  r a t e  was an energy charge (mills/kWh). I t  was 
suggested t h a t  t he  r a t e  be changed t o  a cents/kW r a t e  because 
costs  are more dependent on maximum load fac to rs  and the  revenue 
der ived could remain the  same as the  milIs/kWh rate.  The 
Commission decided t h a t  t he  kWh r a t e  should continue, c i t i n g  
t h a t  it was used f o r  30 years and the  arguments f o r  a change 
were not  conv i nc i  ng. 
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4.4.4 B i l l i n g  Determinants 

I n  add i t ion  t o  i t s  discussion o f  wheeling r a t e  design, t h e  Ot te r  
T a i l  case a lso  included a discussion o f  how customers were 
b i  I led. Ot te r  T a l l  had been basing i t s  b i  I I ing procedures on an 
estimated annual peak demand: the  previous w in te r ' s  greatest  
15-minute demand was used f o r  t h e  f i r s t  6 months; a 7 percent 
load growth f a c t o r  was appl ied t o  t h i s  value t o  est imate the 
highest demand for t h e  next year 's annual winter  peak, and t h i s  
est imate was used f o r  t h e  remaining 6 months o f  t h e  year. I f  
t h e  estimated peak was found t o  be inaccurate, then Ot te r  T a l l  
would ad jus t  the  charges r e t r o a c t i v e l y .  The Commission found 
t h a t  the  7 percent load growth f a c t o r  was reasonable. Even if 
it had not  been, t h e  adjustment would insure t h a t  the  estimated 
b i I I I ng was corrected, i f necessary. However, S I  nce Ot te r  
T a i l ' s  r a t e  design was r u l e d  t o  be inappropriate, the  b i l l i n g  
procedure was n o t  t o  be used, e i t h e r .  

4.4.5 Type o f  Service 

The Commission has addressed t h e  d i s t i n c t i o n  between f i r m  and 
nonf i r m  serv ice (FP8L) i n  one case. 

The FP81 case concerned what Is f i r m  serv ice and whether nonf i r m  
serv ice should have demand charges. The services under 
considerat ion were short-term f i r m ,  t h a t  is, it was for shor t  
periods o f  t ime and once accepted it could not  be interrupted. 
The Commission decided t h a t  t h e  service was nonf i rm since t h e  
municipal u t i l i t i e s  could be refused the  serv ice a t  the  time of 
t h e  request, but  r u l e d  t h a t  they should be a l loca ted  demand 
charges, since, once accepted, FP8L i s  committed t o  using i t s  
t ransmission system for t h a t  duration. 

4.4 .6  A v a i l a b l l  i t y  o f  Service 

The t a r i f f  prov is lons proposed i n  t h e  CEI case gave CEI a great  
deal o f  d i s c r e t i o n  regarding how serv ice would be made 
avai lab le.  The t a r i f f  prov is ions involved: form o f  notice, sole 
discret ion,  cur ta i lment  and minimum reservat ion period. Under 
t h e  t a r l f f  p rov is lons  f o r  form o f  notice, CEI d i d  n o t  have t o  
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j u s t l f y  i t s  denial of serv ice t o  po ten t ia l  custcmers. The 
Commission r u l e d  t h a t  CEI should be requi red t o  g ive  ora l  
n o t i f i c a t i o n  of  t h e  reasons why transmission serv ice was t o  be 
denied, f o l  lowed w i t h i n  three days by w r i t t e n  conf irmation. 

The so le d i s c r e t i o n  issue arose w l t h  EIvs asser t ion t h a t  it 
would be the  s o l e  judge as t o  whether o r  no? transmission 
services were avai lab le.  The Commission decided t h a t  t h i s  
language allowed f o r  the  p o s s i b i l i t y  o f  a r b i t r a r y  curtai lment.  
The use of phrases such as "sole discretion,11 "sole judge," and 
l'sole judgement" were ordered deleted from the  t a r i f f .  

The t h i r d  issue involved cur ta l lment .  CEI d i d  no t  speci fy how 
poten t ia l  transmission capacity shortages would be al located. 
The Commission requi red t h a t  t h e  t a r i f f  speci fy the  procedure 
CEI would fo l low f f  cur ta i lment  became necessary. 

Another service-avai I abi I i t y  issue i n  t h e  CEI case concerned t h e  
minimum reservat lon per iod f o r  wheel ing service. The Commission 
decided t h a t  there  was no reason why short-term r a t e s  and terms 
should be d i f f e r e n t  and since CEI already o f fe red  short-term 
service, the  mlnlmum per iod should be one week. 

4.4.7 Rest r lc t ions  on Service 

The CEI case a l s o  addressed t h e  problem of t a r i f f  r e s t r i c t i o n s .  
CEI indicated t h a t  the  r a t e s  and prov is ions o u t l  ined I n  the  
t a r i f f  appl led only t o  wheel ing services f o r  municipal u t i 1  i t i e s  
and r u r a l  e l e c t r i c  cooperatives. The Commission d i d  not  feel  
that- transmission servlces should be made ava i lab le  t o  a larger  
group of  poss ib le  e l e c t r i c i t y  producers (such as cogenerators) 
and purchasers (such as i r r i g a t i o n  d i s t r i c t s )  under t h i s  
t a r i f f ' s  provis ion.  I f  @ E l  refused t o  wheel power f o r  a 
producer or t o  a purchaser. t h a t  party could then request 
in te rvent ion  from FERC. 

4.4.8 Power Factor 

The FP&L case involved a dlscussion o f  an appropr iate way t o  
handle power factors.  FPgL had included a vague clause 
requiring t h e  wheeling custaner t o  maintain i t s  power fac to r  as 
c lose t o  u n i t y  as possible. An a l t e r n a t i v e  approach would be t o  
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inc lude a s p e c i f i c  clause which out1 ined the  minimum acceptable 
power f a c t o r  and the  penalty for no t  achieving t h e  minimum. The 
Commission decided t h a t  both approaches were vague and approved 
FP&Lts provis ion.  However, i f  a transmission serv ice custaner 
v i o l a t e d  t h e  r e a c t i v e  power clause, FP&L was requi red t o  make a 
Section 205 f i t  ing before invoking any penal ty o r  nul I i f y i n g  t h e  
contract .  

4.4.9 Percentage Adders 

A percentage adder i s  an incremental charge tacked on t o  t h e  
p r  1 ce o f  purchased power. The Percentage Adders hear f ngs 
examined t h i s  r a t e  fea ture  and conf Inned t h a t  when transmission 
takes place over a number o f  u t i 1  I t y  systems t h e  adder 
compounds. The Commission proposed a r u l e  t h a t  would I i m i t  
percentage adders t o  one m i  I I per kWh. Hearings were he1 d and 
t h e  f i n a l  r u l e  Issued i n  Order Number 84 on May 7, 1980. 

There were two major disputes a t  t h e  hear ing which were o f  
i n t e r e s t  t o  t h i s  study. The f f r s t  was what purposes are served 
and what costs  should be recovered w i t h  percentage adders. The 
CcMlmissionfs pre l iminary p o s i t i o n  i n  t h e  hearings was t h a t  the  
adders should o n l y  recover Incremental costs  t h a t  are d i f f i c u l t  
o r  expensive t o  quant i fy .  Witnesses a t  t h e  hearing s tated t h a t  
u t i l i t i e s  used t h e  adders as compensation f o r  a l l  costs (even 
f i x e d  costs)  o r  as an incent ive to engage i n  wheel ing above 
f u l l y  a l loca ted  costs. The C m i s s i o n  r u l e d  t h a t  adders based 
on purchased power p r ices  are not  cost  j u s t i f i e d ,  bu t  adders 
less than one m i l l  can usual ly  be shown t o  be cost  j u s t i f i e d .  
Therefore, percentage adders less than o r  equal t o  one m i l  I do 
not  have t o  be cos t  j u s t i f i e d  b u t  adders above one m i l l  must 
show cos t  j u s t i f i c a t i o n .  

The proposed r u l e  would have I imi ted percentage adders i n  a l  I 
e l e c t r f c  r a t e  schedules. Several people who commented a t  the  
hearing suggested t h a t  the  r u l e  be I imited only  t o  t r a n s m i t t i n g  
u t i 1  i t i e s  and should n o t  apply t o  b i l a t e r a l ,  interchange 
transact ions.  The Commisslon l i m i t e d  t h e  r u l e  only t o  
ff transmission o r  t h i r d  par ty  resafe o f  e l e c t r i c  power.ff They 
asserted t h a t  they w i l  1 continue t o  study t h e  use o f  percentage 
adders t o  b i l a t e r a l ,  interchange transact ions.  
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4.4.10 PURPA Wheel lng Requests 

Subsections 211(a) and ( b )  o f  the  Federal Power Act provide 
means through which appl icants  may seek an order from the  
Commission requ i r i ng  an e l e c t r i c  u t i 1  i t y  t o  provide transmission 
serv ices t o  the  appl icant. Under Subsection 21 1 (a), the 
CommIsslon magi issue an order  i f  a der ived b e n e f i t  such as 
the pub1 i c  i n te res t "  can be demonstrated. Subsection 21 1 (b )  
provides the  means f o r  the  appl i can t  t o  seek an order when a 
request f o r  t ransmission serv ice has been refused. Under 
Section 212, the  requested order must pass "negative" tes ts ;  
t h a t  is, the Commission cannot issue an order unless it f i n d s  
t h a t  the  order would no t  r e s u l t  i n  c e r t a i n  harmful e f fec ts .  A t  
issue i n  the  SEPA vs KU case was whether these PURPA standards 
had been met. The CcmmIssion decided t h a t  It coul d n o t  order KU 
t o  provide the pe t i t l oned  transmission services on the  bas is  of 
a fa1 I ure t o  meet the  PURPA standards. 

4.4.11 Miscellaneous Condit ions 

A couple of  add i t iona l  issues of i n t e r e s t  t o  the  analys is  of 
wheel Ing bu t  which do n o t  f a l  i under the  ea r l  i e r  categor ies 
deals w l t h  ( 1 )  t h e  need t o  p lan f o r  t he  f u t u r e  t ransmission 
capaci ty  needs o f  wheel ing custcmers and (21 the  save harmless 
c l  ause. 

The CEI  case addressed the  issue of whether CEI should include 
the needs o f  the  buyers o f  wheel Ing serv ices i n  t h e i r  f u t u r e  
t ransmission plans. The Commission agreed w i t h  the  p o s i t i o n  
t h a t  i f  E% d i d  n o t  take i n t o  account these needs, then CEI 
would be i n  v i o l a t i o n  of the  operat ing I icense agreement and 
t h a t  the  users o f  t he  wheel ing serv ice  would be uncer ta in  
whether the  serv ice would be ava i l ab le  t o  them i n  the  future.  
The Canmission decided t h a t  wheel ing customers' load growth must 
be included i n  f u t u r e  capaci ty planning. 

The FP&L case addressed the probl em o f  I iab i I i t y .  FPBL inc l  uded 
a clause i n  I t s  interchange agreements which would p r o t e c t  FPBL 
from paying penal ty charges on claims from p a r t i e s  involved i n  
wheel ing t ransact ions,  even i f  FPCBL could be shown t o  have been 
g u i l t y  of negligence o r  wrongdoing. The Canmission f e l t  t h a t  
FPBL should be responsible f o r  c la ims a r i s i n g  ou t  of  the  
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company's own negi igence and wrongdoi ng. AI though the save 
harmless clause was ordered changed, the Commission ruled that 
FP8L should not be subject to I iabil ity for actions taken by the 
buyer or seller of the interchange power. 

4.5 Institutional Aspects of Wheel inn Services 

Special Institutional aspects of the re1 ationship between 
utilities can have influences on the terms and conditions In 
wheel lng arrangements and the appropriateness of those terms and 
conditions. This section reviews the terms and conditions of 
wheel I ng arrangements w i th in power pool s, hol d i ng compan i es. and 
the Federal Marketing Agencies that are significantly different 
from normal wheel ing arrangements. 

4.5.1 Power Pools 

For power pools and holding companies, the most important 
differences from normal wheeling transactions are in the area of 
wheel ing rates. The incentives associated with such 
transactions differ greatly from normal transactions. The rate 
structures that evolved In some of tho power pools reflect the 
differences in incentives. 

Two of the most closely coordinated power pools do not directly 
charge for wheeling services for economy power (NEPOOL and 
NYPOOL). Until recently, the other closely coordinated pool in 
the U.S., the PJM pool, also did not charge for economy power 
wheel ing servlces. When users of wheel ing services are not 
d?rectly charged for those services, the obvious conclusion Is 
that without the price mechanism too much wheeling service is 
being demanded, and, without cost based rates, too I ittle or too 
much wheel ing service Is being s u p p l  ied depending on the degree 
of compensation for transmission services. 

However, the individual uti1 ities do not make decisions on 
wheel ing services, but rather, the power pool through their 
decisions on power generation and capacity planning. Charging 
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t he  ind iv idua l  companies f o r  wheel ing serv ices would place the  
incent ives and d is incent ives  o f  the p r I c i n g  s t ruc tu re  a t  the  
wrong decision-making leve l .  The costs  o f  t ransmission should 
be considered, therefore,  i n  the  pool 's  cost  minimizlng decis ion 
process. 

Another problem i s  the  vast  number of wheeling t ransac t ions  t h a t  
a re  made i n  h igh l y  cent ra l  ized pools. It may be d i f f i c u l t  t o  
quant i f y  the  costs  involved i n  a l  I of the  wheel ing t ransac t lons  
t h a t  may occur. I n  conclusion, i n  the  case of power pools, the 
compensation methods may be j u s t i f i e d .  

4.5.2 Holding Companies 

Holding companies are s i m i l a r  t o  power pools i n  t h a t  generat ion 
and capacldy planning are cent ra l  [zed i n  the company. The 
ind iv idua l  subs id ia r ies  usual ly  do no t  have au tho r i t y  i n  these 
decisions. Therefore, they are no t  inf luenced by charges f o r  
wheel ing services. The cos ts  of  transmission, therefore,  should 
be considered a t  t he  leve l  t h a t  decis ions are  made, thal- is ,  a t  
t he  hot ding company level . 
4.5.3 Federal Marketing Agencles 

Federal Marketing Agencies are  l d e n t i f  ied and t h e i r  wheel ing 
arrangements described i n  Appendix I of  t h i s  repor t .  There i s  
I ittl e d i f fe rence between the! r wheel ing arrangements and those 
of  o thers w i t h  the except ion of  the  higher incidence of t a r i f f s  
and simpler r a t e  schedules. In  cont ras t  t o  investor  owned 
u t i l i t i e s ,  there  i s  l i t t l e  r e g u l a t i o n  o f  the  Agencies. Their  
wheel ing arrangements on ly  have t o  be i n  t h e  "pub1 i c  interest . ! '  
t h a t  is, they have t o  r e t u r n  the  pub1 I C ' s  Investment. No 
compel I ing reason was found t h a t  there should be special 
d i f fe rences  between the Marketing Agencies' wheel ing 
arrangements and those o f  o ther  e n t i t i e s .  
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Chapter 5 

Alternatives to Existing Wheeilng Arrangements 

Phis chapter rev iews the information presented in previous 
chapters with respect to The terms and conditions of existing 
wheel ing arrangements and suggests other al ternative 
approaches. These ai ternatives are eval uated regarding how we1 I 
they meet the criteria of: 

1 .  efficient use (efficiency); 

2. equity or fair cost apportionment (fairness); 

3. achievement of the revenue requirement (adequacy); and, 

4. practicality and feasibility (practicality). 

The chapter Is organized similar to Section 4 .3  where a detailed 
examination of existing wheel ing arrangements was presented. 
The terms and conditions were divided i n t o  the following 
categories in that chapter: 

1. type of transmission service available; 

2. compensation methods and rate forms; 

3.  specific requirements for service; 

4. notice and response requirements; and, 

5. other miscellaneous requirements. 

Each of these terms and conditions are discussed separately in 
the f o l  lowing sections. 
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Not al  I o f  the  aspects of these terms and cond i t ions  w i l  I be 
discussed since a l t e r n a t i v e s  t o  a l  I of them were no t  found. An 
example i s  r e a c t i v e  power. U t i l i t y  spokesmen (as discussed i n  
Appendix I I )  warned t h a t  t h e  r e a c t i v e  power fac to r  should be as 
c lose  t o  one as possfble, otherwise the  s t a b l l  i t y  o f  Phe 
transmission system would be threatened. Any a l t e r n a t i v e  may, 
therefore, prove impract ical .  

5.1 TyDe of Transmfssion Servlce 

In  most cases, present arrangements a re  d l v  ided between f irm and 
nonf i r m  types of service. However, as shown i n  Section 4.3 the  
degree o f  f irmness i n  s m e  nonf i r m  arrangements vary. In  a 
number o f  arrangements, r e s t r i c t l o n s  are  placed on the  ab I I I t y  
of t h e  wheel ing u t 1 1  i t y  t o  I n t e r r u p t  service. A I  1 types o f  
arrangements have t h e i r  strengths and weaknesses when they a re  
evaluated according t o  +he c r i t e r i a  of ebf iciency, fairness, 
adequacy, and p rac t i ca l  i t y .  E x l s t i n g  arrangements were 
evaluated according t o  these c r i t e r i a  I n  Section 4.3. 

AI t e rna t i ves  t o  these types of arrangements fa1 I i n t o  two broad 
categorles: ( 1 )  extending t h e  e x i s t f n g  two types t o  a v a r i e t y  of 
fypes; and, (2) dropplng the designat lon of types. These 
categories, t h e i r  subcategories and t h e  r e l  a t i ans  beheen them 
are shown i n  Figure 5.1. Under the  f i r s t  category of 
altesnaPives a va r le t y  of new types can be developed. A I imited 
add i t i on  would be t o  add c o n d i t i o n a l l y  f i r m  (or  nonfirm) t o  the  
categor ies ( v a r i a t i o n  1 i n  Figure 5.1) .  This would be s i m i l a r  t o  
many arrangements now i n  e f f e c t  fn  t h a t  scme cond i t ions  on 
i n te r rup t i ons  a re  placed on t h e  wheel ing u t i  I f ty. A f u r t h e r  
add i t i on  would be t o  add s t r i c t l y  f i r m  ( v a r i a t i o n  2 i n  Figure 
5.1) where the  wheel ing u t i 1  i t y  would be required t o  cons t ruc t  
new capaci ty i f  needed f o r  the  t ransact ion.  F ina l l y ,  the  number 
o f  arrangements could be extended by ca tegor iz lng  cond i t iona l  l y  
f I r m  i n t o  var ious subcategories based on t h e i r  degree o f  
f irmness ( v a r i a t i o n  3 In  F igure  5.1 1. For example, i n te r rup t i ons  
due t o  the  need of the  wheeling u t i l f t y  t o  maintain the 
i n t e g r i t y  o f  i t s  own system i s  more f i r m  ( i s  more r e s t r i c t i v e ,  
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Flgure 5.1 Types of tranm\Ission servlces 
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t h a t  is, less l i k e l y  t o  occur) than in te r rup t i ons  due t o  the  
needs o f  o ther  wheel ing custcmers. More r e s t r i c t i v e  cond i t i ons  
would lead t o  a category being ranked f i rmer.  

These a l t e r n a t i v e s  a r e  t h e  same o r  s i m i l a r  t o  e x i s t i n g  
arrangements w i t h  the exception of s t r i c t l y  f i r m .  Each adds t o  
the  op t ions  ava i l ab le  t o  t h e  p a r t i e s  and the re fo re  e f f i c i e n c y  
may be increased i f  t ransac t ions  were prevented i n  the  past due 
t o  a f a i l u r e  i n  considerat ion o f  these types o f  arrangements. 
Adequacy and fa i rness  are  no t  appl i cab le  t o  the  type o f  
arrangements i n  t h a t  they are  concerned p r  imar i I y w i t h  p r  ices. 
Practical i t y  i s  appl i cab le  espec ia l l y  w i t h  regards t o  s t r i c t l y  
f i r m  service. S t r i c t l y  f i r m  may n o t  rece ive  wide acceptance i n  
t h a t  the  buying u t i l i t i e s  may p re fe r  j o i n t  ownership p ro jec ts  so 
t h a t  more control  of transmission f a c i  I i t i e s  a re  maintained and 
they can include the  f a c ! l  1tle.s i n  t h e i r  r a t e  base. 

Another a l t e r n a t i v e  concerning extending t h e  number of types 
would be t o  rank types based on the  degree o f  f irmness both frcm 
the  buyer and s e l l e r  s ide ( v a r i a t i o n  4 i n  Figure 5.1).  Most 
e x i s t i n g  arrangements spec i fy  r e s t r i c t i o n s  on i n t e r r u p t i n g  the  
supply o f  wheel ing service. Phis would extend t h e  types of 
serv ice  t o  the  ranking o f  r e s t r l c t i o n s  on when the  power being 
wheeled can be in te r rup ted  by t h e  other p a r t i e s  i n  t h e  wheel ing 
arrangement ( e i t h e r  the  suppl i e r  or  purchaser of the  power being 
wheeled). This would usual l y  take t h e  form of guaranteeing a 
c e r t a i n  amount of revenue for  the  wheeling f i r m ,  although t o  
prevent problems on the  system, it may be used to prevent sudden 
changes i n  power transmitted. The former is ccmmonly I n  use 
where contracted demand o r  "take o r  pay" cont rac ts  a re  used f o r  
b i l  I i ng  purposes. The l a t t e r  form can be important where 
wheeling by displacement i s  important. Each a re  important i f  
capaci ty decisions must be made by the  wheeling u t i l i t y .  I n  
order f o r  a wheel ing t ransac t ion  t o  occur, new I ines o r  even new 
generating f a c i l i t i e s  might have t o  be b u i l t .  Guaranteeing use 
o f  such f a c i l  i t i e s  by the  o ther  p a r t i e s  o f  a wheel ing 
t r ansac t i on  may be an important incent ive  t o  the  wheel ing 
u t i l i t y  t o  engage i n  t h e  t ransact ion.  

E f f i c i ency  i s  increased i f  new t ransac t ions  can occur t h a t  under 
previous cond i t ions  would be prevented f r a n  occurrlng. 
P r a c t i c a l i t y  would be enhanced i n  t h a t  b i l l i n g  would be 
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simp1 i f  ied. Addi t ional  ly, t h e  r i s k  o f  no t  rece iv ing  adequate 
compensation by the  wheel ing u t i 1  i t y  f a r  t h e  transmission system 
investment woul d be decreased. 

The second broad category a l  t e r n a t i v e  f o r  wheel ing arrangements 
i s  t h e  e l i m i n a t i o n  o f  types. E x i s t i n g  arrangements guarantee 
p r i c e  bu t  serv lce has d i f f e r i n g  degrees o f  firmness. The price, 
f o r  a p a r t l c u l a r  type of  service, may be s t i l  I appl [cable but a t  
c e r t a i n  t imes ( w i t h  c e r t a i n  types, condi t ional  l y  f i r m  and 
nonf i rm) service can not  be obtained. 

I n  t h e  f i r s t  a l t e r n a t i v e  of t h i s  type, servlce i s  always 
guaranteed b u t  p r i c e  var ies  ( v a r i a t l o n  5 i n  Figure 5.1). When 
demands approach capacity, ra ther  than a1 locat ing capaci ty based 

on the supply of serv ice it would be a l located by pr ice. '  This 
2 type of  p r i c i n g  i s  sometimes cal led "spot market" p r ic ing .  

The p r i c e  adjusts  continuously t o  r e f l e c t  t h e  cost o f  supplying 
the  service. Therefore, the  p r i c e  i s  equal t o  marginal cost  and 
e f f i c i e n c y  i s  rea l  ized. Two major problems e x i s t  i n  t h e  
p r a c t i c a l  implementation of  t h i s  type of wheel ing arrangement. 
The f i r s t  i s  t h e  determination o f  prices. Accurate measurement 
of  marginal cos t  may be d i f f i c u l t  t o  achieve espec ia l l y  i f  they 
must be cont i  nuousl y updated. For smal 1, in f requent 
t ransact ions,  it may not  be cost  e f f e c t i v e  t o  accurately 
determlne the  marginal cost. The second problem is t h e  large 
v a r l a t i o n  fn p r i c e  t h a t  may have t o  occur t o  balance demand and 
capacity. I n  the  short-term demand may be very i n e l a s t i c  
r e q u l r i n g  substant ia l  p r i c e  jumps t o  balance the system. 
A I  t e r n a t i v e l  y, as w i t h  e x i s t i n g  nonf i r m  types o f  arrangements, 
substant ia l  cos4-s may be incurred f o r  standby generation f o r  $he 
u t i 1  i t i e s  buying power i n  order t o  avoid incur r ing  sharp jumps 
i n  wheel ing rates.  

1 .  I f  a complete breakdown o f  serv lce occursI p r i c e  may become 
i n f i n i t e ,  therefore, the serv ice demanded a t  t h a t  t ime would be 
zero and a1 I services demanded would be sa t is f ied .  

2. See Bohn (1982) and (1983) f o r  f u r t h e r  descrip%ion of  t h i s  
methodol ogy . 
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A v a r i a t i o n  on guaranteeing p r i c e  versus guaranteeing serv ice  
would be t o  have a1 1 wheel ing se rv i ce  nonf i r m  and then have a 
fu tu res  market f o r  the  re1 i a b i l  i t y  o f  t h a t  serv ice  ( v a r i a t i o n  6 
i n  F igure  5 . 1 ) .  By t h i s  method t h e  users of wheel ing serv ice  can 
choose the  degree o f  f lrmness i n  p r i c e  and re1 i a b i l  i t y  o f  
serv ice  no t  only from t h e  suppi i e r  of wheel Ing serv ices  bu t  a l so  
from other  part les. A t  t imes when serv ice  may have t o  be 
cur ta i led ,  t h e  sei l e r s  o f  t h e  fu tu res  con t rac t  may have t o  
ob ta in  serv ice  for  the  hoi der of the  cont rac t  by b idd ing  serv ice  
away from other users. By t h i s  method, the  wheel ing u t i 1  i t y  or 

t he  user o f  t he  wheel Ing serv ice  do no t  have t o  accept ai I of 
t h e  uncer ta ln ty  i n  prov i d ing  f I r m  service. 

Phis a l t e r n a t i v e  i s  s i m i l a r  t o  the  previous a l t e r n a t l v e  w i t h  t h e  
exception t h a t  buyers of wheel ing serv lces  can guard against  
changes i n  p r i ces  through the  fu tu res  market. E f f i c i e n c y  i s  

maintained since p r i c e  i s  q u a f e d  t o  marginal cast. I n  
addit ion, by paying a premtum they can ob ta in  a spec i f i ed  leve l  
of service. With respect t o  p rac t i ca l  i t y ,  t h i s  may avold the  
costs of standby generation serv ice  f o r  those u t i 1  i t i e s  whlch 
would r a t h e r  have s tab le  serv ice  and prices. However the  
prob I em of ded-erm i n i ng cos ts  con? l nuous 1 y and i t s  e f  f e c t  on 
p r a c t i c a l i t y  s t i l i  remains, as i n  the  previous case. 
Addi t ional  ly ,  it i s  questionable whether an orgainized market i n  
f u t u r e  cont rac ts  can be formed. 

5.2 Compensation Methods and Rate Forms 

The most common e x i s t i n g  compensation method i s  a s p e c i f i c  f i x e d  
r a t e  o f  e i t h e r  kW f o r  f l r m  o r  kWh f o r  nonf i r m  wheel ing service. 
Rates are  determined by a f u l  l y  al located cos t  methodology. 

3 .  In Stumpp (1981) it i s  shown t h a t  for end use sales of 
e l e c t r i c i t y  there  must be two prices, one f o r  usage and one f o r  
re1 i a b i l  i t y ,  i n  order t o  have e f f i c i e n c y  for both of these two 
aspec-ts of e l e c t i c i t y  service. 
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Often the contribution to the peak determines capacity cost 
allocation. Existing compensation methods and rate forms were 
evaluated in Section 4.3. Alternatives to this existing 
compensation methodology can be divided into two categories: ( 1 )  
market pricing methodologies; and, (2) differing cost al location 
methodologies. These categories and the alternatives which fa1 I 
under these categories are shown in Figure 5 . 2 .  

Under the first category, market pricing, are two alternatives: 
( 1 )  spot market pricing; and, (2) futures market arrangements. 
Although time varylng rates exist, continuously variable 
wheeling rates or rates that allocate capacity (when capacity 
I imits are reached) by instantaneous changes in rates were not 
found In existing arrangements. In spot market pricing rates 
are set so that marginal costs are covered, then, if demand 
approaches capacity, rates are raised so that capacity is not 
exceeded. By this method only the most val ued uses can afford 
and use the capacity. Efficiency in the use of the service is 
therefore achieved. Adequacy fs not guaranteed by the pricing 
method in the short run. If substantial excess capacity exists 
marginal costs will be low and the capacity costs probably wlll 
not be covered. Conversely, capacity is I imited, the premium 
paid to obtain use of the capacity may be substantial and 
overrecovery of capacity costs may result. In each case 
adequacy is not achieved. However, two part rates may be used 
to correct deficits and surpluses of capacity costs. 

Fairness i s  achieved in that no subsidies are occuring. At each 
point in time each user I s  paying at least the marginal cost of 
service. At any point in time, however, especial ly when 
capacity is tight along sane I lnes, different .prfces may be paid 
depending on the effect a particular custaner's load has on the 
system. For sane definitions of fairness, the practice of 
charging dlfferent rates to custaners is unfair. As mentioned 
previously under this type of arrangement, continuously 
determining prlces based on marginal cost may be difficult to 
achieve. Also prices may have to be raised substantially to 
curtail demand when capacity is reached. Utilities may object 
to the widely fluctuating pricing pattern. 

Another alternative under the category of market priclng Is the 
nonfirm arrangement with futures markets for the degree of 
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Figure 5.2 Canpensation Methods 
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firmness. In this situation two prices exist for two services 
being provided, the actual wheel ing services and the re1 iabll ity 
of that wheel ing service. The two prices cause the best use to 
be obtained for both services and efficiency is satisfied. 
Since there are no subsidies being produced, fairness is 
mal ntal ned. As I n the prev ious ai ternat ive, however, adequacy 
and practical ity are not assured. 

Under differing cost a1 location a1 ternatives transmission 
systems could be organized as a c m m n  carrier type of operation 
similar to oil and gas pipelines. In this arrangement a1 I users 
of the facilities have equal access t o  the facilities. The 
Owners of the facilities do not necessarily have priority 
access. AI I costs, then, are divided among the users. 
Interstate common carriers are usually required to price 
according to the ''United formula" which is a variation of the 
" A t  I ant I c Seaboard f ormu I a'' pr ev i ous I y used to de term i ne 
prices. In the United formula operating costs are divided 
equal ly according to usage. Capacity costs are then divided 75 
percent to a user's contribution to the peak and 25 percent to 
usuage charges. The benefits I ie in freer access to the 
system. 

Since off-peak usage does not contribute to marginal capacity 
costs (an additional unit of power transmitted off-peak does not 
require that more capacity be installed), charging off-peak 
users for capacity costs lowers efficiency. Some transactions 
may not occur because the price is too high. With electric 
power transmission, as opposed to oil and gas pipel ines, usage 
costs can vary substanti a1 I y between peak and off-peak. Fa i I ure 
to conslder these cost differences also adds to the inefficiency 
in applying the United formula. Adequacy Is achieved if the 
correct rate of return on invested capital i s  sufficiently 
high. Falrness is not obtained since there could be substantial 
cross subsidies between peak and off-peak users of the 
transmission system. Since the cost of information needed t o  
implement this alternative is similar to existing arrangements 
and since the methodology Is commonly used for oil and gas 
pipel ines, there probably would be no problems in 
Imp I ementation. 
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A f ina l  a l t e r n a t i v e  under d i f f e r i n g  cos t  al  l oca t i on  a l t e r n a t i v e s  
which i s  s i m i l a r  t o  t h e  previous cos t  a l l o c a t i o n  scheme is 
p a r t i a l  l y  a l  located costs. Transmission systems provide o ther  

services besides the simple t rans fe r  of power.4 Foremost amng 
them i s  increase i n  r e !  i a b i l  i t y  and vol tage s t a b i l  i z a t i o n  
especial l y  t o  the  u t i 1  i t y  whose serv ice  area -the I ines 
transect. I t  has been argued t h a t  these other uses should pay a 
share of the  costs of the  system. Hence on ly  a c e r t a i n  
percentage of t h e  cos ts  a re  al  located t o  t ransmission services. 

This is an argument based on equ i ty  arguments ra the r  than a cos t  
basis since I i t t l e  cos ts  a r e  probably incurred as a r e s u l t  of 
these o ther  uses of the  transmission system. The system 
probably does n o t  become more e f f i c i e n t ,  therefore, due t o  t h e  
r e a l  l oca t i on  of costs (and probably beccmes less e f f i c i e n t  s ince 
the  rea l  l s c a t l o n  would probably be substant ia l  compared t o  
acPual cos t  involved). I f  t he  costs incurred due t o  these other 
uses are  smal I ,  I i t t l e  subsidies e x i s t s  among users and nothing 
is gained i n  fa i rness. Adequacy would no t  be a f fec ted  since the  
same revenues woul d be recovered. Costs a re  mere! y rea l  located 
from one group t o  another. Determining the  amount t o  rea l  loca te  
t o  the  other uses w i l  I be d i f f i c u l t  t o  determine. I f  t he  
r e a l l o c a t i o n  is based on the  llworthl' of the  o ther  uses, t he  
I1worth" may no t  have a q u a n t i f i a b l e  basis. Hence, the re  may be 
ser ious questions as t o  the  p r a c t i c a l i t y  of implementing t h i s  
methodology, especial l y  i n  having agreement on t h e  amount of 
cos t  r e a l  I ocat  ion i s i nvol ved. 

5.3 Specif i c  Requirements for  Service 

Specif i c  requi  rernents for service i nc l  ude requi rernents on 
e n t i t i e s  e l  i g i  b l  e f o r  service, connections, voltages, and the  
cos t  f o r  special equipment. Since t a r i f f s  a re  f a i r l y  uncommon 
i n  wheel ing arrangements (and even then, I im i t i ons  are  placed on 
e l  i g i b i l  i t y ) ,  usual l y  t he  wheel ing arrangements spec i fy  t h a t  

4.  See Chapter 2 
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only  a c e r t a i n  e n t i t y  i s  allowed service. Addi t ional ly ,  those 
e n t i t i e s  a re  sometimes I imi ted on t h e  serv ice they may obta in  
(such as the d i r e c t i o n  of power f lows). An a l t e r n a t i v e  t o  these 
l i m i t a t i o n s  would be t o  t r e a t  t ransmission service as common 
c a r r i e r s  as mentioned previously.  Under t h i s  arrangement, any 
e n t i t y  des i r ing  any type of  serv ice n i l  I be served i f  capacity 
i s  ava i lab le  (sane ccmmn c a r r i e r s  had r e s t r i c t i o n s  h i s t o r i c a l l y  
on who they may serve). i f  capaci ty i s  approached, r a t i o n i n g  i s  
on a f i rs t -ccme f i rs t -served basis (although p r i c e  could a lso be 
used f o r  r a t i o n i n g ) .  

A r b i t r a r i l y  I i m i t i n g  serv ice can decrease e f f i c i e n c y  since the  
capaci ty may no t  be pu t  t o  i t s  best use. Therefore, i f  c m m n  
c a r r i e r  organizat ion opens up el  i g i b i i  i t y ,  e f f i c i e n c y  w i l  I 
increase. Since power f lows may not be as pred ic tab le  as when 
e n t i t i e s  a re  1 imi ted there  may be a quest ion about p r a c t i c a l  i t y  
when advance planning f o r  f lows i s  needed. Fairness and 
adequacy are not  appl icable t o  these requirements. 

5.4 Not ice and Response Requirements 

Requirements under t h i s  category Include: the  no t ice  by buyer 
f o r  i n i t i a l  s t a r t  of  servlce; t h e  response by s e l l e r  f o r  i n i t i a l  
s t a r t  of  service; t h e  schedul ing n o t i c e  f o r  t ransact ion;  t h e  
no t ice  f o r  i n t e r r u p t i o n  o f  scheduled service;  and t h e  no t ice  f o r  
permanent terminat ion.  I n  general, no t ice  and response 
requirements a re  no t  formal ized i n  a document but are oral  ly 
agreed upon by the  p a r t i e s  involved. Not ice and response 
requirements a re  needed t o  be able t o  p lan f o r  expected power 
flows. A l te rna t ives  t o  e x i s t i n g  prac t ice  can e i t h e r  be more 
r e s t r i c t i v e  or less r e s t r i c t i v e .  The more r e s t r i c t i v e  not ice 
and reponse requirements beccme, t h e  more probable t h a t  sane 
short-term wheel ing t ransact ions w i l  I not  be able t o  occur. 
Therefore, improvements would cane i f  the  n o t i c e  and response 
requirements could be shortened. 

I n  order t o  take f u l l  advantage of spot market p r i c i n g  s h o r t  
no t lce  requirements are essent ia l .  I f  p r ices  are changing a t  
f ive-minute increments, u t i 1  i t i e s  must be able t o  ad jus t  q u i c k l y  
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t o  avoid unnecessary costs. Implementation of spot market 
p r i c i n g  would r e q u i r e  computer s imu la t ion  o f  the  system t o  
determine costs. This same computer s imu la t ion  woul d a l  lev i a t e  
the need f o r  longer term planning I n  the  system. The e f f e c t s  o f  
any t ransac t i on  would be known immediate1 y. 

E f f i c i ency  would be heightened I n  t h a t  the  most advantageous 
transactions, even i f  extremely short-term, could have the  
oppor tun i ty  t o  gain access t o  the transmission system. I f  t h i s  
occurs, then t h e  system w i l  I be pu t  ' t o  i t s  best use thereby 
increasing e f f i c iency .  The p rac t i ca l  i t y  o f  implementing such a 
computerized system i s  s t i l  I questionable and f u r t h e r  research 
i s  needed for  implementation, b u t  recen t  advances i n  computer 
systems should enable t h e  system t o  be implemented. 

A common c a r r i e r  system would a lso  b e n e f i t  from increased 
respsnsi veness t o  short-term t ransac t  ions. Since the  
el i g i b i l  i t y  type o f  serv ice  would be expanded, var ious new 
short-term t ransac t ions  may be requested. I f  they could be 
served through shor te r  response t imes then e f f i c i e n c y  would be 
increased. 

5.5 M i  sce I I aneous Req u i rements 

Miscel I aneous requi  rements i nc l  ude requi  rements on t h e  type of 
power which can be wheeled, special  terms and cond i t ions  n o t  
discussed e l  sewhere (usual l y  arrangement s p e c i f i c ) ;  loss 
adjustments; and r e a c t i v e  power factors.  

5.5.1 Type o f  Power 

Almost ha1 f of t h e  arrangements place r e s t r i c t i o n s  on t h e  type 
of power which can be wheeled. Generally, t he  r e s t r i c t i o n s  he lp  
s t a b i l  i ze  t h e  t ransac t ions  t o  al low f o r  b e t t e r  planning. An 
a l t e r n a t i v e  t o  t h i s  r e s t r i c t i o n  i s  t o  not spec i fy  the  type of 
power which can be wheeled. With increased planning capabil  i t y  
under spot  market p r f c i n g  and ccmmon c a r r i e r  systems, the  
necessity for increasing c e r t a i n t y  through having corresponding 
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wheel ing and power arrangements wil I be decreased. The 
el imination of these restrictions wil I increase efficiency in 
that same transactions may occur which would otherwise be 
restricted. For example, a utility with a firm wheellng 
contract may find that alternative sources of power supply may 
be cheaper than the power from a current suppl fer. Under sane 
existing arrangements this transaction would not be al lowed to 
occur. 

5.5.2 Adjustment for Losses 

A naaJosity of wheeling arrangements mention how lasses are 
calculated. Usually they are based on system average losses. 
Losses vary according to the loads (kW's1 on particular 
transmission I ines. Since loads are continual l y  changing, 
losses are continually changing. Near the capacity limits of a 
I ine losses can be substantial. 

An alternative to the use of average system losses is to 
simulate the system and determine the losses between the 
receiving and delivery point (or points) for the wheel ing 
transaction. Th is method of determ i n i ng I osses is estimated 
periodical ly In the proposed Texas Pub1 IC  Ut11 ity Commission 

wheel ing arrangement and by the Bonnevll le Power 
Adrninistratlon. Since losses are so speciflc to a particular 
transaction thls method gives a more accurate representation of 
the actual losses involved In a transactlon. Losses are a 
slgnif icant part of the marginal cost of a wheel Ing 
transaction. An increase in the accuracy of cost wll I Increase 
efficiency In that the price of the wheel ing transaction wil 1 
more accurab.ely reflect the cost of supplying the wheel lng 
servlce. For sane smal I transactions the cost of the system 
simulation may be prohibitively high, and therefore, this method 
may not be practical In a1 I circumstances. 

Another a1 ternative Is contlnuously simulating the system to 
determine losses. Since losses are contlnuously variable, this 
method woul d produce ma-e accurate Information about margl nal 

5. This arrangement is dlscussed ln Appendix I I .  
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costs. For spot market p r i c i n g  continuous s imu la t ion  would be 
necessary f o r  t he  accurate performance of the  system. Since a t  
a l l  t imes p r i c e  would r e f l e c t  cost, e f f i c i e n c y  is f u r t h e r  
increased from the previous a l te rna t ive .  P rac t i ca l  I t y  for  smal I 
isol ated transactions, however, becomes more questionable. 
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Appendix I: Description and Classification of Existing 
W h e e l  ing Arrangements 

1.1 IntroduLim 

In 1981, a survey was made of wheel ing arrangements filed at the 
Federal Energy Regulatory Commission (FERCI, the federal power 
marketing agencies, the New York Power Authori9, and the Texas 
Public Utility ConmissSon. The survey revealed that at least 
1000 wheel ing arrangements existed among uti1 ities In the United 
States. Over 768 arrangements were filed at the FERC and at 

least 229 were filed at the non-FERC agencies.’ Usually the 
arrangements are for specific services between given utilities 
and are different In format, rates, and services provided. 
However, there are sane c m m n  characteristics among the 
arrangements. This section identifies the major c m m n  
characteristics, classifies transmission arrangements according 
to those characteristics, and analyzes the relationship between 
these characteristics. 

The arrangements can be between two utilities (bilateral) 
arrangements), among more than two uti I ities (mu1 ti lateral 
arrangements), or among all members of a power pool. The 
arrangement either is specifically limited to particular 
participants in the arrangement (rate schedule) or is available 
to any entity satisfying certain criteria (tariff). Each 
arrangement may speclfy, among other things, the following: 

1 .  Type of transmission service provided (e.g., firm or 
nonf irm) 

1. These arrangements were for  transmission servlces which would 
qualify as wheeling under the definition given in Chapter 2. 
There are additional arrangements in existance for transmission 
services that do not meet the Chapter 2 def lnition. 
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2 .  

3.  

4.  

5. 

6. 

7 .  

Compensation t h a t  a wheel ing u t i l i t y  w i l  I rece ive  f o r  
p rov id ing  wheel ing services(s1; 

Adjustments f o r  t ransmission losses; 

Not ice requirements (e.g., advance n o t i c e  t h a t  t h e  buyer 
of wheeling serv ice  i s  requ i red  t o  g i v e  a p o t e n t i a l  sel l e r  
of wheel ing service);  

Condi t ions under which a u t i 1  i t y  can re fuse  t o  sel I 
wheel ing services ( i.e., can re fuse  t o  wheel 1 ;  

Voltage l e v e l s  a t  which t h e  wheel ing u t i 1  i t y  receives and 
del i vers  power; and, 

I d e n t i t y  of purchasers and sel l e r s  of t h e  power t o  be 
wheeled. 

The informat ion conta i ned i n t h e  arrangements surveyed was used 
t o  develop a system f o r  c l a s s i f y i n g  wheel ing arrangements and i s  
described i n  t h i s  appendix. An overview of  t h e  arrangements 
f i l e d  a t  t h e  agencies covered by t h e  survey w i l  I f i r s t  be 
presented. Then, t h e  c l a s s i f i c a t i o n  scheme w i l  I be developed. 
Final  ly, a sample of wheel ing arrangements w i t  I be c l a s s i f i e d  
and analyzed. 

1.2 Descr ip t ion  Aaencies and Arrangements Fi l edYLi fh -  
Aaencles 

Wheel ing arrangements a r e  f i l e d  a t  a number o f  d i f f e r e n t  
government agencies, and i n  sane cases are  a v a i l a b l e  on ly  from 
t h e  u t i 1  i t i e s  themselves. Some o f  t h e  agencies have 
standard ized agreements bu t  t h e  m a j o r i t y  of arrangements are 
d i s s i m i l a r  from one another. Th is  appendix describes t h e  types 
of arrangements and wheellng serv ices used a t  these agencies. 

U t i 1  iP ies a re  requi red t o  f i l e  wheel ing agreements a t  t h e  FERC, 
the  Texas Pub1 i c  U t i 1  i t i e s  Commission (TPUC), and/or var ious 
pub1 i c  power agencies. The agreements f i l e d  a t  FERC usual l y  
invo lve p r i v a t e l y  owned u t i 1  i t i e s .  The agreements a t  t h e  TUPC 
are those invol  v ing agreements on1 y between Texas u t i  I i t i e s .  
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There are seven we1 I-known pub1 ic power agencies in the United 
States which have wheel ing agreements on f 1 I e. They serve many 
municipal uti I ities, rural electric cooperatives, sane 
industrial preference customers, and investor-owned uti1 fties. 
These organizations are the Tennessee Valley Authorlty (TVA), 
the five federal power marketing agencies [the Alaska Power 
Administration (APA), Bonnevil le Power Administration (BPA), the 
Southeastern Power Administration (SEPA), the Southwestern Power 
Administration (%PA), and the Western Area Power Administration 
(WAPAI], and the New York Power Authority (NYPAI . 
1.2.1 Federal Energy Regulatory Commission 

The Federal Energy Regulatory Commission is respons ble for  
approving/determining the rates and other conditions of wheel ing 
services involving the transmission of electric i 3wer by 
Jurisdictional uti1 ities in inter-state commerce. A wheel ing 
arrangements may be filed at the FERC as the result of a court 
ordered sektlement, an agency ordered settlement (such as from 
the Nuclear Regulatory Commission), or certain vol untary 
agreements among utilities. A survey was conducted of the 
population of transmission arrangements filed at FERC. 
Information was obtained on 768 wheel ing arrangements which 
apperared to meet the critieria for wheeling specified in 
Chapter 2. Initial ly it was determined that, as of March 11, 
1981, there were 1209 separate transmission fit ings at the 
FERC. However, not a1 I of these f i l  ings could be classified as 
separate wheel ing arrangements. Of the 1209 f i I ings, 261 were 

certificates of concurrence.2 There were a1 so 140 arrangements 
that, al though they 1 nvol ve transmission serv ice, di d not 
satlsfy the definition of wheel ing given in Chapter 2. Moreover, 
there were 22 arrangements missing from the files and 18 

2. In sane wheel fng arrangements, more than one party may act as 
a sel ler of wheel ing services. In such circumstances, 
Commission regulations permit one party to be designated and 
authorized to file the agreement on behal f of al I the parties. 
The other parties have the option of fil ing only a certificate 
of concurrence, rather than a separate copy of the arrangement. 
since sane uti1 itfes may file a separate copy, there may be 
double counting of arrangements in the survey. 
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arrangements t h a t  d i d  n o t  con ta in  enough informat ion t o  permi t  
proper c l a s s i f  Icat ion.  The discussion t h a t  fol lows deal on ly  
w i t h  t h e  768 separate wheeling arrangements. 

A substant ia l  number o f  t h e  wheel ing arrangements do n o t  contain 
de ta i l ed  informat ion about the  p a r t i c u l a r  t ransac t i on  which they 
cover. Also, t h e  arrangements a re  subject  t o  m i s l n t e r p r e t a t i o n  
s i  nce they sometimes are  sca t te red  throughout a I arger document 
or are  n o t  c l e a r  i n  t h e i r  meaning. A general desc r ip t i on  can be 
made about these arrangements, bu t  t he  reader i s  cautioned t h a t  
e r r o r s  undoubtably e x i s t  i n  ?-he informat ion t h a t  w i l l  be 
presented. 

As was expected, almost a l  I of  t h e  e n t i t i e s  supply ing wheeling 
serv lces i n  arrangements f i I ed a t  t he  FERC were lnvestor-owned 
uti I i t i e s  (94.6 percent). Cooperatives comprised 2 percent o f  
t he  e n t i t i e s ,  and municipals, federal ,  and s t a t e  agencies o r  
power d i s t r i c t s  each comprised about 1’ percent. O f  t h e  enP i t i es  
buying wheel i ng serv ices 63.5 percent were i nvestor-owned 
u t i  I i t i e s ,  20.9 percent were municipal s, 9.4 percent were 
Cooperatives, and s t a t e  agencies or power d i s t r i c t s  and federal 
agencies were about 3 percent apiece. Investor-owned u t i  I i t i e s  
were 80.9 percent o f  t h e  e n t i t i e s  sel I lng  power i n  t h e  wheeling 
arrangements, federal agencies were 6.8 percent, municipal s were 
5.2 percent, cooperatives were 4 percent, and s t a t e  agencies o r  
power d i s t r i c t s  were 3.1 percent. O f  t h e  e n t i t i e s  buying power, 
61.4 were investor-owned u t i 1  i t i e s ,  21.6 percent were 
mun i c i pa 1 s, 1 0 percent were cooperat I ves, 4.4  percent were 
federal agencies, and 2.6 percent were s t a t e  agencies or power 
d i s t r i c t s .  

The arrangements were f i r s t  broken down i n t o  two types o f  
arrangements, r a t e  schedules and t a r i f f s .  R e l a t i v e l y  few 
t a r i f f s  existed, comprising on ly  2 percent of t h e  t o t a l ,  and 
almost a l l  of these were wheeling w i t h  separate compensation. 
Of t h e  r a t e  schedules, 89 percent were wheel ing w i t h  separate 
canpensation and 1 1  percent were wheeling w i t h  nonseparate 
compensation. 

The next breakdown of t h e  arrangements was t h e  form of t h e  
arrangements. The forms were: ( 1 1 b i I a te ra l  agreements, which 
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comprised 70  percent o f  t h e  arrangements; ( 2 )  mu1 ti l a t e r a l  
agreements, which comprised 25 percent of t h e  arrangements; and, 
( 3 )  power pool agreements, which cmpr ised 5 percent. 

Next, t h e  terms and cond i t ions  o f  t h e  surveyed arrangements were 
examined. A substant ia l  number o f  t h e  arrangements, 79 percent, 

were f i r m  arrangements as opposed t o  nonf i r m   arrangement^.^ The 
compensation method spec i f ied  f o r  t h e  wheeling serv ice was 
almost equal ly  d iv ided between a s p e c i f i c  r a t e  and a m u l t i p a r t  
r a t e  formul a, 45 and 40 percent respective1 y. Few arrangements 
used nonmonetary Compensation o r  s p e c i f i e d  other  types o f  

charges. There were three arrangements t h a t  had ratchets4 as 
p a r t  of t h e  r a t e  formula. 

Three general types o f  no t ice  requirements were contained i n  t h e  
arrangements. Few arrangements s p e c i f i e d  t h a t  t h e  buyer of  t h e  
serv ice was requi red t o  g ive  a s p e c i f i c  advance no t ice  t o  t h e  
set l e r  f o r  the  s t a r t  of serv ice o r  t h a t  the  sel l e r  was requi red 
t o  respond t o  t h a t  request w i t h i n  a c e r t a i n  tlme, 1 1  percent and 
4 percent respect ive ly .  However, 42 percent s p e c i f i e d  a 
p a r t i c u l a r  advance no t ice  f o r  terminat ion.  

Approximately 38 percent of  t h e  arrangements s p e c i f i e d  a 
p a r t i c u l a r  method f o r  recovery o f  power losses due t o  t h e  
wheeling service. The most cmmon method (used i n  4 4  percent o f  
those which speci f  led methods) was t h a t  t h e  u t i  1 i t y  prov id ing 
the  wheel ing serv ice would take a c e r t a i n  percent o f  t h e  power 
t ransmit ted.  Very few arrangements, 3 percent, spec i f i ed t h a t  a 
par t i cu la r ,  absolute amount of power would be taken. 

On1 y i n  1 . 4  percent of  t h e  arrangements were condi t ions p l  aced 
on the buyer of the  power i n  terms o f  what the buyer could do 
w i t h  t h e  power. Only 1.4 percent s t a t e  t h a t  t h e  serv ice could 
be refused i f  the  power were destined f o r  a spec i f ied  type of  

3 .  See Appendix I I f o r  d e t a i l e d  def i n l t i o n s  of f i r m  and nonf i r m  
arrangements. 

4.  Ratchets a re  r a t e  forms which r a i s e  o r  lower r a t e s  f o r  a 
s p e c i f i c  t ime per lod i f  a c e r t a i n  cond i t ion  i s  met. 
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custcmer or  f o r  resa le  t o  other  u t i 1  I t i e ~ . ~  Res t r i c t i ons  placed 
on t h e  1 ines or f a c l l  l t i e s  t h a t  could be used fo r  the  wheel lng 
serv ice  were found I n  15 percent of t h e  arrangements. Spec i f i c  
del ivery  vol tages or ranges o f  vol tages were no t  usual l y  
spec i f ied.  

I .2.2 Summary of Non-FERC Arrangements 

S imi la r  t o  the  FERC arrangements, a survey was taken t o  
determine the  terms and cond i t ions  o f  t h e  arrangements f f l ed  a t  
non-FERC agencies. However, ra the r  than a survey of  the  
populat ion o f  wheel ing arrangements, a sample of  wheel ing 
arrangements was surveyed. The sample was chosen t o  be 
representa t ive  of  a l l  types of arrangements f l l e d  a t  t he  
agencies ra the r  than a r a n d m  sample. A sample was used s ince 
many of t he  numerous arrangements a t  WAPA and NYPA are  c lose 
dupl fcates o f  one another and no mwe important in formaf lon 
would be obtained, or, as i n  t h e  case of  SEPA and SWPA t h e  
arrangements were e i t h e r  on f 1 l e  a t  FERC or d l d  not  s a t i s f y  the  
d e f i n i t i o n  o f  wheeling as def ined I n  Chapter 2. 

I n  the  case o f  NYPA those arrangements whlch were no t  surveyed 
were percent adder arrangements, each havfng s i m i l a r  terms and 
l i t t l e  suppor t ing information. The vas t  ma jo r i t y  o f  t he  WAPA 
arrangements were one o f  four  standard types o f  arrangements. 
Each of the  arrangements of a standard type were c lose  
dupl i ca tes  o f  al I the  other  arrangements o f  t h a t  type. The 
remainder o f  the  arrangements t h a t  were no t  covered by the  
sample were arrangemen-ts frm %PA or SEBW. The SWPA 
asrangments no t  included I n  the  sample are these which d o  n o t  
agree w i th  the  d e f l n i t i o n  o f  wheel ing i n  Chapter 2 or  are  
arrangements i n  which SWPA buys serv ice from other  u l - i l i t l e s  
which are  requ i red  t o  f [ l e  the  arrangement a t  FERC. SEPA does 
no t  own transmisslon f a c i l i t i e s ,  t h e r e f w e  a l l  of i t s  
arrangements invo lve the  purchase of  serv ice by SEPA from other  
u t i 1  f t f e s  which f i l e  the  arrangements a t  FERC. 

A breakdown of t he  sample t h a t  was surveyed is given I n  Table 1. 
The t a b l e  I l s t s  the  agency, the  r o l e  the  agency played I n  the 
t ransact ion,  the  t o t a l  number of arrangemen3-s surveyed frm t h a t  

5 .  Such r e s t r  l c t i o n s  have now been decl ared unl awful by 
the  FERC. See Gulf  States U t i 1  i t i e s  Co, Docket no. EK76-8161 
Order Approv Ing Settlement Subject t o  Condi t ion ( issued October 
20, 1978). 
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Table 1. Survey breakdown by r o l e  of non-FERC agency 

# Agency Number 
# Agency Buy Ing & Tota i on 
Sei I ing Sei 1 ing Surveyed F i l e  U t i 1  I t y  

1 .  Alaska Power 
Admin is t ra t ion 

3 

69 

0 

14 

68 

62 

1 

1 
- 

21 8 

1 4 6 

2. Bonnev I I l e  Power 
Admin is t ra t ion 

0 69 + l l l  

3.  Southeastern Power 
Adm I n i st r a t  i on 

0 0 12 

4 .  Southwestern Power 
Admin is t ra t ion 

17 65 

5 .  Western Area Power 
Admin is t ra t ion 

7 75 ?400 

6. Power Author i ty  of the 
State of New York 

0 62 ? loo  

7 .  Tennessee Val ley 
Author i t y  

0 1 1 

8. Texas 0 
- 

1 1  

1 
- 

229 

1 
- 
"696 Total s 

*Includes nonwheel ing and agency buying. 
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agency, and f ina i  ly, the number o f  arrangements f i i e d  a t  t h a t  
agency. Approximately 50 percent of  al I transmission 
arrangements f i l e d  a t  the non-FERC agencies were covered by t h e  
sample. A I  I nonwheel lng arrangements (accordlng t o  t h e  
def l n i t i s n  o f  wheel ing g Jven I n  Chapter 2) were then e l  lminated 
from t h e  sample. This e l  Iminat ion led t o  229 wheel ing 
a n  a ng m e n  t s . 
I n  t h e  non-FERC wheel Ing arrangements, federal agencies 
c m p r i s e d  53.7 percent of  t h e  e n t i t i e s  supplying wheel Ing 
services, s t a t e  agencies o r  power d i s t r i c t s  comprised 23.5 
percent, investor-owned u t i  I l t l e s  comprised 16.7 percent, 
cooperatlves comprised 5.1 percent, and municipals 1 percent. 
O f  the  e n t i t i e s  buying wheeling services 30.1 percent were 
investor-owned u t1  I l t i e s ,  28.4 percent were munlc!pal s, 23.5 
percent were federal agencies, 12.5 percent were s t a t e  agencies 
o r  power d i s t r l c t s ,  and 5.3 percent w8re cooperatives. 
Approximately 49 percent of  the  e n t i t l e s  s e l l i n g  power I n  t h e  
wheel ing arrangements were s t a t e  agenc[es or power d i s t r i c t s ,  42 
percent were federal agencies, 5.6 percent were investor-cwned 
u t i  I i t i e s ,  2 percent were cooperatives, and 1.4 percent were 
municipals. O f  the  e n t i t i e s  buying power 50 percent were 
municipals, 20.5 percent were lnvestor-owned u t i  I I t fes ,  12.5 
percent were s t a t e  agencies or power d i s t r i c t s ,  10.7 percent 
were federal  agencies, and 6.25 percent were cooperatives. 

Most of t h e  arrangements f i l e d  a t  the  agencles were r a t e  
schedules as opposed t o  t a r i f f s .  Of the r a t e  schedules, 98 
percent were wheel i ng w i th  separate cmpensation, as opposed t o  
nonseparate compensation, for  the  transmission service being 
provided i n  a power agreement. B i l a t e r a l  agreements comprlsed 
94 percent of  the  arrangements. 

Some of t h e  terms and condl t lons f o r  the  arrangements were 
r m a r k e d l y  s i m i l a r  t o  the  terms and condi t ions f o r  the  FERC 
arrangements. For example, 79 percent of t h e  asrangemenfs had 
prov ls lons f o r  f i r m  serv ice as compared t o  79 percent f o r  the  
FERC arrangements surveyed. The compensation method s p e c i f l e d  
i n  most of t h e  arrangements was a specl f  i c  r a t e  (69 percent). 
Only 2Q percen-f of  the  arrangements had multtpar-f r a t e  
formulas. In  the FERC arrangements t h e  arrangements were almost 
equal ly  d lv ided between these two types o f  compensation. 
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Nonmonetary ccmpensation was used tn  2 percent of t h e  
arrangement and, simi I a r  t o  t h e  FERC arrangments, ra tchets  were 
no t  canmon (2 arrangements). 

Advance no t ice  requirements by t h e  buyer f o r  t h e  s t a r t  o f  
serv ice or  requirements on the  amount of t ime the  sei l e r  has t o  
respond t o  t h e  request f o r  serv ice were expl i c i t l y  s ta ted i n  few 
of t h e  arrangements. Not ice f o r  serv ice s t a r t  was contained i n  
on1 y 10 percent of t h e  arrangements, whi i e response requi rements 
were only  i n  5 percent of the  arrangements. Advance n o t i c e  f o r  
terminat ion o f  t h e  arrangement was more frequent, e x l s t i n g  i n  45 
percent o f  t h e  arrangements. These percentages are s l m i l a r  f o  
those of t h e  FERC arrangements which were 1 1  percent, 4 percen't* 
and 42 percent respect i ve l  y. 

The method by which t ranvnissfon losses would be recovered 
appeared i n  almost 84 percent of the agreements. Usually, t h i s  
took t h e  form o f  a percentage of power received by the  wheel Ing 
e n t i t y .  Of the  arrangements t h a t  mentioned t h e  method used, 64 
percent were of t h i s  f o r m .  The other method mentioned var ied  as 
t o  how losses would be recovered. Few arrangements s p e c i f i e d  
r e s t r l c t l o n s  as t o  t h e  vol tage a t  which t h e  buyer could receive 
power, which I ines could be used, or other  I i m i t a t i o n s  on 
transmlssion f a c l l l t i e s  (7 percent). Candft ions under which the  
set l e r  could re fuse serv ice t o  the buyer ex is ted  in 23 percent 
of the arrangements. O f  these condit ions, t h e  most common (34 
percent of those t h a t  mentioned condl t lons)  was i f  the  buyer of 
t h e  power were t o  sei I the  power t o  another u t i  I i ty .  

Overal I the  arrangements a t  the  non-FERC agencies are very 
s i m i l a r  t o  those f i l e d  a t  FERC. Perhaps t h e  most important 
s i m i l a r i t y  i s  t h e  high percentage of f i r m  arrangements versus 
nonf i rm arrangements and t h e  low number of t a r i f f s  t h a t  e x i s t .  
It appears t h a t  f l r m s  have a tendency toward stable, guaranteed 
arrangements w i t h  respect t o  t ransmission serv Ice. However, t h e  
amount of power t rans fer red  under such arrangements probably 
does n o t  correspond t o  t h e  number of arrangements. For example, 
many of the power pool arrangements, although they m a y  only be 
one arrangement, are nonf i rm ,  have a large number o f  f i rms 
involved, and have a la rge amount of power t ransml t ted under 
th&. Therefore, nonf i r m  arrangements may be more important 
than the numbers of arrangements may indicate. 
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The fo l l ow ing  e i g h t  subsections present add i t iona l  in format ion 
about wheel ing arrangements associated w i t h  each of t he  non-FERC 
e n t i t i e s  included i n  the  survey. Sane readers may choose t o  
sk ip  these subsections, i n  as much as they are no t  neccessary 
f o r  an understanding of  t he  r e s t  of  t h i s  appendfx. 

1.2.2.1 Pub1 IC U t l l  i t y  Commission o f  Texas 

The Pub1 IC U t i 1  i t y  Canmission o f  Texas (PUCT) has respons ib i l  l t y  
f o r  al I agreements between u t i  I i t i e s  i n  Texas which are not  
sub jec t  t o  FERC regulat ion,  i.e., those which power f lows do not  
cross t h e  s t a t e  borders o f  Texas. Power flows do no t  cross t h e  
s t a t e  borders i n  t h e  reg ion cons ls t ing  of the  members o f  t he  
E l e c t r i c  Re1 i a b i l  l t y  Council of  Texas (ERCOT). U t i 1  i t i e s  a re  
only  requi red t o  f i l e  the  agreements w i t h  the  PUCT i f  there  i s  a 
dfsagreement between t h e  p a r t i e s  about the  agreement. 
Present1 y, on ly  one agreement Is on f i I e. Recently, the PUCT 
has de ta f l ed  t h e  prov is fons necessary I n  wheel ing agreements 
which are  f i l e d  w i t h  the  WCP. This sec t ion  w i l  I review these 
new requ i rements. 

The prov ls ions  a r e  appl icable t o  agreements which invo lve f i n n  
power sales. There are two se ts  o f  prov is ions based on whether 
t h e  amount of power exchanged by t h e  u t i  I i t i e s  i s  greater  than 
or less than 25 megawatts. General ly, the charge for the  
wheel i ng serv i ce  f o r  t ransact ions i nvol v i  ng more than 25 
megawatts i s  determined by f i n d i n g  the  actual cost  of  the t o t a l  
t ransmission system based on a cos t  of  serv ice study and 
mu1 ti p l y i n g  i t  by the changes i n  megawatt ml ies  of  power f I ow on 
the  system due t o  t h e  wheeling service, d iv ided by the  t o t a l  
megawatt m i les  of  power flow serv ice provided by the u t [  I I t y .  
The megawatt m i  I es o f  power f low are determined by load f low 
s tud ies  a t  the  peak load. For s imp l i f i ca t i on ,  i n  cases where 
t h e  power exchanged by the  u t i  I i t i e s  is less than 25 megawatts, 
and on ly  one connection e x i s t s  w i t h  o ther  u t i 1  i t i e s  by the  
buying u t i 1  i t y ,  t he  buying u t i 1  i t y  can o p t i o n a l l y  choose t o  
m u l t i p l y  the  annual cost  o f  the  t o t a l  t ransmission serv ice  of  
t he  wheeling u t l l  i t y  by the  megawatts of  wheel ing serv ice  
contracted for div ided by the  megawatt load a t  system peak of 
t h e  wheel ing u - t i l  i t y .  However, i f  t h e  wheel ing u t i 1  i t y  can show 
by load flow stud ies t h a t  they are  impacted by more than 50 
megawatts a t  t h e i r  boundaries by t h e  sum of al I simp1 i f i e d  
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agreements, they can charge based on t h e  former method. Losses 
are ca lcu la ted  from loss mat r ic les  constructed by ERCOT and are 
paid i n  kind. 

1.2.2.2 Tennessee Val ley Author l ty  

The Tennessee Val ley Author i ty  (TVA) i s  a government agency 
headquartered I n  Knoxvi l  le, Tennessee. The agency is 
responsib le  f o r  f lood control ,  economic development of the 
region, and power production. The agency's custcmers are other  
u t i 1  i t i e s  and large i n d u s t r i a l  end-users. They do not  general l y  
serve r e s i  dent 1 ai, comrnerci a l  o r  mal 1 i ndustr i ai custaners. 

TVA has one wheelfng arrangement w i t h  B i g  Rivers E l e c t r l c  Power 
Corporation (a Kentucky Cooperative), A I  abama E l e c t r i c  
Cooperative, and South Miss iss ipp i  E l e c t r i c  Power Associatlon. 
Power i s  received by TVA from B i g  Rivers and t ransmi t ted t o  t h e  
other part ies.  The arrangement i s  f o r  short-term i n t e r r u p t i b l e  
power and what TVA cal  Is miscel laneous energy. Transmission may 
be dfscontinued when: 

1 .  

2. 

3. 

condi t ions on t h e  TVA system are such t h a t  TVA's 
generat i ng sources, and other  'sources ava i I ab I e t o  TVA, 
are  Inadequate t o  s u p p l y  f i r m  power requirements o f  the  
TVA system; 

serv ice I n t e r f e r s  w i t h  t ransact ions scheduled under 
contractual  arrangements w i th  systems other than Big 
Rivers, i nc l  udlng wi thout  I imi ta t ion,  economy interchange 
t ransac t  ions ; 

or, serv ice reduces t h e  re1 iab i  I Sty o f  t h e  e n t i r e  NA 
system. 

TVA can use del ivered energy from B i g  Rivers t o  meet t h e i r  
f i rmpower requirements i f  they are n o t  able t o  meet them 
through other means, o r  they may request B i g  Rivers t o  use t h e  
power i f  it i s  not used by the  other companies In t h e  wheel lng 
arrangment. 

The r a t e s  TVA charges f o r  t h e  wheel ing serv ice are 20 cents per 
week per k i l o w a t t  of t h e  maximum aggregate hour ly  amount o f  
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power scheduled f o r  t ransmlssion and 0.22 cents per k i l o w a t t  
hour for  mlscel laneous energy scheduled for  acceptance. There 
i s  a l so  a customer charge of $1,000 per month. Losses are  
ca lcu la ted  by reducing t h e  amount of power del Ivered by T V A  t o  
the  o ther  u t l l l t l e s  by 3 percent rounded t o  the  nearest f u l l  
megawatt. Any special equipment requ i red  t o  complete t h e  power 
transmission such as add i t Ional meter I ng, t e l  meter ing,  I oad 
control ,  and communications f a c i  I l t i e s  a re  provlded by t h e  
u t i  I l t i e s  involved a t  no expense t o  TVA. 

1.2.2.3 Alaska Power Administrat ion 

The Alaska Power Administrat ion (APA) headquartered i n  Juneau, 
Alaska, is responslble for  marketing approximately 77 megawatts 
of hyd roe lec t r l c  power generated from two projects.  APA 
current1 y has interconnect i on  agreements t o  buy and se6 I 
wholesale power serv ice  w i t h  f i v e  u t i 1  i t i e s .  I n  addf-t-ion, APA 
has f ive transrn l ss ion  arrangements w i t h  u t 1  I i t i e s  t h a t  t ransmi t  
wholesale requirements power t o  APAts preference customers. APA 
i s  a s e l l e r  o f  transmission serv lce  i n  t h r e e  of t h e  arrangements 
and a purchaser of transmission serv ice  i n  the  other two. These 
power and transm Tss i on arrangements a re  w i t h  an i nvestor-owned 
u t i l i t y ,  a municipal system, and th ree  r u r a l  e l e c t r i c  
cooperatives. Each of these u t  1 I i t i e s  except t h e  i nvestor-owned 
u t i l i t y  a re  preference customers of APA. 

Two types of services a r e  covered I n  APA's f i ve  t ransmission 
arrangements. The f i r s t  type, which is c m p r l s e d  of th ree  
arrangements covers nonwheel ing t ransmission serv lces, requ i res  
separate compensation f o r  transmission costs incurred by APA i n  
t h e  sa le  and del ivery  o f  wholesale requirements t o  preference 
customers d i r e c t l y  interconnected t o  t h e  APA gr id .  The second 
type of t ransmission service is t h e  wheel lng o f  power marketed 
by APA t o  a preference customer by a t h i r d  party. Thls service, 
which i s  covered under one b i l a t e r a l  and one m u l t i l a t e r a l  
arrangement, provides preference customers w i t h  long-term f i r m  
access t o  hyd roe lec t r l c  generation t o  meet t h e i r  who1 esal e 
requirements. I n  addit ion, t he  m u l t i l a t e r a l  agreement requ i res  
t h e  wheel ing agent t o  provide nonf frm power t o  APAts preference 
customer I n  t h e  event of an unscheduled outage. The terms o f  
t h i s  emergency serv lce  a re  spec i f  led I n  a cont rac t  between t h e  
wheel ing agent and the  preference customer. The two wheellng 

-1.12- 



arrangements specify a rate in mi I I s  per k l  lowatt-hour for the 
wheel ing service. 

1.2.2.4 Bonneville Power Administration 

The Bonnev i I I e Power Adm i n istrat ion (BPA) headquartered i n 
Port1 and, Oregon, is responsi bl e for marketing power and energy 
generated from mu1 ti-purpose dams constructed by the Army Corps 
of Engineers and the Water and Power Resources Service. In 
addltion, BPA markets output frcm the Hanford Nuclear Project of 
the Washington Pub1 IC Power Supply System. BPA provides the 
primary transmission grid in the P a c i f i c  Northwest with 133 
interconnections with 19 uti1 ities. BPA serves 161 electric 
customers, including 116 pub1 ic systems (municipals, 
cooperatives, and pub1 ic uti I ity districts), elght 
lnvestor-owned utilities, and s i x  federal agencies. 

BPA parti ci pates f n over 100 transm iss i on arrangements as both 
the wheel ing agent and recipient of wheel ing services. As a 
wheel ing agent, BPA del ivers wholesale power to many municipals, 
cooperatives, and investor-owned custcxners that buy from pub1 i c  
utility dlstricts (PUD). In addition, BPA makes excess 
transmission capacity available to inwestor-owned uti1 ities to 
prov i de an i nterconnect i on w i th i sol ated port] ons of the 
investor-owned uti1 ityfs grid. BonneviI le also serves as a 
wheeling agent for a number of Pacific Northwest utilities 
holding entitlements in coal-f ired and nuclear generating 
plants, including the Hanford and Trojan nuclear plants, and the 
Colstrip and Central la coal-f ired plants. 

Bonnevll le scmetlmes provides an unusual type of wheel ing 
service for Industrial custcmers that it services under power 
sales agreements requiring BPA to sel I and del iver flrm and 
nonflrm power and energy. For example, i f  BPA is forced to 
curtai I nonf irm energy del iveries to the custaner, the custaner 
may request BPA to purchase (for the custmerfs account) 
available nonf irrn energy to replace the curtailed del iveries. 
In addition to charging the customers for the cost of the 
purchased power, BPA also charges the custcmer for the cost of 
the nonf irrn wheel ing service. 
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BPA a lso purchases wheeling services as a participant i n  a 
number of  arrangements p rov id ing  f o r  t he  del ivery of  wholesale 
f i r m  power and hydroe lec t r i c  power t o  i t s  preference customers. 
Wheel ing agents f o r  BPA include municipal u t i 1  i t i es ,  WDs, and 
investor-owned u t i 1  i t i e s .  BPA can a lso serve iso la ted  
preference customers us I ng nonw heel I ng t ransac t  I ons w i t h  
u t i l i f i e s  whose g r i d s  l i e  beb-ween BPA's t ransmission g r i d  and 
i t s  Iso la ted  preference custaners. The in tervening u t i  1 i t y  uses 
i t s  own generat ing resources t o  supply the  custcmer's al loca t ion  
of BPA preference power. In return,  BPA uses i t s  own generating 
resources t o  supply t h e  in tervening u t i l  1I-y a t  a mutual l y  agreed 
upon t ime w i th  an amount of power and energy equal t o  t h a t  
suppl ied t o  the  i so la ted  preference customer. BPA I s  a l so  
requi red t o  pay the  in tervening u t i l  i t y  f o r  the  use of  t he  
u t i 1  i t y ' s  t ransmission f a c i l  i t i e s .  The cost  o f  the  del ivered 
power and energy and t h e  transmission charges a re  flowed through 
by BPA t o  the preference customer, 

I n  1981, compensation f o r  wheeling serv ices provided on BPA's 
t ransmission system was der ived from one of t h ree  r a t e  
schedules: t h e  Formula Power Transmission (FPT-1) r a t e  schedule, 
the  Use-ob-Facil i t i e s  Transmfssion (UFT-1 I r a t e  schedule, and 

the Energy Transmission ( € 3 - 1  1 r a t e  schedulee6 Schedule FPT-I 
is a m u l t i p a r t  r a t e  t h a t  included a Main Gr id  Charge f o r  use of 
f a c i l i t i e s  greater than 115 kV, a Secondary System Charge f o r  
use of  f a c i l  i t i e s  l ess  than o r  equal t o  115 kV, and an I n t e r t i e  
Charge t h a t  appl ies  when an arrangement requ i res  the use of t h e  
P a c i f i c  NorPkwest-Pacif i c  Southwest I n t e r t i e .  The I n t e r t i e  Is a 
transmission system t h a t  cons is ts  of  an 800 kV DC and two 500 kV 
AC I ines. The Main Gr id  and Secondary System charges included 
u n i t  charges per KW f o r  the use of in terconnect ion and de l  i very  
te rmina ls  and a mileage r a t e  ($0.135/mIle f o r  the  Main Gr id  
Charge, and $0.036/mi l e  f o r  the  Secondary System Charge). L i ke  
t h e  mileage rate, t he  u n i t  charges f o r  t h e  Secondary System are 
greater  than those f o r  t he  Maln Grid. 

Schedule UFT-1 covered wheel ins serv ices requ i r i ng  t h e  use of 
speci f  i c  por t ions  o f  BPA's t ransmission f a c i l  i t i e s  commonty 

6. These schedules have now been superseded by FPT-2, UFT-2, and 
ET-2 e 
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re fe r red  t o  as t h e  Federal Transmission System. Under t h i s  
rate,  t h e  monthly charge per k t l o w a t t  o f  transmission demand 
equals one-twelfth t h e  annual cost  per k i l o w a t t  of t h e  capaci ty 
of t h e  f a c i l i t i e s  s p e c i f i e d  I n  a p a r t i c u l a r  arrangement. The 
annual c o s t  i s  def ined by: 

I x R  

Ca x C f  
Annual c o s t  = 

where 
I = Capital cost  o f  f a c i l i t i e s  spec i f ied  i n  t h e  arrangement 

R = Capi ta l  cos t  recovery fac9or f o r  each segment 

Ca = Capacity of f a c i  I i t y  ( i n  kw) 

C f  = Capacity fac to r .  

Schedule ET-1 covers BPA's transm Iss ion  us1 ng t h e  excess 
capacity of the  Federal Transmission System of nonflrrn energy 
produced by another u t i 1  i t y .  Under t h i s  rate, t h e  cos t  of 
transmission serv ice depends on the specl f  fc por t lons  of t h e  
federal  Transmission System used t o  provide the  service. For 
example, t ransmission serv ice provided on t h e  high-voltage Main 
G r i d  Is less expensive than transmission over t h e  lower vol tage 
Secondary system or  t h e  P a c i f i c  Northwest-Pacif i c  Southwest 
I n t e r t i e .  The r a t e  ranges from 0.75 milIs/kWh (Main G r i d  
de l  [ very )  t o  1.25 m i l  Is/kWh ( I n t e r t i e  del  Ivery) .  This r a t e  
schedule a l s o  includes prov is ions f o r  losses, expressed as 
percentages, f o r  use of s p e c i f i c  por t ions  of the  Federal 
Transmission System. 

1.2.2.5 Southeastern Power Admlnistrat fon 

The Southeastern Power Admin is t ra t ion (SEPA), headquartered i n  
E l  berton, Georgia, markets approximately 3,000 mW of capaci ty 
generated a t  21 r e s e r v o i r  p r o j e d s  constructed and operated by 
t h e  Army Corps o f  Engineers. As of September 1979, SEPA sold 
power and energy t o  108 r u r a l  e l e c t r l c  cooperatives and 80 
municlpal t t i e s  i n  a 10-state region. Other custaners include 
t h e  Tennessee Val ley Author i ty,  t h e  South Caros ina Pub1 i c  
Service Author i ty,  a county power commission, and e i g h t  
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investor-owned u t1  I i t i e s .  SEPA has no transmission f a c i  I i t i es ,  
and thus provides no wheel ing f o r  others. Wlth the except ion of 
c e r t a l n  t ransmission serv lces provided by the  South Carol ina 
Pub1 IC Service Author i ty,  lnvestor-owned u t i 1  i t i e s  provide al I 
t ransmlssion services f o r  SEPA. Current ly,  SEPA has 12 
cont rac ts  w i th  these u t i l i t i e s  t o  provide transmlssion serv ice  
t o  preference custcmers. Each of  these 12 arrangements can be 
c l a s s i f  led as th i rd -pa r t y  wheel ing services (i.e., t he  wheel ing 
u t l l i t y  is  no t  one of  SEPA's preference custcmers) t h a t  a l low 
SEPA t o  d e l i v e r  long-term f l r m  wholesale requirements t o  
preference custcmers. 

Each o f  SEPA's 12 t ransmission arrangements spec 1 f ies 
t ransmlssion losses as a percentage of  power del ivered by SEPA 
t o  the  sel l e r  of  the  t ransmlsslon serv ice f o r  del ivery t o  SEPA's 
customers. The loss percentages range from 1 percent t o  6 
percent. No%ice r q u i  rements for the  te rmina t ion  sf 
t ransmission serv ice  requ i re  SEPA Po g lve  a wheeling agent a 
15-day no t i ce  of  the  te rmina t ion  o f  t h e  t ransmission serv ice i f  
a preference custcmer terminates i t s  power sales agreement w i t h  
SEPA. I f  SEPA o r  a wheel ing u t i 1  i t y  wish un i l a te ra l  l y  t o  
Perminate t ransmission sesvlce under a s p e c l f i c  arrangement, the 
par ty  wIshlng t o  terminate the  arrangement must g ive the  other  
party a 37- t o  49-month w r i t t e n  not ice.  

Each of  SEPAIs 12 transmission arrangements contains a 
m i  leage-based transmission serv ice r a t e  t h a t  increases the  
charge per kWh of energy t r a n m f t t e d  as t h e  distance t o  the  
del ivery  p o i n t  increases. Three zones are establ  lshed from each 
rese rvo i r  p ro jec t .  The f i r s t  zone covers del ivery w i t h i n  a 100 
m i l e  rad ius  of the pro ject ,  the second zone covers del lvery  from 
101 t o  150 mi les  of the  pro ject ,  and t h e  t h i r d  zone covers any 
del ivery fu r the r  than 150 miles. D i f f e r e n t  r a t e s  are charged 
f o r  each zone. The r a t e s  are 1 .OO m i l  I/kWh f o r  the  f l r s t  zone, 
1.75 m i l  Is/kWh f o r  the second zone, and 2.5 m i l  Is/kWh f o r  the  
t h i r d  zone. The ma jo r i t y  of  t he  arrangements s ta te  the  monthly 
cost  of  the  wheel Ing serv ice based on the  annual amount o f  
energy del ivered through the  var ious zones. However, a few of  
the contracts  do not  ca l cu la te  the  monthly payment, but  slmply 
post t h e  r a t e  per kWh by zone. 
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The wheel ing services covered by the pricing mechanisms used i n  
these arrangements are similar t o  those i n  transmission 
arrangements used by other federal power marketing agencies. 
However, because SEPA has no transmisslon fac i l i t i es  or direct 
interconnections w i t h  wheeling agents other than those a t  the 
project bus, al I of SEPAfs power that is a1 located t o  the 
preference customers m u s t  be wheeled by a t h i r d  party or taken 
directly from the project b u s  by a preference customer. ( A  
custcmer t h a t  receives power directly from t h e  project b u s  

receives a 0.06 m i l I s / k W h  reduction i n  the wholesale rate for 
power and energy.) Thereforec wheel i n g  by two or more u t i 1  i t i es  
1s sometimes required t o  del iver power t o  preference custmers. 
For example, t o  del iver power to  preference customers located i n  
t h e  area served by Carol ina Power and L i g h t  Company (CPBL), SEPA 
m u s t  pay wheelfng charges t o  both V i r g i n i a  Electric Power 
Company and CP&L. 

1.2.2.6 Southwestern Power Adminlstration 

The Southwestern Power Administration ( S P A ) ,  headquartered i n  
Tulsa, Oklahoma, is responsible for the sale of 1,900 mW of 
power generated from 17 hydroelectric fac i l i t i es  located i n  four 
southwestern states. SWPA is currently a participant i n  65 
interconnection agreements involving the sale a n d  transmission 
of federal power and the transmission of nonfederal power. 
These arrangements, both b i I  ateral and mu1 t i  I  ateral , 1 nvol ve 
I nvestor-owned u t i 1  i ties, municipals, rural el ectr I c 
cooperatives, a s ta te  agency, a federation of generating a n d  
transmission cooperatives, and the Western Area Power 
Adminfstratfon (WAPA). 

SWPA recovers the cost of its wheel ing a n d  nonwheel Ing services 
through its wholesale rates t o  preference customers and wheel i n g  
Rate Schedule TDC-2. Under its power sales contracts w i t h  
preference customers, SWPA recovers nonwheel ing transmission 
costs v i a  a separate transmrssion charge included i n  its 
wholesale power rate schedules for  f u l l  or par t ia l  wholesale 
requirements, hydroe l  ectr lc peaking power, and short-term 
Interruptible power. Each customer's monthly b i l l  includes a 
charge equivalent t o  one-twelfth of the customer's share of 
SWPA's estimated annual cost of del ivering power and energy t o  
the custmer. The estimated cost is derived i n  a repayment 
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study t h a t  examines investment costs, admin i s t ra t i ve  expenses, 
and opera t ing  and maintenance expenses. 

The Flood Control A c t  of 1944 requ i res  SWPA t o  make a v a i l a b l e  
al  I excess transmlssion capaci ty t o  wheel nonfederal power and 
energy. A I  I nonfederal power and energy must be wheeled 
according t o  schedules s e t  by SWPA. SWPA recovers the  cas t  o f  
i t s  wheel ing serv ice  under Rate Schedule TDC-2, which i s  a 
postage stamp r a t e  approved by t h e  Federal Energy Regulatory 
Commission. This schedule spec i f l es  charges based on t h e  
s p e c i f i c  f a c i l i t i e s  used i n  performing the  contracted service. 
Rate Schedu 1 e TDC-2 d i f f e r e n t  i ates charges by vol tage I eve1 of 
transmisslon I ines and t h e  leve l  o f  t ransformat ion serv ice  ( t h e  
amount o f  vol tage step-down requl  red)  * Under t h e  cu r ren t  
schedule, SWPA provides i n t e r r u p t l b l e  se rv i ce  a t  a 5 percent 
reduc-hion frm t h e  f i r m  serv ice  ra te .  Currently, 13 u t i 1  i t i e s  
and one s f a t e  agency purchase wheel Ing services from SWPA. O f  
these 14 custcmers rece iv ing  serv ice  under Rate Schedule TBC-2, 
mosP are  municipal u t i l l t l e s  i n  SWPAfs Missouri serv lce  area. 
Spec i f i ca l l y ,  through a se r ies  of one year b i l a t e r a l  
arrangements, SWPA wheels nsnf i rm secondary energy t h a t  i s  
generated by coal- f  i r ed  u n i t s  owned and operated by S p r  lngf  le1 d 
C i t y  U t i l i t i e s  and so ld  t o  o the r  mun ic ipa l i t i es .  

SWPA a l s o  purchases t h r e e  baslc types of wheel ing serv ices  from 
o ther  u t i 1  i t y  systems. Under c e r t a i n  wheel ing arrangements, the  
wheel ing agent del i ve rs  SWPA power t o  preference customers. I n  
other cases, t he  wheel l n g  agenP serves e i t h e r  as a I Ink between 
an i so la ted  loop of SWPAts transmission g r l d  and SWPAfs main 
g r l d  o r  as a I ink between iso la ted  generating f a c i l  i t i e s  
operated by SWPA. . I n  addi t ion,  SWPA has entered i n t o  an 
arrangement w i t h  t h e  Western Power Administrat ion f o r  the sale 
and purchase of exchange energy. Because the re  i s  no d l r e c t  
interconnect ion between the  two marketlng agencies, SWPA has 
contracted w i t h  Associated E l e c t r i c  Cooperative, Inc., t o  

. prov I de wheel 1 ng services necessary t o  comp I e t e  exchange energy 
t ransac t ions  w i th  WAPA. This serv ice  1s covered under a much 
broader arrangement between %PA and Assoclated. 

SWPA's con t rac t  w l t h  Assoelated Elec-h-ic Cooperative i s  unique 
i n  tha t ,  under t h i s  mu1 t i p l e  serv ice  arrangement, both p a r t i e s  
purchase transmission serv l ce  from each other. Moreover, 
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compensation f o r  services I s  t y p l c a l  l y  r e f l e c t e d  through b i  I I ing 
c r e d i t s  t o  Associated f o r  services rendered t o  SWPA. For 
example, Associated provides wheel ing serv lces t o  sane of SWPA's 
preference customers and between %PA and WAPA t o  provide for 
t h e  sa le of  exchange energy. In  addi t ion,  Assoclated performs 
operat ion and maintenance services on iso la ted  por t ions  of 
SWPA's t ransmission gr id .  In  return,  SWPA provides wheel Ing 
serv ices t o  sane of Associated's customers. Charges f o r  most o f  
these services are  netted o u t  of Associated's monthly b i l  Is f o r  
energy. However, sane wheel ing services, such as the  %PA-WAPA 
Interchange, are provlded by Associated a t  no cost  up t o  
specff  led  l e v e l s  of service. Beyond the designated I i m  t, r a t e  
schedules specl f  ied i n  t h e  SWPA-Associated cont rac t  are used t o  
recover transmisslon cost. Furthermore, Associated prov des, a t  
no cost  t o  SWPA, ai  I t ransmisslon f a c t 1  I t i e s  needed t o  recefve 
power and energy f rom th ree  iso la ted  hydro f a c i l i t i e s .  

I .2.2.7 Western Area Power Administrat ion 

The Western Area Power Admlnistrat lon (WAPA), headquartered i n  
Golden, Colorado, operates i n  a servlce area extendlng through 
15 western states.  WAPA serves 464 customers, inc lud ing p r i v a t e  
u t i 1  i t i e s ,  pubi IC ut11 i i y  d l s t r l c t s ,  municipal u t i 1  i t i e s ,  r u r a l  
e l e c t r i c  cooperatives, i r r l g a t i o n  d i s t r l c t s ,  and federal and 
s t a t e  agencies. WAPA markets power from 46 mu1 t ipurpose hydro 
f a c i  I i t i e s  bui  I t  and operated by t h e  Army Corps of  Engineers and 
t h e  Water Power Resource Service. In addi t ion,  WAPA i s  
responsible f o r  marketing the  United Statest  en t i t lement  fran 
t h e  coal- f  i r e d  Navajo pro ject .  The generatlng capaci ty made 
ava i lab le  t o  WAPA from these generating resources i n  1980 was 
8,217 mW. 

Four types o f  contractual  arrangements account f o r  the  major l t y  
of transmission servlces e i t h e r  purchased o r  so ld  by WAPA. 
These arrangements a re  c l a s s i f i e d  as interconnect ion agreements, 
e l e c t r i c  and transmission serv ice agreements, nonf i r m  
t ransmlssion agreements, and t h e  Navajo p r o j e c t  contracts. 

Through a ser ies  of  lnterconnect lon agreements w i t h  
investor-owned u t i l i t i e s  and generation and transmission (G8T) 
cooperatives throughout I t s  serv i ce area, WAPA purchases and 
sel Is t ransmission service. ParTic ipants i n  these arrangements 
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wheel f u l  I- o r  part ia l - requirements services t o  WAPAIs 
preference customers interconnected t o  the i  r systems. 
Compensation is general l y  1 m i l  I/kWh f o r  al  I scheduled 
transmission of energy. Transmission losses a re  WAPAIs 
respons ib l l  i t y .  That is, WAPA Is requ i red  t o  del l v e r  t h e  
contracted amount o f  power and energy p lus  an addlitDana1 
percentage (usual l y  7 percent more) t o  cover t ransmission 
losses. Thls means WAPA has t o  generate or  acquire add i t iona l  
energy above what i s  received or del ivered by WAPA. 

These cont rac ts  a l so  r e q u i r e  WAPA each year t o  provide the  
wheeling agent w l t h  four-year est imates of t h e  load t o  be served 
a t  each preference customer's establ  ished del ivery  points. The 
wheel ing agents then have 90 days t o  t e l  I WAPA whether they have 
the  a b i l i t y  t o  provide the  wheellng services requested by WAPA. 

These cont rac ts  a l s o  cover f lrm transmlssion services prov lded 
by WAPA f o r  investor-owned u t i l i t l e s  o r  GbT cooperatives. The 
func t i on  of these wheeling services by WAPA i s  e i t h e r  t o  
interconnect is01 ated p o r t  ions of an 1 nvestor-owned u t i  I i t y ' s  o r  
G8Tf.s t ransmission system or t o  wheel power and energy purchased 
o r  sal d by the  investor-owned u t i  I i t y  o r  GBT through sales 
agreements w i t h  other u t  1 I i ti 8s. WAPA general I y receives 1 
milI/kWh w i th  a percentage adjustment f o r  losses f o r  p rov id ing  
these f l r m  transm i s s i  on services. 

WAPA does n o t  col llect wheel lng charges from preference custcmers 
d l r e c t l y  Interconnected w i t h  the  transmission sysl-em o f  The 
p r o j e c t  f rcin which Phe custanerf s who1 esal e requirements a re  
generated. WAPA markets power from four projects,  each o f  which 
has i t s  transmission system. These p ro jec ts  a re  t h e  Central 
Val ley  P ro jec t  i n  Cal i f o rn ia ,  Parker-Davis P ro jec t  l n  Arizona 
and Nevada, the  Colorado River Storage Pro jec t  i n  Colorado and 
Wyoming, and the  Pick-Sloan Mlssourl Basin P ro jec t  which is 
located i n  Montana, Nebraska, and t h e  Dakotas. However, 
preference customers who are no t  d i r e c t l y  interconnected w i t h  
t h e  transmission system of t h e  p r o j e c t  from which they rece ive  
an en t i t l emen t  a re  requ i red  t o  pay transmission charges. For 
example, much of t h e  power and energy generated i n  t h e  Colorado 
Rlver Storage Pro jec t  (CRSP) i s  del ivered t o  preference 
custcmers interconnected w i t h  the  Parker-Davis Systems (P-D), 
which i s  no t  interconnected w i th  the  CRSP transmission system. 
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The power and energy is wheeled from CRSP to the P-D system by 
either Arlzona Pub1 lc Service Company or the Salt River Project 
Agricul tural and Improvement Power District. The preference 
custcmer pays a wheel ing charge to WAPA equal to 1 mil I/kWh for 
energy wheeled over the CRSP transmission system. In addition, 
elther Arizona Pub1 IC Service or the Salt River project is 
al lowed to del lver to the customer only 96 percent of the 
custaner's CRSP entitlement to reflect 4 percent wheel ing 
losses. No monetary wheeling charge Is levied by either of 
these two wheel lng agents. 

If sufficlent transmlssion capacity Is avallable, WAPA wil I 
provide firm and nonflrm transmisslon servlces to other 
uti1 lties over the transmission systems of the various projects 
or their portion of the Paclf ic Northwest-Pacif ic Southwest 
Intertie. 

Tar1 ffs for f Irm and nonf irm wheel ing services provtded for 
non-preference customers are ln effect only on the P-D system. 
For example, the firm service rate PD-T2 i s  $3.67/kW-mnth, 
while the nonf irm service rate PD-T3 is 1.3 m l l  Is/kWh for a1 I 
kWh scheduled. Charges for f i r m  and nonf irm wheel ing services 
provlded on the other portions of WAPA's transmisslon grid are 
negotiated by the parties involved. These rates range from 1 
mll I/kWh for firm and nonf lrm services on sane systems to 
$5.30/kW-year for f Irm service on other systems. Loss 
adjustments are added to the cost of al I wheel fng services. 
Specific loss adjustment factors are used far wheel ing 
transactions requiring the use of the Intertie system ( 3  
percent) and for al I of the projects' transrnisslon systems 
except the Central Val ley Project. For example, a four percent 
loss adjustment is applied to al I transactions requiring the use 
of the Parker-Davis Project transmisslon facilities. 

WAPA is also a participant in the Western Systems Coordinating 
Council (WSCC) hourly economy energy brokering system, which 
involves a series of bilateral interchange and transmission 
service agreements w i th G&T cooperatives and several 
southwestern 1 nvestor-owned uti I it 18s. These transact ions 
requlre the supply of nonfirm transmission services by the 
participating uti I lties. 
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I .2.2.8 New York Power Au tho r i t y  

The New York Power Author i ty  (NYPA), headquartered i n  New York 
City, generates and markets power and energy f rom hydroel e c t r  i c  
projects,  nuclear and f o s s i l - f u e l  plants. As o f  January 1, 
1979, these p ro jec ts  had a cmbined generating capaci ty o f  6,740 
mW. NYPA serves 151 wholesale custcmers and p a r t i c i p a t e s  i n  
approximately 100 transmission arrangements w i t h  investor-owned 
u t i  I i t i e s ,  municlpal i t i e s ,  ru ra l  e l e c t r i c  cooperatives, 
i n d u s t r i  a l  customers, t he  Metropol i tan  T r a n s i t  Au thor i ty  i n New 
York City, and one neighboring s t a t e  agency. 

The m a j o r i t y  of NYPAfs t ransmission arrangements invo lve  the  
sa le  and del lvery  of baseload nuclear and hydro power and energy 
as wholesale requirements power f o r  municipal i t l e s  and r u r a l  
e l e c t r i c  cooperatlves. Mast of these custcmers a re  d l s t r i b u t l o n  
systems w i t h  no transrnlssion interconnections w i t h  NYPA. To 
d e l i v e r  a l l o c a t i o n s  t o  these custaners, NYPA has entered i n t o  
power sales and transmlssion (wheel lng)  cont rac ts  w i t h  
Investor-owned u t i 1  i t i e s .  Specif i c  wheel Ing charges a r e  made by 
each company and paid by NYPA. The wheeling charges are  
recovered v i a  a separately sta-ted transmission charge i n  NYPA's 
power sales agreement w i t h  the  preference customer. Most of 
these wheeling services a re  provided by u t i 1  i t i e s  located i n  t h e  
v i c i n i t y  o f  NYPA's Niagara and S t .  Lawrence hydro f a c l l i t i e s  i n  
New York. However, NYPAfs serv ice  t o  out-of-state preference 
custcmers and t o  custcmers on Long Is land and some New York 
custcmers r q u l r e s  t h e  purchase of wheel ing services suppl led by 
o ther  u t i l i t f e s .  I n  add i t i on  t o  t h e  wheel!ng charges of t h e  
investor-owned u t i l i t i e s ,  NYPA charges preference custcmers for  
transmission from the  power s t a t i o n  t o  the p o i n t  of 
i nterconnect i on  w i t h  t h e  investor-owned u t i  I i t y  ac t  i ng as t h e  
wheel ing  agent. 

NYPA a lso  sel Is wholesale f i r m  power t o  15 i ndus t r i a l  custcmers 
interconnected w i t h  NYPAfs transmission gr id .  Power so ld  t o  a! I 
bu t  t h r e e  i ndus t r i a l  customers i s  generated a t  t h e  NYPA's 
F i  t z p a t r l c k  Nucl ear PI ant. I ndust r i  a l  customers I ocated i n  the  
S t .  Lawrence and Niagara serv ice  areas a r e  assessed charges 
s I rn  i I a r  t o  non I ndustr  i al  preference customer, i .e., a 
t ransmission charge and a wheel ing charge. (However, customers 
i n  t h e  A I  bany area pay on ly  wheel ing charges f o r  servrces 
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purchased by the Authority from an i nvestor-owned ut i I i ty. 1 
NYPA is required by federal law to suppy 445 mW of firm power to 
Niagara Mohawk Power Corporation to rep1 ace power previously 
generated at two company-owned hydro facillties. The power is 
resold at NYPA's wholesale firm power rate plus a transmisslon 
charge. 

NYPA purchases from Hydro-Quebec in Canada for resale to seven 
major investor-owned utilities in New York and to two preference 
custaners on Long Island. The power is resold as economy 
energy, short- and long-term unit contracts, and short-term firm 
energy for fossil-fuel displacement or water storage. NYPA 
provides transmission service to a point of interconnection with 
Niagara-Mohawk Power Corporation for 1 mill/kWh. Custcmers must 
make thelr own arrangements for delivery beyond this point. 

1.3 _CLassiflcat.lan * S v s t e m  

A wheel Ing arrangement (or contract) i s  an agreement between two 
or more utilities in which one or more of the utilities agrees 
to wheel power under terms and conditions specified in the 
arrangement. The arrangements discussed i n  the previous section 
can be cl assif fed into specific categories based on these terms 
and conditions. This section develops categorles based upon the 
most important characteristics of the terms and conditions of 
the arrangements. 

The terms and conditions of a wheel ing arrangement general ly 

reflect cost, operating, and market factors7 specific to the 
uti I ities covered by the arrangements. For example, a uti I lty 
may have interconnection agreements with five other uti1 ities, 
and each agreement may include an arrangement under which the 
uti I i t y  agrees to provide the same type of wheel ing service for 
each of the other five uti 1 ities. However, the uti I Ity may 
charge each of the five utillties a different price for the 
wheel ing service to reflect the use of di fferent transmission 
faci I ities, different percentages of transmission losses 

7.  Market factws refer to the condition of the market for power 
interchanges In an area. For example, are numerous firms 
involved in fairly large power sales? 
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associated with serving each utility, power factor adjustments 
that vary by uti1 ity, or a number of other factors that may 
create differences in the cost of providing the wheel ing 
serv i ce. 

A I  though a wheel i ng arrangement tends to ref I ect factors 
specific t o  the uti1 ities that it covers, most arrangements can 
be classif led by k ro  major characteristics. These 
characteristics are the: 

- 1. Right of the wheeling utility to interrupt or curtail 
the wheel ing serv ice, and 

- 2. Method used to compensate the wheel ing uti i ity. 

Each characteristic is discussed below. 

1.3.1 interruption Rights 

A buyer of wheel Ing service buys either firm or nonfirm 
servilce. F i r m  wheeling servlce lmplies that the buyer's right 
of uninterrupted service by the wheel ing util ityts transmission 
system is guaranteed except under limited condltlons (e.g., an 
operating emergency in which the wheel lng uti I Ity's transmlsslsn 
system cannot carry the wheel ing load without reducing The 
transmission system's re1 iabi 1 ity to an unacceptable level 1. 
The conditions under which firm wheel lng service can be 
interrupted are usually delineated in the wheeling arrangement. 

Nonfirm (or interruptible) wheel ing service imp1 ies that the 
buyer's right of uninterrupted service by the wheel ing util ity's 
transmission system is restricted. These restrictions may be 
dellneated in the wheeling arrangement, in which case the 
wheel ing service may be cal led condltional ly nonfirm or 
cond i t i ona I I y i nterrupt i b I e serv ice. I f the access restr i ct i ons 
are not del ineated in the arrangemen? ( [ .e . ,  the restrictions or 
interruptions are at the sole discretion of the wheel ing 
uflllty), the wheellng service can be said to be unconditionally 
interruptible or unconditional ly nonf irm service. 



I .3.2 Compensation Methods 

The buyer of wheel ing services may be either the set ler or buyer 

of the electricity that is wheeled.8 The wheeling arrangement 
usual ly specif les the compensation to which the wheel ing uti1 ity 
is entitled. compensation is usually determined using one of 
four major methods: 

- 1 .  A specif led fixed cizts a wheel ing uti1 Ity receives for 
providing wheel ing servlces over a specif led time period 
(e.g., an annual or monthly charge) or for each unit of 
wheeling service provided (e.g., an annual or monthly 
charge) or for each unit of wheel Ing service provided 
(e.g., $4.20/kW per year or  1 m l l  I/kWh). When these rates 
are not based on mileage they are sometimes cal led postage 
stamp rates. 

- 2. A ferrnula that specifles either charges for the use of 
specific faci I ities and units of wheel ing service provided 
or procedures to be used to derive wheel ing charges at the 
time the wheel ing service is provided. 

3 .  A split - savings procedure that prov i des the wheel ing 
uti 1 ity with a share of the savings created by a power 
and/or energy transaction. The wheel ing uti1 ity's share 
(or split) of the savings is typically one-third or less of 
the total savings. The method is usually appl ied to 
nonf irm energy transaction and to short-term, nonf Irm 
capacity and energy transactions in which the Incremental 
and decremental costs of the utilities particlpating in the 
transaction are used in pricing the power and/or energy. 

- 4.  An agreement between the uti I ities covered by a wheel ing 
arrangement to repay wheel ing services in-kind within a 
specified time period. For example, if Uti1 ity A wheels 

8 .  Although either the buyer or sel ler of the wheeled 
electricity may be the buyer of the wheel ing service, and may be 
the uti1 Ity that compensates the wheel ing uti1 ity, the cost of 
the wheeling service is usually borne completely by one of the 
utilities participating in the power and/or energy transaction. 
Responsibil ity for wheel Ing costs in a power and/or energy 
transaction i s  normaly spelled out in the interconnection 
agrement between the uti I i ties. 
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100 mWh f o r  U t i 1  l t y  B, U t i 1  i t y  B pays no monetary wheel ing 
charges, b u t  instead agrees t o  wheel 100 mWh f o r  U t i 1  i t y  A 
a t  a l a t e r  date. This type of arrangement i s  commonly 

r e f e r r e d  t o  as a lmklng QC r e c i  p r U  arrangement. 9 

The fypes of  cos ts  f o r  which a wheeling u t i l l t y  should be 
compensated were discussed i n  Chapter 2. Qf t h e  four 
compensation methods described above t h a t  are used t o  recover 
wheel ing costs, only speci f  led f i x e d  ra tes  ( t h e  f i r s t  
compensatlon method discussed) s t a t e  the  exact charges f o r  the 

wheel ing serv ice purchased." These charges may be s tated i n  a 
number o f  ways using a l t e r n a t i v e  r a t e  forms and t h e i r  
d e f i n i t i o n s  a re  given i n  Table 2 .  

I n  cont ras t  t o  wheel ing r a t e s  determined by the  speci f  led f lxed 
r a t e  cmpensat ion method, ra tes  determined by the  other  
compensation methods depend on t h e  s p e c i f i c  agreement t h a t  i s  
reached between the  wheeling u t i l i t y  and the  buyer of  the  
wheel ing service.  For example, a m u l t i p a r t  formula may specl fy  
the fac to rs  t h a t  w i l  I be used t o  compute charges provided f o r  
wheel ing serv ices over a given t ime per iod (e.g., a month) and 
the steps f o r  ccinpuPing the charges. Factors t h a t  are o f ten  
included i n  a m u l t i p a r t  formula are  va r iab le  Q&M 
t ransmission-related expenses, embedded costs  of  s p e c i f i c  
t ransmission f a c i  I i t l e s ,  cap i ta l  recovery fac to rs  f o r  
t ransmlssion fac i  I i t l e s ,  loss adjustment factors,  and procedures 
f o r  est lmat ing t h e  incremental generaf ion cos ts  of  making up 
transmfssion losses. 811 I lngs f o r  a wheel ing serv lce are then 
based on t h e  app l i ca t i on  of the  formula using those fac to rs  t h a t  

9. Another canpensation method t h a t  has been used extens ive ly  by 
many wheel ing u t i 1  i t l e s  i s  the percentage adder p r i c i n g  method. 
Under t h i s  method, the  wheel ing u t i 1  i t y ' s  canpensation i s  based 
on a percentage of  the p r i ce  of  the  power and/or energy 
t ransac t i on  t h a t  i s  wheeled. Because of t he  r e s t r i c t l o n s  placed 
by the  Federal Energy Regulatory Commission (FERC) on the use of  
percentage adders (FERC Order No. 84 and Order No. 84-A, Docket 
No. RM99-291, percentage adders were no t  lncluded i n  the 
c l  ass i f  l c a t l o n  o f  wheel ing arrangements. 

10. Each method, however, may expl l c i t l y  s t a t e  adjustments f o r  
wheeling losses and lnadequate power factors .  

- I .26- 



Table 2. Spec i f i c  f i x e d  r a t e  forms 

EakJ3m Pef Ini tim 

Annua 1 Charge A lump-sum payment made each year by t h e  buyer t o  
t h e  sel l e r  o f  wheel ing servlces. The amount i s  
stated on a $/year basis, and i s  usual l y  negot iated 
by t h e  buyer and s e l l e r  of wheeling services i n  a 
manner no t  spec i f ied  i n  t h e  wheeling arrangrnent. I t  
does no t  depend on t h e  amount of  actual power or 
energy wheeled, but  may depend on t h e  amount 
contracted t o  be wheeled. 

Month I y Charge A lump-sum payment made each month by t h e  buyer t o  
t h e  s e l l e r  of wheeling servtces. The amount i s  
stated i n  a $/month basis, and i s  usual ly  negot iated 
by t h e  buyer and sel l e r  of wheeling serv ices I n  a 
manner n o t  spec l f fed  i n  t h e  wheeling arrangement. 
I t  does n o t  depend on t h e  amount of actual power or 
energy wheeled, b u t  may depend on t h e  amount 
contracted t o  be wheeled. 

One-part 

Two- pa r t 

M i  I eage 

A charge per kWh or  kW o f  wheel ing serv ice provided 
i n  a given t ime period. A one-part r a t e  may be 
s tated I n  terms of $/kWh; o r  $/kW per day, month, o r  
year (e.g., $/kW-month). 

A charge per kWh and kW of wheel ing serv ice provided 
I n  a given t ime period. A twc-par t  r a t e  may be 
s tated i n  terms o f  $/kWh p lus $/kW-month. 

A one- o r  two-part wheel ing r a t e  t h a t  ad justs  t h e  
u n i t  charges by distance. A one-part r a t e  may be 
s tated i n  terms o f  %/kW or $/kWh per m i l e  (e.g., 
$/kWh-mile), wh i le  a two-part r a t e  may be s tated i n  
terms o f  $/kW o r  $/kWh pes m i l e  p lus  a capacity 
charge i n  a given t i m e  per iod (e.g., $/kW-year). 

Decl in ing  Block A r a t e  w i t h  2 o r  more kW o r  kWh blocks i n  which the  
p r i c e  charged i n  each block i s  l ess  than t h e  p r i c e  
charged i n  t h e  precedTng block. 

T i  me-of -day A r a t e  w i t h  p r ices  per u n I t  o f  wheeling serv ice t h a t  
vary by t h e  t ime o f  day dur ing whlch t h e  wheeling 
serv ice i s prov i ded. 
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the buyer and set ler of the service have agreed should be 
reflected in the wheel ing ut11 ity's compensation. This means 
that not all factors specified ln a multipart formula are always 
used in calculating each utility's payments for a speclfic 
wheel Ing service. For example, if no wheel ing takes place 
during peak periods the capital recovery factor may not be 
used. 

The spl it-savlngs prlcing method is not directly related to the 
cost of providing the wheel ing service. The price reflects the 
dlfferential between the cost of the buyer and seller of the 
power to produce the power and/or energy. In a banking 
arrangement, costs created by wheel ing transactions can be 
recovered without direct cash payments for wheeling servfces. 

1.3.3 CaPegories 

The final categorles developed are shown In Figure 1.  Also shown 
are the 1 inkages between the categories. Many of the branches 
are expected to be empty. For example, spl it savings 
compensation methods are usual ly associated with nonf irm 
arrangements. 

In order to determine whether there is any consistant pattern 
between the d iff erent categor ies, a sampl e of the arrangements 
surveyed was classif led according to the categories developed in 
the previous section. A sample was used since many of the 
arrangements either dld not speclfy (or did not clearly specify) 
important information, accurate classiflcation required a more 
detalled analysis of the arrangements than was possible i n  the 
initial survey. 

The detailed analysis involved use of secondary sources t o  

obtaln information, if the arrangements did not specify the 
particular terms and conditions used in the classification 
scheme. For example, few arrangements specif led the duration of 
servlce or the cost basis for the determination of rates. 
Therefore, the uti1 ity had to be contacted or other fit ings 
examined (such as the corresponding power agreement or 
supporting documentatlon for the cost of servlce). 
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COMPENSATION 
ME’TWOD 

RATE 
FOfW 

FlW 

1 
WHEEL ING 
ARRANGEMENT 

Annual Charge 

Monthly Charge 

One-part 

Two-part 

M i  leage 

Decl in lng  Block 

T 1 W a f  -day 

SPECIFIED 

HJLT I PART F O W L A  

SPL I T  SAV INGS 

SANKING 

NWFIRM 

SPECIFIED 
RATE 

MULTIPART FORMJLA 

SPLIT SAVINGS 

BANKING 

Annual Charge 

Monthly Charge 

One-part 

Two-part 

MI I eage 

Decl l n l n g  Block 

Time-of-day 

Fig, 1 ,  C l a s s i f i c a t i o n  categorfes 
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A random sample was selected, then, from al  I FERC arrangements 
surveyed. Due t o  changes i n  the  d e f i n i t l o n  o f  wheeling, t he  
sample contalns some nonwheel ing t ransmission arrangements. I n  
the  FERC populat ion approximately 10 percent were nonwheel ing 
t ransmission arrangements. I n  addit ion, arrangements which had 
formula compensation methods were el iminated. I t  was though* 
t h a t  t h e  complexity involved I n  t h e  arrangements would n o t  
enable c l a s s i f i c a t i o n .  Th is  led  t o  173 FERC arrangements l n  the  
sample or 20 percent of t h e  FERC arrangements. Slnce the re  were 
on ly  288 nonFERC arrangements, al I arrangments were sampled f o r  
po ten t l a l  inc lus ion  i n  t h e  c l a s s i f i c a t i o n .  The same problem as 
i n  the  FERC sample e x i s t s  w i t h  respect t o  nonwheeling 
arrangements. I n t h e  e n t  1 r e  nonFERC arrangements exam i ned, 16 
percent were nonwheellng. Also, as I n  the  FERC arrangements, 
arrangements w i t h  formula compensation methods were e l  iminated. 
This produced 158 arrangements or 64 percent of the  nonFERC 
arrangements. As a means of simp1 l f y l n g  t h e  f o l  lowing 
discussion, t h e  17’3 arrangements f l l e d  a t  FERC w l l  I be sal led 
t h e  FERC subsample, and t h e  158 arrangements f i l e d  elsewhere 
w i l  I be cal led  the  nonFERC subsamples. 

The c l  a s s i f  i c a t i o n  of t h e  transmission arrangements included fn 
the  sample o f  33% agreements was performed i n  th ree  steps. 
Speci f leal  I y, t h e  sampl e was sorted by: 

1. 

2. 

3. 

U t i l i t y  c l a s s i f i c a t l o n .  The sample was d iv ided i n t o  the  
FERC and nonFERC subsampl es. Th is subsampl e 
c l a s s i f i c a t i o n  was performed t o  see whe-ther any 
d i f fe rences  e x i s t  between t h e  transmission arrangements 
f i l e d  by u t i l i t i e s  a t  FERC and those u t i 1  i t y  f i t  ings a t  
nonFERC organ l z a t  i ons. 

Type of transmission service. The transm 1 ss i on 
arrangements i n  each subsample were sorted by f i r m  and 
nonf i r m  t ransmission service. 

Compensation method and transmlssion r a t e  form. The f i n a l  
s o r t i n g  of the  arrangements was performed using t h r e e  of 
t h e  four compensation methods and t h e  r a t e  forms discussed 
ear l  le r .  
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Some of the  arrangements covered more than one type o f  
t ransact  ion. Therefore, t h e  t o t a l  number of  d i f f e r e n t  types of 
arrangements t h a t  were c l a s s i f i e d  i s  376. The r e s u l t s  of  t h e  
f i r s t  two steps i n  t h i s  c l a s s i f i c a t i o n  procedure produced t h e  
r e s u l t s  shown i n  Table 3.  

Approximately 7 3  percent o f  t h e  transsnlssion servlces covered i n  
the  sampled transmission arrangements were f I r m  servlces, whi le  
27 percent of t h e  services were nonf I r m .  With i n  t h e  subsamples, 
there  appears t o  be a more even d i s t r i b u t i o n  between f l r m  and 
nonf i r m  t ransmission services i n  t h e  non-FERC subsample than i n  

t h e  FERC subsample. ' ' b r e  speci f  l ca l  ly, about 66 percent of  
the transmission services i n  the  non-FERC were f i r m ,  and 34 
percent were nonflrm; wh i le  79 percent and 21 percent of t h e  
services covered i n  the  FERC subsample were f l r m  and nonflrm, 
respect ive ly .  A posslb ie  explanat ion f o r  the  apparently greater  
tendency t o  provide f l r m  transmission serv ices i n  the  FERC 
arrangements i s  a d i f fe rence i n  t h e  predominant types of power 
and energy t ransact lons t h a t  are t ransmit ted.  As shown i n  Table 
4, 56 percent o f  a l l  transmission services o f f e r e d  i n  t h e  
arrangements included i n  the  FERC subsample were f i r m  
t ransmisslon services t o  t ransmi t  wholesale requirements power 
and ent i t lements.  On t h e  other  hand, o n l y  36.7 percent of  t h e  
f i r m  and nonf i r m  t ransmission services covered i n  t h e  non-FERC 
subsampie were f l r m  transmission services t o  t ransmi t  the  same 
two types o f  power and energy transactions. Who1 esal e 
requirements power and en t l t lements  are two major ways i n  which 
u t l l  I t i e s  meet t h e i r  f I r m  load requirements. Therefore, it 
seems reasonable t h a t  t h e  higher the  r a t i o  o f  a u t i l i t y ' s  
t ransmlsslon servlces f o r  wholesale requirements power and 
en t i t lements  t o  the  t o t a l  transmisslon services of fered by the 
u t i 1  i ty ,  t h e  higher the  r a t l o  o f  t h e  u t i 1  i t y ' s  f i r m  transmission 
services t o  i t s  t o t a l  transmission services. 

More de ta i led  discussions o f  t h e  t ransmission arrangements 
inc l  uded i n  each subsampl e are presented bel ow. 

1 1 .  For al I wheel Ing arrangements, though, t h e  percentage of 
f i r m  and nonf i r m  arrangements were the  same f o r  FERC and nonFERC 
arrangments. 

\ 
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Table. 3. Type of t r a n m l s s l o n  service 

I 

Transmission Servlce 

Subsamp I e Firm Nonf Irm Total 

FERC 158 42 200 

No n- FE RC 115 61 176 
- - - 

Tota I 27 3 103 3 76 
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Table 4. Power and Energy Transactions 

Wholesale Requirements -- AlJ-Qmx Total 

FERC 56.0 

NOW-FERC 36.7 

44.0 100.0 

63.3 100.0 

Tota I 46.9 53.1 100.0 
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I .4.1 FERC Subsampl e 

Completion o f  t he  three-step c l a s s i f i c a t i o n  procedure f o r  the  
t ransmission arrangements I n  the FERC subsample produced the  
r e s u l t s  shown l n  Table 5 f o r  f i r m  t ransmission services and 
nonf i rm transmission services. A casual inspect ion of Table 5 
ind ica tes  t h a t :  

- Four types of  t ransmission rates--annual and monthly 
charges, one-part rates,  and mileage rates--are used most 
o f t e n  t o  compensate t h e  t ransmission u t i l i t y .  

- With ln  a p a r t i c u l a r  s p e c i f i c  f i x e d  r a t e  form, the re  i s  a 
wide range of  p r i ces  appl lcable t o  a s p e c i f i c  t ransmission 
service. For example, i n  one-part r a t e s  the  pr ices  per kWh 
f o r  f i r m  t ransmission range frcm 0.225 milIs/kWh t o  26.14 
m i l  Is/kWh. 

Moreover, it appears t h a t  u t i  I i t i e s  o f f e r i n g  f_Lem t ransmission 
services w i t h  a one-part r a t e  a re  equal ly  I i k e l y  t o  use a 
r n l l  ls/kWh charge, a $/kW-year charge, o r  a $/kW-month charge. 
On the o ther  hand, a1 I bu t  IWQ of the  39 one-par* r a t e s  f o r  
nonf i rm transmission serv ices a re  s tated on a m?lIs/kWh basis. 

The concentrat ion o f  t he  FERC subsampl e t ransmission rad-es i n  
the canpensation methods/specif i c  f i x e d  r a t e  forms mentioned 
above i s  more c l e a r l y  shown I n  Table 6. One-part r a t e s  were used 
i n  almost 75 percent of the  t ransmission services covered i n  the 
sampled arrangements. 

The FERC subsample arrangements were a1 so examlned t o  determine 
haw transmission u t i l  i t i e s  were compensated f o r  t ransmission 
losses. This examination revealed t h a t  on ly  25 percent of  t he  
t ransmission services covered i n  the arrangements included 
loss-adjustment fac to rs  s tated i n  a r a t e  schedule (see Table 7 ) .  
Approxrmatel y 80 percent of the serv ices incorporat ing 
loss-adjustment fac to rs  were f o r  f i r m  t ransmission services. I n  
the sample, as shown i n  Table 7, most u t i l i t i e s  e i t h e r  ignore 
t ransmission losses o r  e lse  incorporated t h e  cost  of  estimated 
losses I n  developlng the  r a t e s  s ta ted  I n  the  r a t e  schedules t h a t  
were samp I ed. 
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T a b l e  5 .  Type  of t r a n s m i s s i o n  service, c o m p e n s a t i o n  m e t h o d s / s p e c i  f I C  
f l x e d  r a t e  fo rm,  a n d  ra tes  of a r r a n g e m e n t s  f i l e d  w l t h  FERC 

Compensation 
T y p e  o f  Method/  Range  o f  

T r a n s m i s s i o n  S p e c i f  I C  F i x e d  Transm I ss i o n  
Service Rate Form Rates Frenvencv 

F i r m  

F i r m  

F i r m  

f i r m  

F i r m  

F i rm 

F i r m  

F i r m  

SUBTOTAL 

Annual  c h a r g e  

M o n t h l y  c h a r g e  

One-pa r t  

T w c r p a r t  

M 1 I eage 

Decl i n l n g -  
b l o c k  

T I me- o f  -d a y  

Bank i ng 

$34,300/ yea r - -$475 .000 /yea r  5 

$1 3 2.5 O/ mont  h-- $1 29,95 9/ month  1 5  

0.225 m i l  ls/kWh--26.14 ml l  Is/kWh 
$2.7 O/ kW- year--$23.6 7/kW- y e a r  
$ 0 0 9/ k W- month- - $1 .2 O/ k W - mo n t h 

47, 
24b, C 3 4 

$0.20/ kW-day 2 

$0.50/kW-month pl us 1 m i  I I/kWh 1 
in  excess of 500 kWh/month 

$0.03/kW-mi l e / y e a r  5 
$0.03/kN-mi le/year p i  us $1.02/ 23 

kW- y e a r  

1.9000 m i l  Is/kWh f o r  f frst 1 

0.7t25 m i l I s / k W h  i n  excess of 
150,000 kWh/month 

150.000 kWh/month 

P e a k  period--$O.O313/kWh 1 
Shou l d e r  p e r  iod--$0.0239/kWh 
O f f - p e a k  perlod--$O.O207/kWh 

1 

I n c l  u d e s  two c o n t r a c t s  w 1 t h  rates d i f f e r e n t  1 a t e d  by vo l  t age  I e v e 1  

b l n c l u d e s  o n e  c o n t r a c t  w i t h  a ra te  d i f f e r e n t i a t e d  by v o l t a g e  level 

a 
o f  s e r v  i c e  d e  I i v e r y  , 

of s e r v  ice del i v e r y  . 
I n c l  u d e s  e l g h t  c o n t r a c t s  w I t h  rates d i f f e r e n t  i a t e d  by v o l  t age  

level o f  s e r v l c e  d e l  [ v e r y .  

- I .35- 



Table 5. 
spec 

Type of transm 
flc flxed rate 

flied w 

ssion service, compensation methods/ 
form, and rates of arrangements 
th FERC (continued) 

bpensati on 
Type of Methods/ 

Transmission Speclflc Fixed - El=wJw- 

Non F i r m  On e- pa r t 0.25 m l  I ls/kWh--3.20 m l  I is/kWh 37 
14.64/kw-year 1 
0.20/ kw-day 1 

Non FY rm Month I y charge $426/month 2 

Non F I  rm Split-savings One-third of total savings 1 

SLB TOTAL 4 2  

TOTAL 2M 

I nci udes seven contracts w i th rates di fferentl ated by vol tage 
level of servlce del ivery. 
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Table 6 .  Compensation methoddspec i f i c  f i x e d  r a t e  forms f o r  
firm and nonf i rm transmission services f i l e d  w i t h  FERC. 

on Serv la 

Annua I charge 

Month1 y charge 

One-part 

Two-part 

Mi 1 eage 

Decl Inlng-block 

Time-of-day 

Spl 1 t-sav i ngs 

Bank i ng 

TOTAL 

5 

15 

106 

1 

28 

1 

1 

0 

1 

158 

0 

2 

39 

0 

0 

0 

0 

1 

92 

42 

5 

17 

145 

1 

28 

1 

1 

1 

1 

200 
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Table 7. Loss-adJustment factors :  FERC subsample 

Firm Transmission Service Nonflrm Transrnisslon Service 

Percentage Amount of Percentage Amount 

received by recelved by received by received by 
of power power o f  power of power 

wheel Ing wheel ing wheel Ing wheel ing 
u t i 1  I t v  u t i 1  i t v  o-a u t i 1  it)!- Othera I Q b L  

30 2 9 10 0 Q 51 

a Repi-esenl-s percentage I oss-adjustment f a c t o r s  t h a t  a r e  unspeci f led 
i n  t h e  wheel ing arrangement. 
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I .4.2 NonFERC Subsamp I e 

T h e  resul ts  o f  t h e  t h r e e - s t e p  cl ass i f  i c a t i o n  p r o c e d u r e  f o r  t h e  
nonFERC s u b s a m p l e  are shown i n  T a b l e  8 f o r  f i r m  t r a n s m i s s i o n  
s e r v i c e s  a n d  nonf  irrn t r a n s m i s s i o n  s e r v i c e s .  In  c o n t r a s t  t o  t h e  
FERC s u b s a m p l e ,  t h e  non-FERC s u b s a m p l e  o f  t r a n s m i s s i o n  
a r r a n g e m e n t s  i n c l  u d e d  a number  o f  t a r i f f s  a n d  rate s c h e d u  I es 
w i t h  o n e - p a r t  rates. T h e  non-FERC s u b s a m p l e  rates also a p p e a r  
t o  b e  lower o n  a v e r a g e  t h a n  t h e  FERC s u b s a m p l e  rates f o r  the 
same t y p e  o f  t r a n s m i s s i o n  s e r v i c e .  In a d d l t i o n ,  u n l i k e  the FERC 
subsampl  e o n e - p a r t  rates, t h e  non-FERC s u b s a m p l  e o n e - p a r t  rates 
are almost a l w a y s  s t a t e d  o n  a m i l  Is/kWh basis, 

T h e  p r e v a l e n t  use o f  o n e - p a r t  rates I n  t h e  non-FERC s u b s a m p l e  
t r a n s m i s s i o n  a r r a n g e m e n t s  Is shown i n  T a b l e  9. A p p r o x i m a t e l y  63 
p e r c e n t  of t h e  f i r m  a n d  n o n f i r m  rates are  o n e - p a r t  rates 
( i n c l u d e s  rate s c h e d u l e s  a n d  t a r i f f s ) .  Almost 24 p e r c e n t  o f  t h e  
rates are  i n c o r p o r a t e d  i n  t a r i f f s .  However,  t a r i f f s  are used 
much more w i t h  n o n f i r m  t r a n s m i s s i o n  s e r v i c e s  (almost 48 p e r c e n t  
o f  t h e  nonf  Irrn subsampl  e)  t h a n  w i t h  f irrn t r a n s m  l s s i  o n  s e r v  ices 
( o n l y  1 1  p e r c e n t  o f  t h e  f i r m  s u b s a m p l e ) .  

T h e  much h i g h e r  use o f  t a r i f f s  by t h e  non-FERC r e l a t i v e  to t h e  
FERC s u b s a m p l e  c a n n o t  b e  e x p l a i n e d  by t h e  data  a n d  i n f o r m a t i o n  
p r o v i d e d  i n  t h e  s a m p l e d  ra te  s c h e d u l e s  a n d  t a r i f f s .  I n t e r v i e w s  
w i t h  o f f i c i a l s  f r o m  t h e  non-FERC i n d i c a t e  t h a t  t h e s e  g r o u p s  t r y  
t o  use t a r i f f s  w h e n e v e r  p o s s i b l e ,  a n d  t h a t  e f f o r t s  t o  g a i n  w i d e r  

use of s u c h  t a r i f f s  w i t  I  c o n t i n u e .  Two r e a s o n s  g i v e n  by t h e s e  
o f f i c i a l s  f o r  t h i s  a t f i t u d e  are t h e  g r e a t e r  a d m i n i s t r a t i v e  ease 
a f f o r d e d  by t a r l f f s  a n d  t h e  g e n e r a l  w i  I i n g n e s s  o f  these g r o u p s  
t o  t r a n s m  I t  power  a s  l o n g  a s  t h e y  h a v e  s u f f i c i e n t  t r a n s m l s s i o n  
c a p a c  I f y  av a i I  a b  I e. 

- I  .39- 



Table 8. Type of transmission serv Ice, compensation methods/ 
spec i f i c - f l xed  r a t e  form, and r a t e s  of arrangements f l l e d  

w i t h  non-FERC agencies 

Type of Compensation 
transmission method/specif i c  
servlce -- Freauencv 

Fi rm Month I y charge 

Firm 

F i rm One-part (RSF 
One- p a r t ( T I a 

Flrm Two-part 

F i r m  M i  I eage 

TOTAL. 

$6 00/ month-- $55,020/ month 12 

$0.25/kW-month--$0.55/kW-month 1 jbY 

$0.25 m i l  ls/kWh--2.25 m i l  Is/kWh 

$0.0 Q 1 5/ k W- mo n t  h-- $2 e 7 O/ kW - mon t h 

49 

2 gdl 
84.46/kW-year--$$ e 62/ kW-year 79 

1.05 mi I Is/kWh p l  us $0.25/kW- 

1 .O m l l  I/kWh p lus  $0,00-$0.22/ 
month 

kW-month 

1 m i  I l/kWh--2.5 m i  I I s/kWh 

5 

lb 

3ei 

45. 

A2 

aT = T a r l f f .  

bDernand charge d i f f e r e n t i a t e d  by vol tage level  of serv ice  del ivery  
I n  1 1  contracts.  

CRS = Rate schedule. 

dlncludes four cont rac t  w i t h  a r a t e  d i f f e r e n t i a t e d  by vol tage level 

e lnc l  udes one con t rac t  w i t h  a three-past m i  leage r a t e  (100 miles, 

of servlce del ivery. 

101-150 miles, and grea ter  than 150 mi les)  and two cont rac ts  w i t h  r a t e s  
based on zones through which power i s  wheeled. 

I ncl udes two cont rac ts  w I t h  ra tes  d i f f e ren t  i ated by substat ion 
del ivery  points. 

I ncl udes two cont rac ts  w I t h  annual esca la t ion  c l  ause. 
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Table 8. Type of transmission servlce, cmpensation methods/ 
speciflc-fixed rate form, and rates of arrangements filed 

w i th non-FERC agencies (continued) 

Type of Compensation 
transmission method/specific - f-- E = u w a  

Nonf Irm One-part (RSId 0.3 ml I Is/kWh--2,93 m i  I Is/kWh 30b 

Nonf I r m  One-part (TI' $0.427/kW-mnth 1 
$0.75 mi 1 ls/kWh--2.0 mi I Is/kWh 2ga 

Nonf Irm Two-part 1.05 mi I Is/kWh plus $0.25/kW- 1 
month 

SLB TOTAL 

TOTAL 

4L 

Includes 14 contracts wlth a rate that incorporates loss a 

adjustmnets and energy charge differentla1 s by voltage level of service 
delllvery. 
use of substation faci I ities. 

Also lncludes one contract with an unspecified charge for 

I ncl udes two contracts w 1 th rates I ncorporating unspeci f ied 
charges for the use of substation facilities, one contract incorporating 
a charge of 0.05 milIs/kWh for the use of substation facilities, and one 
contract incorporating a charge of $9.95/month for i ncrernental 
d I spatch 1 ng costs. 

'T = TARIFF. 

dRS = Rate schedule. 
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Table 9. Rates f o r  f i r m  and nonflrm transmisslon 
services: non-FERC subsample 

Compensation method/ - - s p e c f f l c  f i x e d  

F I  rm Nonf l r m  Tota I 

Annual charge 0 0 0 

Monthly charge 12 0 12 

One-part ( T a r i f f )  13 29 42 

One-part (Rate Schedule) 81 31 112 

Two-part 6 1 9 

M i  I eage 3 0 3 

Decl I n  i ng-b I ock 0 0 0 

Time-of-day 0 0 0 

TOTA 115 61 1l6 
I 
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Appendix I I  

Detailed Exmination of Wheeling Arrangements 

11 .1  In t roduct ion 

This appendix examines a sample of 52 wheellng arrangements i n  
deta i  I t o  determine thet r terms and condl t fons f o r  serv fce, t o  
s t a t e  t h e  uti1 i t i e s '  r a t i o n a l e  f o r  these p a r t i c u l a r  terms and 
condlt ions, and t o  evaluate t h e  arrangements based on t h e  four  
regul a tory  goals: 

1. achievement of t h e  revenue requirement, 

2. e f f i c i e n t  use, 

3 .  equi ty  o r  f a i r  cos t  apportionment, and 

4 .  p r a c t i c a l i t y  and f e a s i b i l i t y .  

This discussion summarizes t h e  range o f  issues t h a t  have been 
addressed by wheel Ing arrangements i n  order t o  high1 i g h t  how 
wheeling services are provided i n  pract ice,  The evaluat ion of 
t h e  arrangements based on four  regulatory  goals al lows one t o  
judge how we1 I the  wheeling arrangements have been designed t o  
correspond wi th  the  ob jec t ives  o f  p u b l i c  po l icy .  These goals 
are n o t  always mutual l y  exclus ive nor are they necessar i ly  
cons is tent  wi th  one another, as t h e  discussions w l l  I 
demonstrate. 

The f i r s t  c r i t e r i o n  fo r  evaluation, t h e  revenue requirement 
goal, deals w i t h  whether the  u t i l i t y  i s  a b l e  t o  recover i t s  
transm Iss ion  costs  I n prov i d  i ng wheel i ng serv ices t o  another 
party. The u t i l i t y  would have no i ncent ive  t o  p r w l d e  wheellng 
serv ices and maintain o r  add transmission faci I i t f e s  unless t h e  
revenue requirement i s  met. 
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The goal of efficient use Is to promote maximum use of a 
wheel ing uti I Ity's transmisslon system within establ lshed 
reliability rules. When the use of the system is maximized 
under an efficient compensation scheme, the wheel ing uti I ity 
wi I I recover its transmission-related revenue requirement, and 
the potentla1 aggregate reduction in the operating costs of the 
uti1 ities purchasing wheel ing services wil I be maximized. 

Equlty or fair cost apportionment in pricing structures is 
desired so that one group is not unduly favored at the expense 
of another. In terms of wheel ing services, the ccinmon 
assumption is that fairness means equality. That is, the 
uti1 ity which is buying wheeling services should pay the 
identifiable cost that it imposes on the system and a uniform 
share of c m m n  cost. 

The final goal to be used in the criteria for evaluatlsn is that 
of practicality and feasibility. Phis goal may justify a 
particular term or condition of a wheel ing arrangement, although 
other goals are not met. These four regulatory goals are 
discussed in depth in Chapter 3 .  

The terms and conditions of wheeling arrangements which are to 
be addressed can be categorized into six general areas: 

1. type of transmission service avai table; 

2. compensation methads and rate forms; 

3 .  bi I I ing determinants; 

4 .  specific requirements for service; 

5. notice and response requirements; and, 

6 .  other miscel laneous requirements. 

This appendix includes a description of each of these terms and 
conditions, a discusslon of the rationale for their 
implementation, and an evaluation of the consequences of their 
use. The sections on the utilities' rationale explain sane of 
the background information and logic of the terms and conditions 
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which were incorporated i n t o  t h e  arrangements. The evaluat ion 
sect ions conta in  an examination o f  how we1 I each term and 
cond I ti on meets t h e  four  reg u I atory goa I s . 
The sample i t s e l f  i s  composed o f  4 4  agreements, comprising 52 
arrangements, set ected from t h e  surveyed agreements described T n 
Appendix 1 .  The arrangements were se lected according t o  four  
c r i t e r i a .  These c r i t e r i a  i n  order o f  importance i n  the  
se lec t i on  process are: 

1. al  I general wheel ing t a r i f f s ;  

2. d i v e r s i t y  w i th  respect t o  the  type of e n t i t i e s  involved i n  
t h e  arrangements; 

3.  d i v e r s i t y  w i th  respect t o  the  terms and cond i t ions  i n  t h e  
arrangements; and, 

4. geographic representat ion.  

Some of t h e  agreements have two d i f f e r e n t  types of wheel ing 
services contained w i t h i n  one agreement; t h a t  is, both f i r m  and 
nonf i r m  serv ices are of fered.  The serv ices have d i f f e r e n t  p r i c e  
s t ruc tu res  and terms and cond i t ions  and, therefore,  they are  
t rea ted  as separate arrangements. A t o t a l  o f  52 arrangements 
are examined. The arrangement i den t i  f y i ng  number, t he  f i l e r  o f  
t h e  arrangement, and o ther  e n t i  t i e s  i nvol ved i n the  arrangement 
are I i s t e d  I n  Table 11.1. 

Informat ion f o r  the  explanatton of t he  u t i  I i t i e s '  r a t i o n a l e  f o r  
the terms and cond i t ions  I n  the  wheellng arrangements was 
obtained through telephone Tnterviews w i th  u t i l i t y  
representat ives.  Attempts were made t o  reach representat ives o f  
t he  33 f i rms designated as t h e  wheeling u t i l i t i e s  f o r  t h e  52 
arrangements i n  the  sample. Twenty-eight interviews, cover ing 
42 arrangements, were successful l y  c m p  I eted. 

The c m e n t s  from the  u t i 1  i t y  representat ives can best be 
summarized i n  t h e  words of one who stated tha t :  "The terms and 
cond i t ions  . . . represent more of a negot iated cont rac t  and 
compromise among the  p a r t i e s  involved than any p a r t i c u l a r  
r a t i o n a l e  on the  pa r t  of [ the wheeling u t i l i t y l . n  It Is evident 
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Table 11.1 

Selected Sample of Wheeling Arrangements far kfaI led  
Examination 

A r r a . k  

1 

2 

3" 

4" 

5* 

6" 

7" 

8" 

9* 

10 

11 

12" 

13 

14 

15 

16 

17 

w 
Arizona Pub1 i c  Serv i ce  

Ar izona Pub1 l c  Serv ice 

Consumers Power Go. 

Consumers Power Co 

G t t e r  Tai  I Power Co. 

O t t e r  T a i l  Power Co, 

Cleveland E l e c t r i c  I I I .  

F l o r i d a  Power Corporat ion 

F l o r l d a  Power Corporat ion 

Mississippi Power 8 L i g h t  

M i s s i s s i p p i  Power & L i g h t  

P a c i f i c  Gas 8 E l e c t r i c  

I n t e r s t a t e  Power Co. 

I n f e r s t a t e  Power Co. 

F l o r i d a  Power & L i g h t  

F l o r l d a  Power 8 L i g h t  

C i n c l n a t t l  Gas & E l e c t r l c  

5332dS2 

f i r m  

nonf i r m  

f l r m  

nonf f r d e c o n m y  

f i r m  

nonf i rm/emergency 

f i r m  

f i r m  

nonf i r m  

f i r m  

nonf i r m  

nonf i r m  

f i r m  

nonf i r m  

f i r m  

nonf i r m  

f i r m  
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18 

19* 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

M 

A 

n c i n a t t i  Gas & E l e c t r i c  

ssour i  U t i 1  i t i e s  

abma Power 

A I  abama Power 

Southern Cal i f o r n i a  Ed. Co. 

Florida Power 8 L i g h t  

F l o r l d a  Power 8 L l g k t  

Tennessee Val I ey Author i ty 

Black Hills Power & L i g h t  

Pub l ic  Service Co. o f  Indiana 

Western Area Power Admin. 

Central Maine Power 

Vermont E l e c t r i c  Power Co. 

A I  legheny Power System 

N 1 agara Mohawk 

New England Power Pool 

New England Power Pool 

Central Vermont 

Wontaup E l e c t r i c  Co. 

Montaup E l e c t r I c  Co. 

New York Power Pool 

New York Power Pool 

nonf i r m  

f i r m  

f i r m  

nonf irrn 

f irrm 

f i r m  

nonf I rrn 

emergency 

nonf i r m  

f i r m  

nonf i r m  

f i r m  

nonf irrn 

nonf irrn 

f i r m  

f i t-m 

f i r m  

nonf i r m  

f I r m  

f i r m  

nonf i r m  

f irrn 

nonf i rrn 
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40 

41 

42 

43 

44* 

45" 

46" 

47 * 

PJM Power Pool f I r m  

PJM Power Pool (new agreement) f i r m  

PJM Power Pool (new agreement) nonf Irm 

Bangor Hydoel ectr i c  Co. 

New England Power Co. 

Bonnev I I l e  IR-1 

Bonnev i I I e FPT-2 

Bonnev I I I e ET-% 

nonf i r m  

nonf Irm 

P irm 

firm 

nonf i rdnonemesgency 

48 New Yosk State Elec .& Gas nonfirm/emergency 

49 Connecticut LighP B Power nonflrdnonemergency 

50 PASNY f i r m  

51 Niagara Mohawk f I r m  

52 N i agara Mohawk nonfirm/nsnemergency 

" T a r i f f  arrangements 
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that the decisions regard1 ng the arrangements were not made 
uni lateral ly. Industry practices, regulatory requirements, and 
the specific goals and needs of the parties Tnvolved ai I 
lnf luenced the terms and conditions of the wheel ing 
arrangements. The specified terms and conditions cover 
economic, legal, and technical requirements which are relevant 
and important to the parties involved. 

The goals of the f irms Involved in the transactions may differ, 
or even conflict, with the regulatory goals. Goals of return on 
Investment, minimization of r isk,  and long-range planning for 
service needs al I influenced the decisions of the firms and the 
wheel ing arrangements studied in this sample. 

I I .2.1 Description 

Two basic types of transmisslon service are contained In the 
arrangements surveyed: firm and nonfirm. Firm transmission 
servlce refers to servlce which can be interrupted for only 
limited, specified condfttons including: 

1 .  emergency situations created by factors beyond the control 
of the utility--for example, weather related failures; 

2 .  possible impairment of the operation of the sei ling 
utility's system when the utility i s  operating 
responsibly--for example, unanticipated power flows 
threaten i ng stab i I I ty of the system; 

3 .  scheduled maintenance, repairs, replacements, instal lation 
of equipment, or investlgatlon and inspection; and, 

4 .  violation of an important term or condition of the 
arrangement by other parties to the arrangement. 

General ly, once a commitment Is made to provide firm wheel Ing 
servlce, the transmission capaclty i s  aval lable and guaranteed, 
and the wheeling utility is ob1 igated to provide service upon 
request. In arrangements involving nonffrm service, on the 
other hand, the set I Ing uti I Ity makes no commitment for capacity 
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and w i l l  provide serv ices on ly  i f  t h e  capaci ty is ava i l ab le  a t  
t he  t ime o f  the  request. Usually the  wheeling u t i l i t y  can 
i n t e r r u p t  serv ice f o r  a number o f  poss ib le  reasons. I n  the  
sample, the  two types o f  serv ice  are almost equal ly 
represented. There a re  27 f i r m  arrangements and 25 nonf i r m  
arrangements. 

Typica l ly ,  no t  a1 I of  t h e  cond i t ions  f o r  f i r m  serv ice are  
spe l led  ou t  i n  the  agreements b u t  ra the r  are assumed. 
Exceptions a re  Arrangements 3 and 4 of  Consumers Power Company 
i n  which these condi t ions are c l e a r l y  stated. More 
representat ive i s  Arrangement 17 o f  Cinc innat i  Gas and E l e c t r i c  
i n  which the  on ly  s ta ted  reason f o r  i n t e r r u p t i o n  i s  
l'uncontrol l ab le  forces.1t Nonf i r m  serv ice usual l y  has no s tated 
reason f o r  i n t e r r u p t i o n  bu t  sometimes, as i n  Arrangement 12 of  
Pac: f i c  Gas and E lec t r i c ,  t he  arrangement speci f i es  t h a t  
del i v e r i e s  w i l  I lronly be accepted i f  capaci ty i s  avai lable."  

A number of factors,  however, b l u r  t he  d i s t i n c t i o n  between f i r m  
and nonf i r m  serv i ces. I t  i s  s u r p r l s i n g l y  canmon f o r  
arrangements t o  conta i  n r e s t r  i c t  i ons on i n te r rup t  i on o f  nonf i rrn 
services and l-o spec i fy  o ther  condi t ions besides those mentioned 
above f o r  i n t e r r u p t i o n  o f  what i s  re fe r red  t o  as f i r m  service.  
In  addi t ion,  the  use o f  short-term f i r m  agreements and emergency 
agreements a l so  adds t o  t h e  overlapping of  services. An example 
o f  a nonfirm agreement which contains r e s t r i c t i o n s  on when the  
serv ice can be ln te r rup ted  i s  Arrangement 44 i nvo lv ing  t h e  New 
England Power Company (NEPCO). The arrangement is nonf i r m  y e t  
t he  serv ice  can only  be in te r rup ted  lPsubJect t o  NEPm needs i n  
se rv i c ing  t h e i r  own r e t a i l  and wholesale custcmers.ll Two f i r m  
arrangements wh ch demonstrate l i b e r a l  i n t e r r u p t i o n  r i g h t s  are 
Arrangements 31 and 32  both o f  which invo lve  wheel Ing o f  Three 
M i  l e  Is1 and rep acement power. The arrangements are considered 
f i r m  by the  u t i  i t i e s  ye t  i n t e r r u p t i o n  of  serv ice  i s  a1 lowed i f  
the  capaci ty i s  needed t o  serv ice t h e i r  own custaners. 
Arrangements 31 ,  32, and 4 4  do not  c l e a r l y  f i t  i n  e i t h e r  t h e  
f i r m  or nonf i r m  categor ies and are  scmetfmes re fe r red  t o  as 

cond i t i ona l l y  nonf i rm although they might j u s t  as e a s i l y  be 
cal  led condi t ional  l y  f i r m .  The Tennessee Val ley Author i ty  (TVA) 
r e f e r s  t o  such arrangements by the  term "miscellaneous 
service." E igh t  o f  t h e  arrangements studied f e l  I i n t o  t h e  
cond i t iona l  nonf i r m  type of arrangement. 
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Only two of  t h e  arrangements invo lve short-term f i r m  service, 
bu t  I i k e  t h e  condi t ional  nonf i r m  o r  f i r m  arrangements they can 
f al I i n  between the two categor ies of f i r m  and nonf i r m .  I f  t h e  
t ime per fod for short-term f i r m  serv ice i s  r e l a t i v e l y  b r i e f  and 
i s  renewable, then it can be very s i m i l a r  t o  nonf i rm service. 
For example, i f  t h e  t ime per iod f o r  serv ice i s  less than one 
day, then t h e  sel I ing u t i  I i t y  may consider many other  o f f e r s  and 
uses f o r  i t s  t ransmission serv ice which i s  one of t h e  major 
advantages o f  nonf i rm service.  I n  the  short-term cases, 
schedul Ing i s  done on a 48-hour basis f o r  Arrangement 10 and on 
a weekly basis f o r  Arrangement 31 so the  tfme per iod of  serv ice 
i s  r e l a t i v e l y  short.  Each o f  these arrangements al  lows t h e  
u t i 1  i t y  t o  capture a substant ia l  m o u n t  of  t h e  benef i t s  af 
o f f e r i n g  nonf i r m  service. 

Four o f  the  nonf i r m  arrangements provide f o r  emergency 
transmission services. As an example, F l o r i d a  Power and L i g h t ' s  
Schedule TA (Arrangement 24) s t a t e s  t h a t  emergency transmission 
serv ice w i l l  be provided on an " i f  and when avai lablel l  basis t o  
t h e  c i t y  o f  Tallahassee. The arrangement s p e c i f i e s  t h a t  t h e  
durat ion of emergency serv ice  sha l l  n o t  exceed 72 consecutive 
hours f o r  any s i n g l e  emergency. I f  t h e  need continues f o r  more 
than 72 hours, the serv ice w i i  I be provided, i f  capaci ty i s  
avai I ab1 e, under another wheel ing arrangement. Arrangement 48  
o f  New York State E l e c t r i c  and Gas provides nonf i rm emergency 
serv ice t o  t ransmi t  power t o  Central Gas and E l e c t r i c  
Corporation. The hour ly  scheduling f o r  serv ice al lows f o r  
f l e x i b i l i t y  on t h e  p a r t  o f  t h e  wheeling u t i l i t y .  

In  general, the  i n t e n t  o f  arrangements f o r  emergency serv ices i s  
t o  take care o f  requirements f o r  emergencies o f  s h o r t  durat ion.  
However, t h e  wheel ing u t i  I i t y  w i l I comply w i th  t h e  requesl- f o r  
transmission services only  i f  t h e  capaci ty is ava i lab le  a t  t h e  
t ime the  serv ice i s  requested. 

11.2.2 Rat ionale and Eva1 ua t ion  

The r a t i o n a l e  given by t h e  u t i l i t i e s  f o r  t h e  type of  serv ice i n  
t h e  arrangements i s  t h a t  they fo l low t h e  requests for serv ice 
f rom t h e  buyers o f  t h e  service. That is, t h e  buyer determlnes 
the  V p e  o f  serv ice t h a t  they want and i f  the serv ice i s  i n  the  
i n t e r e s t  o f  t h e  sel ler and t h e  capaci-fy t o  provide t h e  service 
exists,  the u t i  I i t y  w l l  I provide the  service. 
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The primary goal f o r  regu la t i on  t h a t  app l ies  t o  t h i s  aspect o f  
the  arrangements i s  t h a t  o f  e f f  ic lent -use t o  pravlde maximum use 
o f  a wheel i ng -  u t i  I i t y ' s  t ransmission system w l fh in  establ  lshed 
r e l l a b i l l t y  ru les.  The quest ion i s  on@ of balancing the  
requesting u t i l i t y ' s  needs agalnst  t h e  wheeling utility's 
capacl ty t o  provide f i r m  o r  nonf l rm service.  However, the  type 
o f  serv ice  w l  I I enter  i n t o  t h e  discussion of how other  aspects 
of  the  arrangements meet the  goals o f  achieving t h e  revenue 
requirement, e f f i c iency ,  equl t y  o r  f a i r  cos t  apportionment, and 
p r a c t i c a l i t y  and f e a s i b i l i t y .  For example, i n  the discussion of 
rates, t h e  ra tes  w i l l  be broken down i n t o  ra tes  f o r  firm serv ice 
and ra tes  fo r  nonf i rm service.  

A poten-blal probl em i n  t h e  concentrat ion of arrangements i n  
long-term f i r m  serv lce  i s  I n  the  dynamics of demand f o r  wheeling 
services. I t  1s poss ib le  t h a t  a l t e r n a t i v e  uses may be more 
valuable, bu t  they a re  unable t o  occur due t o  exis- t ing long-term 
f i r m  agreements. On t h e  o ther  hand, long-term wheel lng 
arrangements may a l  low c e r t a i n  e f f  ictency-promoting 
t ransact ions,  such as u n i t  purchases or long-term f I r m  sa6 es, t o  
take place t h a t  otherwise would n o t  happen. 

In  sane instances, t h e  costs  associated w i t h  cont rac t  
negot ia t ions  and regu la to ry  requirements f o r  shor-b-term serv ice  
may be greater  than any po ten t i a l  benefIP or requ i re  more t ime 
than the  lead t ime usua l ly  ava i l ab le  f e r  t he  t ransact ions.  
Therefore. t h e  bene f i t s  gained frm regu la t i on  may be less Phan 
the  costs.  Econmlc e f f  lc Iency w i t  I be reduced, because the  
wheel lng u - t l l i t y ~ s  t ransmlssion system w l  I I  no t  be used a t  i t s  
maximum poten t i  a1 a This  problem can be c i  rcumventsd, however, 
through t a r i f f  arrangements t h a t  provide an e x i s t i n g  mechanism 
f o r  serv ices t o  a number o f  e l f g i b l e  e n t i t i e s  t o  meet short-term 
needs. 

The goal o f  p r a c t i c a l i t y  and feas lb i  l i ty i n  wheel lng 
arrangements i s  important from t h e  regu la to ry  standpoint .  Each 
wheel lng arrangement has i t s  assoclated cos ts  i n  terms of 
cont rac t  negot iat lons,  seat ing rates,  etc.  I f  wheel i ng 
u t i l i t f e s  were requl rad t o  of fer -  an ove r l y  large number o f  
d i f f e r e n t  types o f  wheelfng serv icesp the  goal o f  p i -ac t l ca l i t y  
and f e a s i b l l l t y  would no t  be met. 
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I I .3 Woe nsat I on MethodsMdmForms 

There are two general types of rate forms for wheeling 
services. The most cmmonly used type is a postage stamp rate 
which involves a flat charge per kW or kWh. The second type of 
rate form also takes mileage into account. Since the speclflc 
appl ications of these two types of rate forms vary substantial ly 
according to the type of servfce, ffrm and nonfirm arrangements 
w i  I I be discussed separately, 

I I .3.1 Firm Transmission Service 

11.3.1.1 Descslptfon 

Firm wheel ing rates are general l y  based on the total embedded 
costs (fully dlstrlbuted costs) of the transmlssfon facilities 
of the wheel lng utility. These fu l  ly dfstribuPed costs usual ly 
consist of: 

1 .  return on the transmission rate base, 

2. depreciation of transmission facilitles, 

3 .  transmission operation and maintenance expenses, 

4. at located taxes, and 

5. sane share of administrative and general expenses. 

The annual fully distributed costs (FDC) allocated to the 
tsansnlsslon function are then divided by a masure of t h e  
system peak ( the single annual peak, an average of 12 monthly 
peaks, or sane other measure of system peak) to derive an annual 
charge per kW: 

S/kW/yr = (FOCI / (kW peak) 

This annual charge may be adjusted to be a monthly. weekly, or 
daily charge. The methodology can also allow for different 
rates for different del ivery voltages by including only the 
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cos ts  f o r  t ransmission associated w i t h  a p a r t i c u l a r  del lvery  
vol tage i n  FDC. 

Almost two-thirds o f  t h e  f l r m  arrangements i n  t h e  sample use a 
one-part s p e c l f i c  r a t e  based on t h i s  methodology. The remainder 
o f  t h e  f l r m  arrangements use var ious o the r  components, p r imar i  l y  
distance, i n  add i t l on  t o  t h e  f i x e d  charge per kW or kWh i n  
ca l  cut a t1  ng rates. 

F ive  arrangements use a m l  leage-based rate, b u t  they vary as t o  
how t h e  mi leage is appl ied. I n  Arrangement 46, Bonnevi I l e  uses 
a kW times m i  leage r a t e  based on t h e  t ime o f  year, w i th  a lower 
r a t e  appl l ed  t o  off-peak months. The distance i s  determl ned by 
t h e  a l r l i n e  mi les  between t h e  r e c e i p t  p o i n t  and de l l very  p o i n t  
for t h e  power t o  be wheeled. New England Power Company 
(Arrangement 44)  o r i g i n a l  l y  used a sate based on kW and 
kW-miles. The Power Author i ty  of t he  State of New York (PASNY, 
Arrangement 5 1 )  bases i t s  r a t e  on kW t imes mileage. Arizona 
Pub l i c  Servlce (Arrangement 1 )  has a f l x e d  charge, a kW charge, 
and a kW times mileage charge. Alabama Power Company 
(Arrangement 20) takes distance i n t o  account through zone 
designations o f  del i very  polnts. Transmission r a t e s  ( m i l  Is/kWh) 
vary by zone. 

A I  legheny Power Sys-bem (APS, Arrangement 31) has a two-part r a t e  
based on both kW and kWh. F ina l l y ,  t he  New York Power Pool 
(NYPP, Arrangement 38)  does no t  expl l c i t l y  charge f o r  f i r m  
wheel lng  services. Rather, 9.2 percent of the  savings I n  power 
product ion o f  t h e  pool i s  g lven t o  t h e  owners o f  t h e  bulk 
transmission f a c i l i t i e s .  The PJM Power Pool o r i g i n a l l y  had no 
charges for  f l r m  wheeling services bu t  has since i n i t i a t e d  
charges based on kWs (Arrangements 41 and 42).  

11.3.1 .2 Rat ionale 

The compensatlon method and r a t e  form used i n  a p a r t i c u l a r  
wheel i ng  arrangement o f t e n  represent t h e  r e s u l t  of a negot iated 
agreement between two o r  more e n t i t i e s .  The r a t l o n a l e  and 
interests,  as we1 I as t h e  r e l a t l v e  bargaining power, o f  t h e  
buyer and s e l l e r  o f  wheeling services can be expected t o  
d l f f e r .  Yet, a mutual ly benef i c l a l  compensation method and r a t e  
form a re  usual l y  agreed upon, as evidenced by t h e  number of 

- 1  1.12- 



wheel Ing arrangements in existence. The process of negotiation, 
mutual agreement, and resultfng benefit to the parties involved 
are particularly evident ln the power pool arrangements for 
wheeling power. In NYPP's Arrangement 38, for example, the 
negotiated agreement i s  to compensate the major owners of the 
bulk transmission services through a percentage of the savings 
in power production. 

If the parties to a wheeling arrangement do not reach a 
negotiated agrement on rates and other terms of a contract, 
cost justification becomes an important part of the resulting 
I itlgation. Cost justification of the rates for wheel ing 
services is important In negotiated agreements, as we1 1, because 
the rates must stil I be approved by the FERC. 

The rate paid f o r  firm wheeling service can be expected to be 
higher than that for nonfirm service provided by the same 
utility. A utility representative frcm Mississippi Power and 
Light explained that long-term f i rm service can be thought of as 
the sale of capaclty. In short-term firm service, the wheeling 
utility can take advantage of seasonal fluctuatlons in demand 
and s e l l  wheeling services durlng the system's own low-demand 
periods. The selling utility's ratlonale for the rate 
differentials between firm and nonfirm service 1s that the 
highest rate of compensation 1s necessary for long-term firm 
service, fol lowed by short-term firm, and nonf irm wheel ing 
services, respectively. 

A shift from the use of mi leage-based rates (for kWs transmitted 
times mi les) to postage-stamp rates (for kWs transmi ttedl 
ref I ects a chang i ng ph I I osophy , accord i ng to a representatl ve at 
BonnevIIIe. At one time, the philosophy was that the cost of 
building transmission lines should be passed on to the buyers of 
wheel Ing services. The buying utility rnlght even have the 
choice between bui lding its own I ines or paying for another 
utility to build the lines. The newer philosophy at Bonneville 
i s  that postage-stamp rates are more appropriate for a 
cmpl icated power system with many interconnections. The 
building of transmission I ines has become a smal ler fraction of 
ful Jy distributed costs and, therefore, distance has less 
importance in establishing rates for wheeling services. A 
slmilar change in philosophy appears to have occurred in the New 
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England area. In Arlzona, however, the ml leage component is 
still important in determining rates for wheeling services 
because of the large geographlc area covered by Arizona Pub1 I C  
Service and the maintenance costs associated with transmission 
I ines. 

The rationale for Alabama Power Company's zone designations in 
its arrangement to wheel power for the Southeastern Power 
Administration (Arrangement 21) goes back earlier than 1950 when 
the government built the power projects. At that time there 
were no transmlssion facillties to de6 iver the power. Rates 
were developed to take lnto account investment costs and 
distance (zone designations of delivery points). Through the 
years, new rates have been negotiated to reflect changing 
costs. The rate form continues to reflect the hlstorlca6 
con text, how eve r e 

I I .3.1 .3 Eva1 uatlon 

Each rate structure meets the goals of regulation in different 
ways. All rates except NYPPts are based on fully distributed 
costs. 

If a sufficient rate of return is granted under ful I cost 
recovery, the ut1 I i ty can recover its i nvestment elther from its 
own ratepayers or wheel ing custaners. Therefore, the revenue 
requlrement is met. The only problem exlsts when there i s  a 
discrepancy among regulatlng bodies and certain items are 
disallowed by all. Since New England Power Pooi's (NEPOOL's) 
rates are not related to the cost of providing the service, 
whether the provider of wheeling services obtains the revenue 
required to be ful ly compensated for the services is unknown 
without additional information. 

The efficient use criteria for regulation must be examined for 
each rate type separate1 y. General I y, to obtai n eff I ci ent use, 
rates should be set at a level at least as high as the marginal 
cost of the service and at a level where the most valued use 
would be wll ling to pay for the service. ThTs is described in 
Chapter 3.  The most cmmon type of rate is a one-part rate based 
on kWs. Usual ly such rates al locate transmission costs based on 
the percentage of kWs transmitted for the servlce to a1 I kWs 
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transmitted in the system. Therefore, the rate 1s not based on 
the facilities actually used and does not correspond to the 
actual marginal cost. Since the actual marginal cost is not 
used, whether or not the efficiency objective is achieved is 
f ndeterm i nate. 

The equity obJective appears to be met in that any one group is 
not unduly favored. The practicality and feasibility of 
implementing the revenue scheme i s  obviously achieved in that it 
i s  easy to calculate through normal metering techniques. 

I I .3 -2 Nonf 1 rm Transm issl on Serv Ice 

I I .3.2.1 Description 

The compensation methods and rate forms for nonfirrn service are 
similar to those for firm service. The nonfirm can be 
categorized as conditional with I imitations on interruptions of 
service or interruptible at w l l  1 .  

An example of the rate form of the former type is the NEPCO 
tariff (Arrangement 4 4 ) .  The numerator of the rate equation Is 
based on fully distributed costs, as discussed for firm rates. 
However, the denaninator is the system capability rather than 
system peak, as i s  the case for f i r m  rates: 

$/kW/yr = (FDC) / (kW system capabi I i ty) 

System capabi I ity includes kW capabi 1 ity of a1 i generating units 
and may also include the kW capabi I Ity of lnterconnecti ng points 
with other systems which could be used for importing power. It 
is a measure of the peak load that could be supplled during a 
given time by a system; therefore, lt includes reserves. Since 
system capability Is larger than system peak, the annual charge 
per kW developed by using system capability in the denominator 
of a rate equation wil I be less than If system peak were used in 
the denmlnator. 

Almost all the rates for unconditional ly interruptible nonfirm 
service are stated in terms of charge per kWh. An example of 
the methodology used is to divide the monthly firm rate (a per 
kWh charge) by 730 (the number of hours In a month): 
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kWh charge = (monthly kW charge) / (7301 

The r a t e  t h a t  r e s u l t s  from t h i s  type of  c a l c u l a t i o n  i s  known as 
a 100-percent load f a c t o r  ra te .  If represents the  charge per 
kW, under the  assumption t h a t  t h e  same amount o f  power i s  
wheeled 100 percent o f  t he  time. A 100-percent load f a c t o r  r a t e  
i s  lower than a charge based on a lower load fac to r .  For 
example, if a 50-percent load fac to r  r a t e  were being calcuilated 
I n  the  irnrnedi a te l  y preceding -equation, 365 instead o f  730 would 
appear i n  the  dencmlnator. 

A ccmparlson o f  i n t e r r u p t i b l e  ra tes  w i t h  f i r m  ra tes  shows t h a t  
two u t i 1  i t i e s ,  F l o r l d a  Power Corporation (Arrangement 9 )  and 
Miss iss ipp i  Power and LighP (Arrangement 111, appear t o  use a 
100-percent I oad f a c t o r  ra te .  

11.3.2.2 Rat ionale 

The r a t i o n a l e  f o r  nonf i r m  t ransmission service, both t o  t h e  
buyer and the se l l e r ,  was explained by one u t l l i t y  
representat ive as being based on Ivpotent ia l  econmlc benef i t . "  
Nonfirm servlce, by d e f i n l t i o n ,  i s  on an !!if, as, and when" 
basis, although the  spec i f i ed  cond i t ions  vary from one 
arrangement t o  another. The buyer would expect t o  pay a lower 
r a t e  f o r  nonf i r m  serv ice  because of less c e r t a i n t y  o f  del ivery 
and, under sane circumstances, a degree of uncer ta in ty  may be 
acceptable. The set ler ,  on the  o ther  hand, benef l t s  from 
o f f e r  T ng nonf i r m  wheel i ng serv ices ra the r  than hav i ng T d I e 
capaci ty.  The sel l e r  would have t o  make I i t t l e ,  i f  any, 
add i t iona l  investment i n  order t o  of  f e r  nonf l r m  wheel fng 
serv i ces. 

Arizona Pub1 i c  Service's ra tes  (Arrangement 21 include a f i xed  
charge t o  cover the  substat ion component p l  us a kWh and m i  leage 
charge. This schedule was formulated using t h e  same r a t i o n a l e  
a5 f o r  t h e i r  f i r m  serv ice agreement. 

Power pool arrangements again use t h e  r a t i o n a l e  o f  ffmutuaI 
benefit!' and "mutual agreementtt among t h e i r  members as t h e  
r a t i o n a l e  f o r  not  a i  loca t ing  d i r e c t  charges f o r  nonf I r m  wheel ing 
serv i ces. 
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I I .3.2.3 Eva1 uation 

As with firm wheel ing service, whether or not the revenue 
requirement i s  met depends on the various regulatory bodies 
which govern the uti1 ities. Most of the arrangements are based 
on fully distributed costs. Therefore, in these arrangements If 
the a1 lowed rate of return is sufficient the uti! ity would be 
able to meet its revenue requirement. In those arrangements 
where costs are not directly recovered, whether the revenue 
requirement is met is indeterminate. In the case o f  NEPOOL, the 
9.2 percent of the pool savings may or may not pay for the 
transmission facf I 1  ties. For NYPP the transmisslon serv ice must 
be subsidized by other services. Whe+her the regulatory bodies 
allow this cross subsidization determines if the utilities meet 
their revenue requirements for the transmission faci I ities. 

The goals of efficiency, equity, and ptacticallty and 
feasibi I i t y  wfth respect to compensation methods and rate forms 
for nonfirm service are similar to that given in the evaluation 
for f i rm serv ice. 

11.4 Billing Determ 

1 I .4.1 Descr i ption 

Bllling determinants are the factors (such as kWs or kWhs of 
use) to which rates are applied in order to determine the 
charges assigned to a specific wheeling custcmer. Most tariffs 
and rate schedules specify exactly how bi I I ing determinants are 
to be measured. A bi I I ing determinant Is not always based on a 
customer's actual use. For example, the bi i I Ing determinant 
could be contract demand kWs during the billing period. The 
contract demand kWs represent the capacity the wheel ing uti I I ty 
has agreed to make avai lable to the buying uti I ity. 

The most ccmmnly used billing determinant In firm wheeling 
arrangements is kW contract demand. CI  eve1 and E lectr i c 
I I  IminatIng (Arrangement 81 imposes a penalty if kW demand 
exceeds the contracted kW. Other arrangements specify the 
bil I Ing determinant as the higher of measured kW demand or the 
kW contracted. Florida Power Corporation (Arrangement 8 )  and 
Mississippi Power and Light (Arrangement 10) follow this 
method. 
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For nonf l rm service, t h e  most c m m n  b i t  I I n g  determlnant Is 
actual  kWhs del ivered. An exception Is F l o r i d a  L f g h t  and Power 
(Arrangement 24)  i n  whlch t h e  b i l l i n g  determinant i s  t h e  kW 
scheduled t o  be del ivered. 

For both f I rm and nonf Yrm servlce, O t t e r  Tai I Power h p a n y  
(Arrangements 5 and 6) uses t h e  maximum kWs of  wheellng servfee, 
bu t  It Includes a go-percent, l l -month demand ratchet.  Th is  
means t h a t  t h e  largest  o f  e i t h e r  ( 1 )  t h e  cur ren t  month's kW use 
o r  (2) 90 percent o f  t h e  h ighest  kW use during t h e  previous 
1 1-months i s  used as the  b l  I I ing determlnant f a r  the  cur ren t  
month. Bonnev I I le (Arrangement 451 uses a cot nc i  dent peak 
approach. I t s  b i l l i n g  determinant Is the  maxlmm kWs o f  
wheel ing serv ice provlded t o  a custcmer a t  t h e  tIme o f  t h e  
b n n e v  i I l e  system peak. 

11.4.2 Rationale 

As dlscussed I n  t h e  preceding sections, few of t h e  arrangements 
are unamblguously of a f i r m  o r  nonf l rm type. The b i l l i n g  
determlnant would appear, a t  leas t  I n  sme instances, t o  be 
r e l a t e d  t o  the  degree of c e r t a i n t y  t h a t  a s p e c l f l e d  level  of 
power transm lssl on serv ices w 1 I I be prov Ided. For exampl e, 
Connecticut L l g h t  and Power (Arrangement 49)  provldes nonf l r m ,  
short-term serv ice t o  t r a n v n l t  e n t l t l  ement power f ran Vermont 
Yankee nuclear p l a n t  t o  New Bedford Gas and E l e c t r l c .  The 
b l  I I ing determinant Is spec i f ied  as kWs contracted, r a t h e r  than 
del ivered, under t h e  assumption t h a t  -the f u l  I 210,000 kWs of 
e n t  I t I ement power wou I d be de I 1 vered. Other b l  I I ing 
determinants based on actual kWs del ivered appear t o  assume less 
c e r t a I n  del ivery o f  a spec l f led  amount. 

The concept o f  the  sa le of capaclty a lso expla lns t h e  u t i l i t y ' s  
r a t l o n a l e  f o r  charging fo r  serv ice based on t h e  maximum of  
contracted or  actual kW demanded. Whatever capaci ty has been 
contracted f o r  i n  f i r m  serv lce should be p a i d  f o r  by t h e  buying 
u-l-I I i ty, even I f .  actual del l v e r  ies f al I shor t  of t h  Is confract-ed 
amount. Any addl t lonal  kW demand suppl led should a l s o  be 
charged Po the  buying u t i l i t y .  Other utilities wk?ch base Thei r  
b i  I I lngs on actual del lvered kW o r  t h e  kW demand ad- a c e r t a i n  
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p o i n t  i n  time explained t h i s  method as belng reached through 
lfmutual agreementf1 o r  negot iat ion.  Although Cleveland E l e c t r i c  
I I  luminat ing Company (Arrangement 7) s p e c i f i e d  t h a t  t h e r e  would 
be a penal ty f o r  exceeding contracted demand, a company 
representat ive reported t h a t  he d i d  no t  know of a case where t h e  
penal ty had been Imposed. 

11.4.3 Evaluat ion 

Use o f  kW cont rac t  demand o r  t h e  higher o r  cont ract  o r  actual 
demand as the  b i  I1 ing determinant helps assure t h a t  t h e  revenue 
requirement w l  I I be met. The e f f  i c f e n t  use goal may no t  be met, 
however, i f  actual demand fa1 Is short  of contract  demand so t h a t  
i d l e  transmission capaci ty ex is ts .  

In  nonf i rm arrangements where capacity i s  not  assured by t h e  
wheel lng u t i l i d y ,  t h e  use o f  kWhs del ivered as t h e  b i l l i n g  
determinant appears to meet t h e  goal o f  equity, as we1 I as 
p r a c t l c a l  ity and e f f i c i e n c y .  The buying u t i  I I t y  is guaranteed 
no capaci ty and, therefore,  pays only  f o r  t h e  kWhs del ivered. 
The goal o f  e f f i c i e n c y  w i l  I a lso  be met i n  t h a t  t h e  use o f  t h e  
t ransmission system i s  Increased w i t h i n  t h e  l i m i t s  o f  capacity 
t o  meet t h e  needs o f  t h e  buying u t i l i t y .  

11.5.1 E n t l t i e s  E l i g i b l e  f o r  Service and the  D i rec t ion  o f  
Wheel i ng FI ow 

11.5.1 .1  Descr ip t ion 

The discusslon of e n t i t i e s  e l i g i b l e  for  serv lce concerns who can 
obta in  serv ice  under a p a r t i c u l a r  arrangement. O f  concern 1s 
whether l i m i t a t i o n s  are placed on t h e  d i r e c t i o n  of  wheeling 
f lows or l i m i t a t i o n s  as t o  whom o r  from whom the  power may 
flow. 

Usual ly no restrictions on t h e  d i r e c t i o n  o f  power f lows are 
placed on the  u t i l i t i e s ,  bu t  a t  l e a s t  one partner i n  t h e  
t ransac t ion  is speci f ied.  T a r i f f s  are  genera l ly  open t o  a 
p a r t l c u l a r  c lass of  u t i l i t i e s  (i.e., investor-owned u t i l i t i e s ,  
municipals, or cooperatives) whi le  r a t e  schedules are more 
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s p e c l f i c  i n  i d e n t i f y i n g  e l i g i b l e  e n t i t i e s .  Examples o f  t a r i f f s  
are Arrangements 5 and 6 of  t he  O t te r  Tal I Power Company which 
l i m i t  serv ice t o  municipals i n  O t te r  T a i l ' s  serv ice  area. The 
power pool arrangements' on ly  in te rna l  I imitations are t h a t  t h e  
arrangements are I imi ted t o  pool mmbers. Flows can go I n  any 
d i r e c t i o n  among members. 

The r a t e  schedules a re  more s p e c i f i c  i n  t h e i r  I imi ta t ions.  
Perhaps the  most s t r i n g e n t  I im i ta t i ons  are  i n  Arrangement 1 o f  
Arizona Publ i c  Service. This arrangement expl i c i t l y  spec i f i es  
the  par t i c ipants ,  the d i r e c t i o n  o f  power flows, and the  po in ts  
where interconnect ions w i l l  ex is t .  A more common type i s  t h e  
arrangement between F l o r i d a  Power and L i g h t  and the  C i t y  o f  
Tal lahassee (Arrangements 23 and 2 4 ) .  I n  these arrangements, 
var!ous u t i l i t i e s  a re  allowed t o  t r a n s f e r  power over F l o r i d a  
Power and L i g h t ' s  t ransmission l i n e s  t o  Tallahassee. Reverse 
power f I ows are no t  a1 I owed. 

I I .5.1 .2 Rational e 

The spec l f i ed  e n t i t i e s  e l i g i b l e  f o r  serv ice can best be 
explained by the need o r  goal by whIch a p a r t i c u l a r  wheeling 
arrangement came about. The needs range from t h e  request f o r  a 
simple de l i ve ry  o f  power frcm p o i n t  A t o  p o i n t  B t o  the  t rad ing  
of power among u t i l i t i e s  I n  an interconnected system. I n  the  
f i r s t  type o f  arrangement the  e n t i t i e s  involved, in terconnect ion 
points, and d i r e c t i o n  o f  power f lows may be expl i c i t l y  named, 
such as i n  Arizona Publ i c  Service's agreements (Arrangements 1 
and 2) t o  del i v e r  en t i t lement  power from Chol l a  Generating 
S ta t i on  t o  Utah Power and L ight .  Power pool agreements 
represent t h e  opposi te extreme where a number of  e n t i t i e s ,  
in terconnect ion points,  and d i rec t i ons  o f  power f lows are 
ant ic ipa ted  for t h e  mutual b e n e f i t  of  t he  members o f  the  pool. 

Other arrangements may I i m i  t or expl i c i  t l y  spec i fy  the  wheel i ng 
serv ices because of  the  capaci ty l i m i t s  o f  t he  t ransmission 
f a c i l i t i e s  of the  wheeling u t i l i t y .  I n  the  T V A  system, f o r  
example, t he  transmfssion f a c i l  i t i e s  were bui  I t  t o  serve the  TVA 
area, and no capaci ty was provided f o r  wheel Ing. As a resu l t ,  
TVA cu r ren t l y  has only  two wheel ing arrangements (one o f  which 
i s  included i n  t h i s  sample) which use marginal capaci ty o f  t he  
system and l i m i t  the  services t o  spec i f i ed  e n t i t i e s  and po in ts  
o f  r e c e i p t  and de l i ve ry  of power. 
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I 1.5.1 .'3 Eva1 uation 

The Iimltatlons on the entlties eligible for servlce and 
direction of power flows have implications for the goals of 
efficlency, e q u i t y ,  and practical ity and feasibi I ity. The 
revenue requirement goal does not directly apply to this aspect 
of servlce, assunJng that the rates are based on ful ly 
distributed costs. In this aspect of service, the other three 
regulatory goals m a y  be in conf 1 ict with one another. 
Limitations on eligible entitles and the direction of flows may 
not enable the lowest cost power to be sold to its most 
afflcient use. However, it may not be practical to allow power 
flows in either direction, because the effects of power flowing 
in reverse directions are not the sane. kimitat?ons on the 
partlclpants when del ivery i s  always through the same polnts on 
the wheel ing uti I Ity's I Tne would be overrestrictive. The 
effects on the wheel ing uti I ity would be the same in this case 
irregardless of the source of power. 

The I imitation of tariff arrangements to a particular class of 
uti I ities (i.e. investor-owned, municipals, or cooperatives) 
may affect the goals of efficiency and equity, inasmuch as It 
al lows a uti I i ty to refuse wheel ing serv ice to another class of 
uti1 ities or a nonutii i t y ,  such as a cogenerator. In such a 
case, the efflclent use of the wheel ing utility's transmission 
system may be reduced, and dlffereni entities which desire 
service will not be treated the same. 

11.5.2 Connectlon Requlrements 

11.5.2.1 Descriptlon 

Connection requirements are  I imitatlons on the number of 
Interconnection points through which the wheeled power can 
f l o y .  There may be limitations on receiving points, delivery 
points, or both in the wheel Ing arrangements. Only four 
arrangements specify that any interconnectron can be used for 
wheeling power. Typlcally, these are tariffs such as 
Arrangement 7 of Cleveland Electric I I iumlnatlng. The 
cooperatives and municipals that use this tariff can make use of 
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any interconnection as either recelving or delivery points. 
However, sme rate schedules also specify that any 
interconnection can be used. An example I s  Arrangement 22 of 
Southern California Edison Company in which any substatlsn bus 
can be used for wheel lng. 

The most ccmmon I imitatlon on connections i s  where 
interconnection points are specif fed, but more than one set 1s 
ai lowed. Arrangement 26 of Black Hills Power and Light 
specifies various points where the power can be received from 
the Bureau of Reclamation [now the Western Area Power 
Administration (WAPA)]. and points where it may be del ivered to 
Rushmore Electric Power Cooperative. An interesting example of 
the number of interconnection points that can be speclfled i s  
found In the NYPP agreements (Arrangements 30 and 39) in which 
85 1 nterconnection points are speci f 1 ed. 

Arrangements spec1 fying that only two connection points can be 
used (one at the recelving point and one at the delivery point) 
are also fairly cmmon among the sampled arrangements. Such 
I imitations are In 1 4  of the arrangements. Arrangements 13 and 
1 4  limit wheeling to one Interconnection wlth WAPA Power 
Authority and one with the City of Windom. Arrangements 1 and 2 
of Arizona Publlc Service with Utah Power and Light also have 
this Iirnltation. 

Those arrangements which specify one interconnection at either 
the receiving or delivery end usually have the limit at the 
delivery end. Six of the arrangements limit the delivery points 
to one while only two place limitations at the receiving end. 
Usually the former type occurs when the utility buying the power 
buys f r m  different sources. The two arrangements which specify 
only one connection at the receiving end are Arrangements 51 and 
52 where PASNY uses Niagara Mohawk Power Company to wheel power 
Po Its preference customers. 

11.5.2.2 Rationale 

The designation or non-designation of recefving and del ivery 
points depends upon the purpose for which the arrangement was 
set up, the technical nature of the systems Involved, and the 
amount of fiexlbility desired by the parties to the agreement. 
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The t a r i f f  arrangement between Cleveland E l e c t r l c  II luminat ing 
and r u r a l  e l e c t r i c  cooperatives (Arrangement 7) a l  lows for t h e  
maximum i n  f l e x i b i l i t y  and, thus, does no t  spec i fy  s p e c i f i c  
points.  The r a t e  schedule of  Southern C a l i f o r n i a  Edison t o  
provide transmission serv ices to the  C i t y  o f  Los Angeies 
(Arrangement 22) a l lows f o r  det ivery t o  any substat ion bus 
designated by the c i t y ,  s ince t h i s  was the  des i re  of the  c i t y .  
I n  t h e  NYPP arrangements 85 interconnect ion po in ts  were 
speci f ied;  however, t h i s  number includes a l l  those !n the system 
and provides the  maximum f t e x i b i  I i t y  i n  t r a n s m i t t i n g  power. 

In  the  case o f  I n t e r s t a t e  Power Company (Arrangements 13 and 
141, t h e  speci f ied interconnect ion po in ts  a r e  those requi red by 
t h i s  p a r t i c u l a r  system t o  t ransmi t  power from WAPA t o  t h e  C i t y  
of  Windom. The system of t h e  c i t y  Is interconnected w i t h  t h e  
company a t  two polnts,  and t h e  arrangement s p e c i f i e s  one p o i n t  
as t h e  normal p o i n t  of del ivery and t h e  other  as an a l ternate.  
S imi lar  technica l  j u s t i f i c a t i o n s  were repor ted by other  
u t i  I i t l e s  t h a t  designated p o i n t s  o f  r e c e i p t  and del ivery o f  
power. 

A representat ive of t h e  Black H i l l s  Power and L i g h t  Company 
r e l a t e d  t h e  background informat ion t h a t  expla ins t h e  s p e c i f i e d  
po in ts  o f  de l i very  t o  Rushmore E l e c t r i c  Power Cooperatlve 
(Arrangement 261. It became apparent i n  t h e  1970s t h a t  t h e  
western p a r t  of South Dakota would need addi t ional  transmlssion 
services. This  t ransmisslon agreement r e s u l t e d  from j o l n t  
s tud ies by Black H i l i s ,  Rushmore, and Basin, t h e  u t i l i t i e s  which 
are e l e c t r i c i t y  suppl i e r s  i n  t h e  area. There are three phases 
o f  t h e  agreement based upon t h e  f a c i  I i t i e s  t o  be constructed and 
the k inds o f  transmission serv ices t o  be provlded i n  the  i n t e r i m  
period. The spec i f led  p o i n t s  of del ivery are p a r t  o f  t h e  
overal I plan, and such s p e c i f i c a t i o n  was considered essent ia l  i n  
seTt ing up t h e  agreement. 

11.5.2.3 Evaluat ion 

The primary goals of r e g u l a t i o n  appl icable t o  t h i s  aspect o f  
serv ice are those o f  e f f i c i e n c y  and p r a c t i c a l f t y  and 
f e a s i b i l i t y .  These goals may c o n f i i c t  w i th  one another i n  t h i s  
context. Transfer of power occurs e f f i c i e n t l y  i f  no I i m i t a t i o n s  
are placed on power flows. However, it may be m r e  p r a c t i c a l  t o  
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spec i fy  t h e  in terconnect ion p o i n t s  t h a t  w i l l  be used to avoid 
problems o f  ambiguity i n  p rov id ing  wheel ing services. 

The goal of achieving t h e  revenue requirement does n o t  apply t o  
t h i s  aspect of serv ice except far  cases i n  which costs  o f  
I nterconnect I ofis a r e  p a r t  o f  the  f u l  l y  d I s t r i  buted cos ts  
included i n  ra-t-es. The goal o f  equl ty  has poss ib le  a p p l l c a t i o n  
when r a t e s  are  based, i n  part,  on dlstance. I n  such cases, t h e  
most d i  r e c t  interconnect ion p o i n t s  woul d be considered t h e  most 
equ i tab le  t o  t h e  buying u t i 1  i t i e s .  

11.5.3 Special Equipment Costs 

11.5.3.1 Descr ip t ion  

Special equipment costs  a re  o ther  fees associated w i t h  l-he 
wheel i ng  arrangement besides those t h a t  are general l y  included 
i n  rates.  Examples o f  such costs  are charges associated w i t h  
in terconnect ing the  u t  i I it ies  i nvol ved I n t h e  wheel I ng 
transact ion,  such as expenditures f o r  transformers, switches, 
capacitors, or meters. Less than 25 percent o f  t h e  arrangements 
mention any spec1 al equl pment costs. Few o f  these arrangements 
actual  l y  spec i fy  what equipment i s  necessary b u t  r a t h e r  spec i fy  
who pays for  any costs  lnvolved. One o f  t h e  former arrangements 
i s  Arrangement 35 o f  Central Vermont which has a meter lng charge 
for  each interconnect ion point .  

O f  t h e  arrangements which specl fy  who w i l l  pay for t h e  costs, 
almost h a l f  place t h e  r e s p o n s i b i l f t y  f o r  cos ts  on the  buyer o f  
t h e  wheeling serv lce  or t h e  power. Typlcal examples are 
Arrangements 36 and 37 of t h e  Montaup E l e c t r i c  Company. I f  any 
special  equipment i s  needed Montaup w i  I1 buy and i n s t a l  I t h e  
equipment bu t  t h e  customer w i l l  then be requ i red  t o  reimburse 
Montaup. Some o f ,  t h e  arrangements speci f y  t h a t  t h e  wheel ing 
serv lce  w i l l  not  take  p lace i f  add i t iona l  equipment i s  
necessary. Arrangement 4 9  o f  Connect i c u t  L igh t and Power 
Company s p e c i f l e s  t h a t  no equipment w i l  I be bought. 

Two of t h e  arrangements have unique clauses w i t h  respect t o  
special  equipment costs. Arrangement 29 o f  Central Mafne Power 
s t a t e s  t h a t  t h e  respsnslbi  I i - ly  for  any requi red special  
equipment costs  would be decided by b ind ing arb i t ra tJon.  PASNY 



in Arrangement 50 specifies that any special equipment instal led 
by the buyer of the service on PASNY property wil I be the 
property of PASNY. 

11.5.3.2 Rationale 

The rationale for charging special equipment fees for the 
wheellng of power appears to be, generally, that the buyer 
should bear the cost, and these costs can be easily determined 
and just1 f Ted. For exampl e, bntaup Electric Company 
(Arrangements 36 and 37) requires that the custcmer reimburse 
bntaup, because VhIs seems the simplest way to handle special 
q u i  pment costs. Central Vermont (Arrangement 35) imposes a 
metering charge to the buying utillty for each interconnection 
point based on its standard practice for retail and wholesale 
customers. 

In Arrangement 30 Vermont Electric Power Company (VELCO) 
specifies that each buying company w T I  I be assessed the f ul I 
cost of any equipment installed to provide delivery of power. 
Thls requirement I s  based on the terms of VELCO's contract with 
the state of Vermont for wheel ing power and the practical ity of 
thTs method of reimbursing costs to the wheeling utility. 

In the case of Connecticut Light and Power's arrangement to 
provide wheeling services to New Bedford Gas and Electric 
(Arrangement 491, the contract speci f ies that no equipment would 
be bought because of the short-term (two-months) nature of the 
service and the fact that no additional equipment would be 
needed. PASNY's specif TcatTon that any speci ai equipment 
instal led by the buyer of the wheel ing service would become the 
property of PASNY is based on what i s  considered normal practice 
in the industry. This speciflcation is included In the 
arrangement to avoid any legal questions as to ownership and 
control of the equipment. 

I I .5.3.3 Eva1 uatlon 

Special equipment costs, if they are required solely for the 
wheel ing transaction, are a marginal cost of the transaction. 
If paid by the purchaser of the wheeling transaction, the 
revenue requirement, the efflcient use, the fair cost 
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apportionment, and the  p rac t l ca l  i t y  and f e a s i b l l  i t y  ob jec t i ves  
goals a r e  sa t i s f l ed .  I n  t h e  ma jo r i t y  of t h e  arrangements, I t  1s 
s p e c i f i e d  t h a t  e i t h e r  special equipment cos ts  w i l l  be borne by 
t h e  buyer o r  thad- no special equipment w i  I I be purchased. Thus ,  
t he  regu la to ry  goals a re  met i n  t h i s  aspect o f  service. 

I 1.5.4 Del i very  Voltage 

11.5.4.1 Descr ip t ion  

A t a r i f f  o r  r a t e  schedule may spec i fy  a range o f  vol tage leve ls  
a t  which the  wheeling u t i l i t y  i s  w i l l i n g  t o  make de l i very .  Sme 
poPentf a l  custaners may be able t o  physical l y  o r  economical l y  
take de l i ve ry  only a t  one vo l tage level .  Thus, as t h e  range of 
del i very  vol tage leve ls  increases, t h e  numbet- of po ten t ia l  u s w s  
increases. For an i nd l v idua l  u t i l i t y ,  +he cas t  of provliding 
whee! i ng  se rv i ce  lnct-eases as t h e  del l very  vol tage decreases, 
malnly because one o r  more transformers a re  required t o  reduce 
t h e  wheeled power t o  lower voltages. Also, t h e r e  are  sane 
e l e c t r i c i t y  losses associated w i th  step-down transformation. 

Bel lvesy vol tages i n  t h e  sample va r ied  frm 2.9kV t o  500kV. Only 
about 20 percent of t he  arrangements l i m i t e d  dell i ve ry  t o  one 
s p e c i f i c  voltage. Usual l y ,  de l i ve ry  can be made a t  var ious  
voltages but o f t e n  they a re  a t  f a i r l y  h igh  vol tage levels. The 
vol tages a t  t h e  higher l eve l s  usua l ly  only involve a s p e c i f i c  
l i n e .  Examples o f  arrangments w i th  a higher volPage are  
ArrangemenPs 1 and 2 of Arizona Pub1 I C  Service which involve a 
345kV l i ne .  

Arrangement 35 o f  h n t r a l  Vermont Pub l i c  Service s p e c i f i e s  
var ious voltages: 7.2kV, 12.5kV, and 34kV. The PJM power pool 
(Arrangements 41 and 42) s t a t e  t h a t  del ivery can be made a t  any 
voltage. NEPOOL (Arrangements 3 3  and 341, however, I i m i t s  
de l i very  t o  69kV and above. Arrangement 43 of Bangor 
Hydroe lec t r i c  Company, i n  contrast, I i m i t s  del ivery  t o  
subtransmission vol tage o r  lower. 
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11.5.4.2 Rationale 

The specified del ivery voltages are attributed to the technical 
requi rements of the transmisslon I ines, interconnections, and 
del lvery points. Arizona Pub1 ic Service (Arrangements 1 and 2) 
specifles higher voltages because the power system in the state 
consists of high voltage, lnterconnected I ines. In Central 
Vermont's arrangement to wheel power to Vermont Electric 
Cooperative (Arrangement 351, the voltages are specif led for 
points of del ivery to meet VEC's requirements. Fran Central 
Vermont's standpoint, the speclf ication of voltages I s  important 
because of the required investment to reach different voltage 
levels. The subtransmission voltage specified in Bangor 
Hydroel ectr i cls arrangement (Arrangement 431 was requested by 
Eastern MaOne Electric Cooperative, the buyer uti I i ty. 

11.5.4.3 Evaluation 

Similar to limitations on connectlons, limitations on voltages 
may decrease efficient use of the transmission system, since the 
flow of electricity is constrained. The del ivery voltage level 
i s  an important factor Influencing wheel ing rates, however. To 
the extent that the cost of transforming equipment is 
incorporated Into rates for wheel ing services, the goals of 
revenue requl rement, equf ty, and practical Ity and feasi bi I ity 
are met. 

11.6 Notice and Response Requirements 

11.6.1 Notice by Buyer for Initial Start of Service 

I I .6.1 . l  Description 

Usual l Y ,  notification requirements for the lnitfai start of 
service are not mentioned in the wheeling arrangements 
surveyed. If notice requirements are mentioned, in almost half 
of the arrangements al I that is required Is that there be a 
"reasonablet1 wrftten or oral notice. In these cases, no 
specific time period for the notfce Is given. Arrangements 3 
and 4 of Consuners Power Company fall into this category, 
req u i r i ng a Veasonab I e w r  i tten not i ce" f o r  request of serv i ce 
start. 
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Almost a1 I of the centrally dispatched power pools require only 
t h a t  the buyer fol low ltnormal dispatching procedures.f1 
Arrangement 43 of Bangor Hydroelectric Company, which is a 
member of NEPOOL, has t h i s  requi rement. 

Of those arrangements which have specific time I i m i t s  for 
notffication, the time required varies frcm one year t o  one week 
and they are all f i r m  arrangements. The arrangement that 
requires one year is one of the exceptions among power pool 
members. Central Vermont's Arrangement 35 reqlml res an annual 
notice on May 1 .  The shortest time period i s  i n  Arrangement 31 
of APS which requires weekly notification for service s tar t .  

11.6.1 .2 Rationale 

I n  the majority of the arrangements surveyed, the b u y e r ' s  
desired date for  the initial s t a r t  of service was known and was 
m u t u a l  l y  agreed upon d u r  i ng the negoti ati ng process. Therefore, 
it Is not considered necessary t o  add  t h i s  item t o  the 
contractual arrangement. I n  the case of tar i f f  arrangements, 
however, where a number  of u t i 1  i t i es  are involved, t h i s  may not 
b e  the case. 

I n  the arrangements covering centrally dispatched power pooIs, 
the request that the b u y e r  follow normal "dispatching 
procedures" is mutually understood and agreed upon by the 
parties i nvol ved .  I n  Central Vermont's long-term f i r m  
arrangement (Arrangement 35) , annual noti f icatlon for the s t a r t  
of service d u r i n g  the caning year was considered necessary 50 

that  Central Vermont can plan for capacity requirements. I n  
APS's arrangement to  wheel power t o  GPU (Arrangment 311, t h e  
weekly notification for service s ta r t s  was required so t h a t  APS 
can plan for the needs of its own customers, as well as GPU, 
w i t h i n  the capacity l i m i t s  of the system. 

I I .6.1 .3 Eva1 uatlon 

As w i t h  the other noti f Tcation requi rements, speci f ic time 
notification for service s t a r t  can provide a time period for the 
u t i l i t y f s  analysis of the effects of a transaction on the 
wheel ing system. However, t h i s  requirement can also be used t o  
I i m i t  wheel ing access i f  a beneficial purchase of power Is only 



known a shor t  t ime l n  advance. But, t h e  requirement a lso  
provides advantages t o  the  buying u t i 1  I t y  I n  t h a t  the  buyer 
knows specl f  l ca l  l y  when it must request service. The vagueness 
associated w i th  "reasonable n o t l f  lcat ion' l  Is avoided. 
Therefore, e f f i c i e n c y  can be e i t h e r  reduced o r  increased, 
depending on the use t h a t  Is made of t h i s  n o t i f i c a t i o n  
requl  rernent. 

The p r a c t i c a l  ity and feas ib i  1 i t y  o f  t h e  requi red no t ice  by t h e  
buyer f o r  the  i n i t i a l  s t a r t  o f  serv ice i s  important t o  both t h e  
buyer and sel ler .  "Reasonable" n o t i  f icat ion,  a1 though vague, 
may i n  sane arrangements be more prac t fca l  than an a r b i t s a r i  l y  
s p e c l f i e d  time. Aithough t h e  goals o f  revenue requirement and 
equi ty  are not  d i r e c t l y  appl icable t o  t h i s  aspect o f  service, 
these goals are presumed t o  be met when t h e  goal o f  p r a c t i c a l  i t y  
and f e a s i b i l i t y  i s  at ta ined. 

11.6.2 Response by -Se l le r  f o r  I n i t i a l  S t a r t  o f  Servfce 

I I .6.2.1 Descr ip t ion 

The d i s t r i b u t l o n  o f  arrangements w i t h  respect t o  t h e  response of 
the s e l l e r  t o  a request f o r  wheeling services Is s i m i l a r  t o  
those o f  the  not ice requi red fo r  t h e  s t a r t  o f  servlce. However, 
there  appears t o  be no s t r i c t  r e l a t i o n s h i p  between the two. For 
example, on1 y one arrangement, Arrangement 22 o f  t h e  Southern 
C a l i f o r n i a  Edison Company, has a s p e c i f i c  t ime per iod f o r  both 
i n l t i a l  s t a r t  and sel l e r  response. The response t ime v a r i e s  
from th ree  days t o  90 days. There i s  no r e l a t i o n s h i p  between 
length of response t ime and t h e  type of  arrangement. Both f i n n  
and nonflrm serv ice are involved i n  t h e  arrangements Speci fy ing 
t h r e e  days and those speci fy ing 90 days. Arrangement 7 o f  
CJ eve1 and El  e c t r  i c I I I urn I nat  i ng requi  res  a three-day response t o  
a w r i t t e n  request f o r  f i r m  service wh i le  Arrangement 12 of  
P a c l f i c  Gas and E l e c t r i c  requ i res  a 90-day response t o  a request 
f o r  nonf i r m  service.  

O f  those arrangements whlch do n o t  spec i fy  p a r t i c u l a r  t ime 
l i m i t s ,  a large number on ly  requ l re  t h a t  cen t ra l  d lspatching 
procedures be followed. Almost a l l  of the  arrangements 
i n v o l v i n g  members of cen t ra f  l y  dispatched power pools fa1 I I n t o  
t h  1s category. Some arrangements use t h e  words "prcmpt l  y" 
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(Arrangements 10 and 11 of Miss iss ipp i  Power and L igh t ) ,  "as 
soon as practlcal l l  (such as Arrangement 17 of C inc innat i  Gas and 
E l  e c t r  ic ) ,  or  pli mnedi a te l  y" (Arrangement 48 o f  New York S t a t e  
E l e c t r i c  and Gas). PASNY, as s ta ted  i n  Niagara Mohawkts 
Arrangement 50, mus-b ho ld  pub1 IC hearings a f t e r  Niagara Mohawk 
receives a request and before approving t h e  request. 

11.6.2.2 Rat ionale 

The response t ime by the  s e l l e r  for  i n i t i a l  s t a r t  of serv ice  i s  
included i n  the  terms and cond i t ions  of the  arrangements 
p r i m a r i l y  a t  t he  request o f  t h e  buyer. Although t h e  i n i t i a l  
s t a r t  of serv ice  may have been mutual ly agreed upon by t h e  
p a r t i e s  involved, t h e  buyer of wheel ing serv ices  may request 
t h a t  t h e  contractual  agrement  expl i c i t l y  s t a t e  t h e  response 
t ime by t h e  sel ler .  I n  Southern Cal i f o r n i a  Edlson's arrangement 
(Arrangement 221, the  spec i f  l ed  t ime requirements t o  request 
in l - t ia l  s t a r t  of serv ice  and s e l l e r  response were included by 
mutual agreement of the  p a r t i e s  involved t o  avoid ambiguity or  
misunderstanding. 

I n M i  ssi  ssl ppi  Power and L i g h t  Company's arrangements 
(Arrangements 10 and 111, t h e  I1prmptll response requirement was 
desired by t h e  buying u t i  I i t y .  The flprcmptll requirement has 
proven s a t l s f a c t o r y  t o  the  p a r t i e s  involved. I n  New York S ta te  
E l e c t r i c  and Gas Company's arrangement (Arrangement 48) , an 
flimmediateft response was requested because of the  emergency 
na ture  of t h e  arrangemenl---to prov 1 de nonf i r m  emergency serv i ce  
t o  Central Hudson. 

11.6.2.3 Evaluat ion 

The response time, as i n  t h e  case of n o t i f i c a t i o n  f o r  serv ice  
s t a r t ,  al lows the  wheellng u t i l i t y  t o  determine t h e  e f f e c t s  of  
t h e  t ransac t i on  on i t s  own system. I n  t h e  case o f  nonf i r m  
service, t he  u t i  I i t y  can determine i f  it has s u f f i c i e n t  capacity 
f o r  t he  transaction. I f  t he  response t ime i s  long, lt can a l so  
be used t o  l i m i t  wheeling access I f  a bene f i c ia l  purchase of 
power is on ly  known a s h o r t  t ime i n  advance. But, t h e  response 
requirement a lso  provides advantages t o  the  buying u t i l i t y  i n  
t h a t  t h e  buyer knows s p e c i f i c a l  l y  when t h e  request must be 
answered. The vagueness associated w i t h  "as soon as p r a c t i c a l "  
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i s  avoided. Therefore, as with notification for service start, 
efficiency can be either reduced or increased, depending on the 
use that is made of this notification. 

The response time, to be practlcal and feasible, should meet the 
needs of the parties involved. Therefore, when the specffied 
time Is %utual ly agreed upon," the goal of practicality and 
feasibility is presumed to be met. Al50, the revenue 
requirement, efficiency, and e q u l t y  goals are presmed met when 
the goal of practicality and feasibility is attained. 

11.6.3 Schedul 

i I .6.3.1 Descr 

Notice f o r  Transactions 

on 

Another notice requlrement concerns the scheduling of wheellng . 
transactions after the wheel ing uti 1 ity has agreed to provide 
service. Almost 80 percent of the wheel ing arrangements mention 
schedui Ing notlces. Central l y  dispatched arrangements and those 
which mention specific time periods for schedul ing notices 
account for almost al 1 of those which mention scheduling 
notices. The length of tlme i nvol ved varies f ran hour by hour 
to 5 years. Arrangement 48 of New York State Electric and Gas 
requires hourly notice of schedul ing while Arrangement 50 of 
Niagara Mohawk requires a 5-year forecast. The very short 
notices (hourly) and the very long notices (over 1 year) are for 
nonf irm and firm service, respective1 y. However, the 
intermediate time periods have no discernible pattern wIth 
respect to the type of arrangement. The 24-hour notlces include 
a nonf irm arrangement ( Arrangement 9 of the Florida Power 
Corporation) and a firm arrangement (Arrangement 3 of Consumer 
Power Company). 

Those arrangements which do not specify a certain time period 
usually use the sane language as i s  found in other 
notifications. Schedul ing should be done t'pranptlyft in 
Arrangements 17 and 18 of Cincinnati Gas and Electric and 
"orally or writtenfi in Arrangement 7 of Cleveland Electric 
I I I mi nati ng. 
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11.6.3.2 Rat ionale 

The amount o f  scheduling no t i ce  appears t o  be r e l a t e d  t o  t h e  
nature of the  wheeling services, as we1 I as t h e  incorpora t ion  o f  
standard prac t ices  w i t h i n  a given u t i l i t y  o r  system a t  the t ime 
t h e  arrangement was i n i t i a t e d .  The hour ly  no t i ce  requi red by 
New York S ta te  ElecPr ic  and Gas (Arrangement 48) i s  f o r  nonf l rm 
emergency serv ice  and, s ince t r u e  emergencies cannot be 
ant ic ipated,  hour ly  n o t i c e  i s  a l og i ca l  procedure f o r  t h i s  
service. On the  o ther  hand, I n  Niagara Mohawk's arrangement t o  
p r w  1 de f i r m  serv i ce (Arrangement 501, t h e  5-year forecast  i s 
considered essent ia l  t o  t h e  u t i  I i t y ' s  planning f o r  capaci ty 
needs. 

F l o r i d a  Power Corporat ion's arrangement f o r  nonfirm serv ice  
(Arrangement 9) s t i p u l a t e d  t h a t  24-hour no t ices  were required, 
because it seemed "p rac t i ca l "  a t  t h e  t ime o f  t he  i n i t i a l  
contract .  A t  the present time, according t o  a u t i l i t y  
spokesman, it i s  unl i ke l y  t h a t  t h i s  requirement i s  adhered t o  
because of  the economy energy brokerage system i n  the  s t a t e  t o  
t ransmi t  energy i n  t h e  most economical way. Scheduling i s  now 
on an hour-by-hour basls. 

Consuners Power- Company (Arrangement 3 )  requi  res 24-hour 
schedul ing no t ices  f o r  t ransact ions,  because t h i s  amount o f  f ime 
i s  consldered necessary t o  t h e  e f f i c i e n t  operat ion o f  wheel ing 
serv ices and, a t  the same time, t o  provide f o r  the  u t i l i t y ' s  own 
custaness, 

TVA (Arrangement 25)  has changed frcm weekly t o  monthly 
scheduling o f  wheeling services, e f f e c t i v e  October 1, 1983. A 
representa t ive  o f  TVA reporl-ed t h a t  t h i s  change was being 
i n i t i a t e d  t o  f a c i l i t a t e  be t te r  planning w i t h i n  the  TVA system. 

11.6.3.3 Evaluat ion 

Scheduling no t i ce  i s  an important p a r t  o f  a wheeling u t i l i t y ' s  
a b i l i t y  t o  determine the  e f f e c t s  of a given wheeling t ransac t ion  
on i t s  system. The usage o f  l i n e s  can vary d ramat ica l l y  f rom 
hour t o  h o w  and schedul ing  se ts  for-th the  usage by the  wheel ing  
t ransact ion.  Adequate schedul ing notice, f ran t h e  standpoint  of  
both the  buyer and sel ler ,  is essent ia l  t o  the goals o f  
e f f i c i ency  and p r a c t i c a l i t y .  The buyer must be able t o  depend 
upon wheel ing services w i t h i n  a def ined schedul ing rout ine.  The 



amount of tlme considered adequate varies from one utility 
system to another. The goals of efficlency and practicality, as 
we1 I as the indlrect goals of revenue requirements and equlty, 
are presumed to be met when this aspect of service has been 
mutual ly agreed upon. 

11.6.4 Notice for Interruption of Scheduled Service 

11.6.4.1 Descriptlon 

During the course of wheel ing power, 1 t sanetimes i s  necessary 
to interrupt servSce for various reasons. Most firm service 
arrangements permit only very narrow and specific reasons for 
interruptions as discussed in Section 11.2. Nonfirm service 
arrangements, on the other hand, have much more extensive and 
less strict reasons for interruptions. Often, interruptions can 
occur at the dlscretion of the wheeling uti! i t y .  Due to these 
fundanental differences i n  al lowable interruptions, it is 
Important to examine tbe notice required before interruptions 
occur for both firm and nonfirm service. 

Surprisingly, the distribution of notlce requlrements for 
Interruptions 1s very simi Jar between firm and nonfirm wheel ing 
arrangements. As with other notice types, a specific time 
period is not usually specified in the arrangements. For both 
firm and nonfirm service, the most cmmon requirement Is that 
Veasonablett notice be given. Arrangement 1 5  of Florida Power 
and Light requires that reasonable advanced notice be given for 
1 nterruptions of its f I rm wheel ing sew ice, wh i I e Arrangement 37 
of Montaup Electric requires reasonable notice for their nonf irm 
service. However, for nonfirm emergency service no notice 1s 
required by Montaup Electric. Most of the remalnder of the 
arrangements wh ich mention notice requirements use siml I ar 
language. The firm arrangements of APS (Arrangement 31) and PJM 
Power Pool (Arrangement 41 1 require nconsultation with others in 
the arrangement" and "coordination with others," respectively. 
The nonf I r m  arrangements, Arrangements 9 (F I or  I da Power 
Corporation), 1 1  (Mississippi Power and Light), and 25 ( T V A ) ,  
require l1as much as possible," Ifwhen possible," and **prompt 
not i f i ca t i on, I* res pect 1 v e I y . 
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Only th ree  arrangements g l ve  a s p e c i f i c  t ime per iod f o r  no t i ce  
o f  i n te r rup t i on .  Two o f  these arrangements, Arrangements 28 
(WAPA) and 4 (Consumers Power Company), s t a t e  t h a t  no n o t i c e  had 
t o  be given. I n te r rup t i ons  may occur w i t h  no warning. 
Arrangement 28 i s  f o r  f i r m  service, whi I e ArrangemenP 4 i s  f o r  
nonf i r m  service. 

I I .6.4.2 Rationale 

As discussed above, no general conclusions may be reached 
concerning the n o t i c e  f o r  l n t e r r u p t i o n  o f  scheduled f i r m  and 
nonf i rm service, respec t ive ly .  Each type of serv ice i s  
obviously subject  t o  emergency i n te r rup t i ons  for which no no t i ce  
i s  possible. Other forms of allowed l n t e r r u p t i o n  and no t l ce  f o r  
i n t e r r u p t i o n  depend upon the  mutual agreement and concesslons of 
t h e  p a r t i e s  involved. For example, t he  r a t i o n a l e  f o r  Montaup 
E l e c t r l c  Company's "reasonable not ice"  f o r  t h e  l n t e r r u p t i o n  of 
nonf l rm serv ice  (Arrangement 37) i s  t o  g i ve  the  buying u t i l i t y  
the  advantage o f  whatever ln format ion Montaup has so t h a t  t h e  
buying u t i  I i t y  can make plans accordingly. M iss iss ipp i  Power 
and L l g h t  (Arrangement 1 1 )  bases i t s  procedure t o  g l ve  
n o t i f i c a t i o n  f o r  i n t e r r u p t i o n  o f  serv lce "when possiblef t  upon a 
slmi l a r  ra t iona le .  Although F l o r i d a  Power Corporation 
(Arrangement 15) spec i f i es  t h a t  "as much as possible" 
n o t i f i c a t i o n  be given f o r  i n t e r r u p t i o n  o f  servlce, a u t i l i t y  
spokesman reported t h a t  it i s  now u n l i k e l y  t h a t  serv ice would 
have t o  be ln te r rup ted  except f o r  a rea l  emergency. This change 
i s  due t o  the  s h i f t  t o  an energy brokerage system w i t h i n  t h e  
s tate.  

The requlrement f o r  consu l ta t ion  w i th  others f o r  i n t e r r u p t i o n  o f  
serv ice  1s l i nked t o  the I ibera l  i n t e r r u p t i o n  r i g h t s  which are  
s ta ted  i n  A I  legheny Power System's arrangement t o  wheel power t o  
GPU (Arrangement 31). APS considered the  l i b e r a l  i n t e r r u p t i o n  
r l g h t s  necessary p ro tec t i on  i n  order  t o  meet the  serv ice 
requirements o f  i t s  regu la r  custcmers. As a concession t o  GPU, 
APS agreed t o  t h e  requirement f o r  consu l ta t ion  w i th  the  other  
pa r t fes  when i n t e r r u p t i n g  service.  I n  PJM's k r a n g m e n t  40, 
p a r t l c i p a n t s  must coordinate schedules f o r  planned outages o f  
t ransmisslon f a c i l  i t i e s  so as t o  mainta in  re1 i a b l e  and e f f i c i e n t  
operation. 
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The T V A  arrangement to wheel power to Big Rivers (Arrangement 
251 requl res "prompt not1 f lcation" for interruption 0: ;erv ice. 
In practice, T V A  has had to interrupt the transmission service 
only two or three times, and these were unanticipated emergency 
condltions for  which no notlce was possible. In WAPA's 
arrangement (Arrangement 28) to provide f l r m  service, no notlce 
for interruption of service Is required, because the service can 
be interrupted for emergency conditions only, under which no 
notice is posslble. 

The issue of Interruption rlghts i s  of inPerest i n  Nlagara 
Mchawkgs arrangement to wheel power purchased by GPU from 
Ontario Hydro (Arrangement 30) The arrangement ha% been 
cancel led by GPU, because GPU found the I iberal interruption 
rlghts of the flrm service to be unacceptable, according to a 
representatfve of Niagara 14ahawk. In the nearly 2-year period 
during which the arrangement was in effect, there were frequent 
interruptlons of service. These interruptions were caused by 
Niagara Mohawk's own system requl rementr and capacity 1 imits. 
GPU had depended on the wheeled power to replace the power 
previously suppl  led by the TMI nuclear p l a n t  and reliable 
del iveries were required. Consequently, GPU found another 
uti I I t y  to provide wheel ing services. 

I I .6.4.3 Evaluation 

interruptlon rights and the required notlf ication for 
interruptlon of service are fundamental dist?nctions between 
f i r m  and nonfirm wheel Ing services. The distinctions are not 
always clear-cut, however, as poi nted out i n other sections of 
this Appendix. The goals of revenue requirement, efficiency, 
equity, and practicality and feasiblllty are met to the extent 
that two conditions are satisfied: ( 1  1 the interruption rights 
and the required notlf lcation are stated clearly and concisely; 
and (2) rates reflect the degree of certainty or uncertainty for  
the provision of service and interruption of service. 

11.6.5 Notice for  Permanent Termination 
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I I .6.5.1 Descr ip t ion  

A t  sane t ime e i t h e r  o r  both p a r t i e s  may decide t o  end the  
serv ice  under the  t ransmission agreement. I n  order  t h a t  a 
smooth t r a n s i t i o n  may be made t o  o ther  sources o f  power f o r  t h e  
buying u t i  I i t y  and o ther  uses o f  the  t ransmission I ines by the  
s e l l l n g  u t i l i t y ,  a t ime in te rva l  1s smetlnaes spec l f i ed  f o r  a 
no t i ce  of  permanent te rmina t ion  of t he  wheal ing serv ice  p r i o r  t o  
the  actual te rmina t ion  o f  servlce.  Without such a notice o r  a 
cl ause s t a t i  ng t h a t  serv i ce  coul d on1 y be permanent1 y terminated 
f o r  spec i f  l c  reasons, serv ice  could t h e o r e t i c a l l y  be terminated 
a t  w i  I I l f  a b e t t e r  o f f e r  f o r  t he  serv ice appears. 

Almost a1 I o f  t h e  18 wheellng arrangements t h a t  mention 
permanent te rmina t ion  no t lces  have a s p e c i f i c  t ime per lod or 
date f o r  terminat ion.  An exception Is Arrangement 4 4  of t h e  New 
England Power Company which s ta tes  t h a t  t h e  arrangement can be 
terminated a t  a t ime mutual ly agreed upon. Three arrangements 
have s p e c i f i c  dates on which te rmlna t ion  w i l l  occur. These 
arrangements are Arrangements 29,  30, and 49 o f  Central Maine 
Power, Vermont E l e c t r i c  Power, and Connecticut L i g h t  and Power, 
respect ive1 y. 

The remainder of  t he  arrangements speci fy  a t ime per iod f o r  t he  
no t i ce  o f  te rmina t ion  ranging from 6 months t o  4 years. There 
does no t  appear t o  be any re1 at ionsh i p  between t h e  no t i ce  per iod 
and the  type of wheel ing  service, t h a t  is, f i r m  o r  nonf l r m .  The 
most common t lme per iod i s  6 months. Examples a re  Arrangements 
31 o f  APS and 48 of New York S ta te  E l e c t r l c  and Gas. The former 
arrangement i s  f I r m  wh 1 I e t h e  I a9-ber arrangement i s  nonf i rm. 
The o ther  wheel T ng arrangements, represent ing both f i r m  and 
nonf i r m  arrangements, r e q u i r e  n o t i f i c a t i o n  o f  1 year o r  longer. 
The New York and PJM power pools r e q u i r e  3-year not ices f o r  both 
f i r m  and nonf i r m  wheel i ng arrangements. 

11.6.5.2 Rat ionale 

In  Arrangement 44 o f  the  New England Power Company which 
involves t h e  wheellng o f  power t o  u t i l i t l e s  i n  the  New England 
area, t h e  s t i p u l a t i o n  t h a t  t h e  arrangement can be terminated a t  
a t ime mutual ly  agreed upon was considered t o  g i ve  adequate 
p ro tec t i on  t o  a l  1 pa r t1  es i nvol ved. Th i s  arrangement covers 
t ransmission requirements t h a t  are no t  covered by the  NEPOOL 
agreement, and terms and cond i t ions  were developed by consensus 
of the  pa r t i es  involved. 



The arrangement of Connecticut Light and Power (Arrangement 49) 
states a definite termination because of the specif ic short-term 
need to wheel entitlement power fran Vermont Yankee to New 
Bedford Gas and Electric. In Vermont Electric Power Company's 
arrangement (Arrangement 30) to wheel power purchased by Vermont 
Marble Company and others from PASWY and Hydro-Quebec, a 
speci f ic termination date was speci f led w Ith the expectation 
that a new arrangement would be negotiated at that time. The 
parties involved felt that a specified duration of the contract 
offered them better protection against unforeseen c i  rcumstances 
than would an open-ended arrangement. 

Each of the above described examples of arrangements requirlng 
6-months notice for termination was developed to meet the 
speclflc needs of the buying utility and required little, if 
any, capital investment on the part of the wheel Ing uti I ity to 
provide the service. Therefwe, a 6-months termination notice 
was considered adequate by the wheel Tng uti I ity. The power pool 
agreements, on the other hand, serve a number of interdependent 
needs of member utilities, and the commitments are considered 
relatively long-term. Therefore, 3-years was agreed upon for 
termination notlce. 

I I .6.5.3 Eva1 uation 

Formal termination notices protect both the buyer and set ler of 
wheel i ng serv i ces f ran sudden curtai I ment of serv 1 ce. Without 
such clauses it is possible that all four of the goals for 
regulation could be violated in sane way. If speclflc 
facillties are built for the wheel ing transaction and 
cancellatron Is not orderly, it Is possible that the wheellng 
uti1 i t y  may not recover its investment. This would violate both 
the revenue requirement and the fair cost apportionment goals. 
Uncertainty as to when termination may occur could prevent or 
del ay the capital i nvesttnents necessary to prav i de f i rm serv ice, 
in particular. Thus, the goals of efficiency and practical ity 
would not be met. 

The requirement of formal termination notice also protects the 
buyer of wheeling services and aids in the utility's planning to 
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provide e l e c t r i c i t y  t o  i t s  custcmers. Without such pro tec t ion  
t h e  goals o f  revenue requirement, e f f i c iency ,  equity, and 
p r a c t i c a l i l y  and f e a s i b i l i t y ,  from the  buyer 's standpoint, would 
no t  be met. 

I I .7 M i  scel laneous Reaui rements 

11.7.1 Type of Power 

I I .7.1 .1 Descr ip t ion  

Almost ha1 f o f  t he  arrangements place I im i ta t i ons  as t o  t h e  type 
of power which may be t rans fe r red  under a wheel ing arrangement. 
The type o f  power ranges frcm nonspeci f ic  ( f i r m  o r  nonf I r m  
power) t o  a s p e c i f i c  type of power (en t l t lement ) .  A few of t h e  
arrangrnents mention p a r t i c u l a r l y  t h a t  any type of  power can be 
wheeled. 

A I  I of t h e  arrangements spec i fy ing  t h a t  on ly  f i r m  or  nonf i r m  
power can be wheeled are  f I r m  o r  nonf i r m  wheel Ing arrangements, 
respect ive ly .  For example, Arrangement 47 o f  the  Bonnevil l e  
Power Author i ty  s ta tes  t h a t  on ly  nonf i rm power can be wheeled 
under t h i s  nonf i r m  wheel ing arrangement. A l te rna t i ve l y ,  on ly  
f i rm power can be wheeled under the  f i r m  wheeling arrangement o f  
Central Vermont Power (Arrangement 35). 

Only about 15 percent o f  the  t o t a l  number o f  arrangements 
spec i fy  t h a t  on ly  one p a r t i c u l a r  type of power can be wheeled. 
Central Maine Power's Arrangement 29 allows on ly  u n i t  power from 
a p a r t i c u l a r  generat ing u n i t  t o  be wheeled under t h e  
arrangement. A number of  arrangements, such as Arrangement 1, 
a l low only  en t i t lement  power t o  be wheeled. 

I I .7.1 .2 Rat ional  e 

L im i ta t i ons  as t o  type o f  power ( f i r m  or  nonfirm, u n i t  o r  
en t i t lement )  whlch may be t rans fe r red  under a wheel ing  
arrangement r e l a t e  t o  whether a genera! o r  a spec i f i c  need was 
addressed a t  the  t ime the  terms and cond i t ions  of  t he  agreement 
were negotiated. The wheeling u t i l i t y  may wish t o  l i m i t  t he  
arrangement t o  a s p e c l f l c  type o f  power t o  avoid l a t e r  
problems. The wheel ing ut1 I i t y  can thereby attempt t o  p ro tec t  
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I t s e l f  f rom claims t h a t  it has f a i l e d  t o  provide t h e  requested 
services when capaci ty l i m i t s  are reached. 

Also, r a t e s  may d i f f e r  f o r  t h e  wheel ing of var lous types of 
power. For example, Arrangement 47 o f  Bonnevi I Ie Power 
Author i ty  s t a t e s  t h a t  on ly  nonf i rm power can be wheeled under 
the  nonf 1 r m  wheel i ng arrangement, because f i r m  serv i c e  1 s 
covered under a separate arrangement and r a t e  schedu I e. 
Bonnevi I le would not  permit  t h e  wheel ing o f  f i r m  power under t h e  
lower-priced nonf i rm arrangement. Central Vermont (Arrangement 
37)  s p e c i f l e s  t h a t  on ly  f i r m  power can be wheeled because 
nonf i rm serv ice requi res d i f f e r e n t  handling and piannlng. 

Arizona Pub l ic  Service (Arrangement 1 )  provides f o r  de l ivery  o f  
en t i t lement  power only, because t h a t  i s  t h e  desfre of  Ufah Power 
and Light,  the  buying u t i l i t y .  Utah Power and L i g h t  wished t o  
have terms and cond i t ions  t h a t  assure de l i very  of ent i t lement  
power, whereas the  u t i  I i -by was w i I I F ng t o  accept a1 t e r n a t l  ve 
terms and condi t ions f o r  the  t ransmission o f  o ther  power needs. 

I I .7.1 .3 Evat uat ion 

R e s t r i c t i o n s  on t h e  type o f  power thai. i s  wheeled may l l m i t  t h e  
type of power a buying u t i l i t y  can purchase, thus i n t e r f e r i n g  
w i th  e f f i c i e n c y .  Approprrate p r i c i n g  p o l i c i e s  can be used t o  
solve the  goals o f  meeting revenue requirements and f a i r  cost  
apportionment. For example, i f  the  u t i l i t y  sel l i n g  f i r m  
wheeling services i s  concerned t h a t  i f  nonf i rm power i s  
t ransported n o t  enough power w i l l  be t ransported t o  meet i t s  
revenue requirements, a take or pay p r l c l n g  methodology may be 
used. Frcm t h e  standpoint  o f  p r a c t i c a l  I t y  and feas ib l  I i t y ,  t h e  
goal Is met i n  arrangements which speci fy  t h e  type o f  power t h a t  
i s  covered. 

I I .7.2 Spec1 al Terms and Condit ions 

I I .7.2.1 Descr f p t f  on 

On1 y about one-th 1 r d  of t h e  arrangements surveyed have speci a i  
terms or condi t ions.  nese vary over t h e  e n t i r e  scope o f  terms 
and cond i t ions  dlscussed so f a r  i n  t h i s  Appendix. A large 
number o f  t h e  special  terms and conditions, though, deal w l th  



reimbursement o f  costs  under specia l  condi t ions.  Three 
arrangements (Arrangement 5 o f  O t te r  T a i l  Power Company and 
Arrangements 8 and 9 o f  t he  F l o r i d a  Power Corporat ion) spec i fy  
t h a t  t h e  u t i 1  i t y  buying wheel ing serv ices must pay f o r  sane p a r t  
of t he  f a c i l i t i e s  used i f  the  arrangement i s  cancelled. 
Arrangements 1 and 2 o f  Arizona Pub1 fc  Service requt re  t h a t  APS 
be reimbursed f o r  any regu la to ry  fees charged due t o  t h e  
arrangement. I f  new taxes are  added which a f f e c t  t h e  cos t  
incurred as a r e s u l t  o f  p rov ld ing  wheeling services, 
Arrangements 17 and 18 o f  C inc innat i  Gas and E l e c t r l c  r e q u i r e  
the buying u t i 1  i t y  t o  pay t h e  added cost.  Four arrangements 
ad jus t  t h e  ra tes  charged w i t h  changes i n  t h e  amount of power 
del ivered. For example, i f  F l o r i d a  Power and L i g h t  (Arrangement 
15) i s  unable t o  d e l i v e r  sane or  a l  I o f  t h e  power t o  t h e  u t i l i t y  
buying wheeling services, t h e  ra tes  are reduced. 

The res? of t h e  arrangements whIch have special  terms o r  
condi t ions are genera l ly  unre la ted and s p e c i f i c  t o  the  u t i l i t i e s  
involved. Arrangements 13 and 14 o f  I n t e r s t a t e  Power Company 
requ i re  the  purchaser o f  the  wheel ing service, the  C i ty  o f  
Windcm, t o  make t h e i r  combustion tu rb ines  ava i l ab le  f o r  use by 
I n t e r s t a t e  dur ing peak periods. Missouri U t i l i t i e s  (Arrangement 
19) requ i res  a u t i l i t y  which buys wheeling serv ices t o  i ns ta l  I 
i n t e r r u p t i o n  devices. Arrangement 35 spec l f  i es  t h a t  load I i m i t s  
can be placed by Central Vermont, t h e  wheeling u t i l i t y ,  a t  
c e r t a i n  po in ts  along the  I ines. F ina l  ly, two arrangements 
(Arrangements 29  and 49 o f  Central Maine Power and t h e  
Connecticut b i g h t  and Power Company, respec t ive !  y )  s t a t e  t h a t  
b ind ing a r b i t r a t i o n  w i t  I solve a l  I disputes, 

I I .7.2.2 Rat ionale 

The prov is ions  covering reimbursement o f  cos ts  t o  t h e  wheel ing 
u t i l i t y  are intended, general ly,  t o  minlmize the u t i l i t y ' s  
r i s k .  For example, a spokesman o f  F l o r i d a  Power Corporation 
explained t h a t  although no add i t iona l  f a c i l  i t i e s  were 
a n t i  c i  pated t o  prov !de serv i ce  under i t s  t a r i  f f arrangements, 
the  s t l p u l a t i o n  was added t h a t  the  buyer pay f o r  sane p a r t  of 
any add i t iona l  f ac i  I i t i e s  i f  the  arrangement were cancel led. 
The spokesman does not  know of a case where t h i s  requirement has 
been i mp I emented, however. 



The requirement by I n t e r s t a t e  Power Company t o  the  C i ty  of 
Windom, t h e  buyer o f  wheel ing services, t o  make ccmbustion 
tu rb ines  ava i lab le  for use by I n t e r s t a t e  dur lng peak per iods 
(Arrangement 13) was p a r t  o f  a negot iated cont rac t  which 
prov i des mutua I benef i t t o  t h e  p a r t  i 8s i nvol ved. I n t e r s t a t e  
Power Company pays t h e  C i t y  f o r  t h e  power i n  t h e  same manner as 
buying frm t h e  power pool. 

Technical requl rements account f o r  t h e  special - condi t ions l n  
sane arrangements. Central Vermont i n  Arrangement 35 reserved 
t h e  r i g h t  t o  establ ish an e l e c t r i c  load I i m l t  not t o  exceed 500 
kW a t  any s i n g l e  phase p o i n t  of del ivery,  r e f l e c t i n g  t h e  
engineering l i m i t  t h a t  t h e  system can handle before t h e  power 
can be converted t o  three-phase. 

F ina l  l y ,  t h e  s t i p u l a t i o n  t h a t  b ind ing a r b i t r a t i o n  w l l  I s e t t l e  
a l l  d isputes would appear t o  cover any unforeseen problems t h a t  
are n o t  already covered by a special term o r  condi t ion.  
Connecticut L i g h t  and Power (Arrangement 4 9 )  added t h i s  
s t l p u l  at ion, because " the p a r t i e s  involved would p r e f e r  
a r b i t r a t i o n  t o  going t o  court." 

I 1.7.2.3 Eva1 uat ion  

The special  terms and condi t ions which e x i s t  i n  t h e  surveyed 
arrangements are a l l  f a l r l y  minor po ln ts  and t h u s  would not  tend 
t o  I n t e r f e r e  w i th  t h e  goals of regulat ion.  

I I .7.3 Adjustment for Losses 

11.7.3.1 Descr lp t ion  

Almost h a l f  of t h e  arrangements surveyed mention losses o f  power 
dur ing transmission. The la rge rna jor i iy  o f  those which mention 
losses s t a t e  t h e  method used t o  c a l c u l a t e  losses o r  s t a t e  a 
p a r t i c u l a r  percent of t h e  power received by t h e  wheel ing u t i  I i t y  
t h a t  would be considered losses. NEPOOL (Arrangements 33 and 
34) ca lcu la tes  losses from studies t h a t  are performed 
per fod lca l  ly .  Connecticut L i g h t  and Power (Arrangement 491 
estlmates t h e  losses involved i n  a wheel ing t ransact lon.  
F l o r i d a  Power and L i g h t  uses h i s t o r i c a l  average system losses i n  
cat cu I a t i  ng 1 osses. 
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The remainder of  t h e  arrangements which mention losses use f i x e d  
percentages f o r  losses. The f i x e d  percentages range fran th ree  
percent i n  Arrangement 25 o f  t he  Tennessee Val ley Author l ty  t o  
seven percent i n  Arrangement 28 of  WAPA. One arrangement 
(Arrangement 22 of t he  Southern Cal i f o r n l  a Edison Company) 
ca lcu la tes  losses as .023 percent o f  k i l o w a t t  miles. 

11.7.3.2 Rat ionale 

The losses spec i f ied  i n  these arrangements were based on 
pe r lod i c  s tud ies  and est imates o f  system-wide average losses, 
subject  t o  approval by the  p a r t i e s  involved. One u t i  I iPy 
spokesman s ta ted  t h a t  t he  est imates o f  losses must appear 
"reasonabl et' t o  t h e  p a r t i e s  invol  ved. The method o f  cat cui  a t l o n  
and the  estimated value are both negot iated and s e t t l e d  by 
mutua I agreement. 

I I .7.3.3 Eva1 uatfon 

Without de ta i l ed  load f low stud ies t h e  losses s ta ted  i n  t h e  
wheeling arrangements a re  a r b l t r a r y .  As explained l n  Chapter 2, 
losses may have no d i r e c t  re la t i onsh ip  w i t h  the  most d i r e c t  
I i nes involved I n  the  wheel lng arrangement. Therefore, t he  
goal s o f  revenue requi rement, e f f  i c i  en t  use, and f a1 r cos t  
apportionment may o r  may not  be s a t l s f i e d .  However, the  goal o f  
p rac t i ca l  i t y  and feas ib i  i i t y  i s  c e r t a l n l y  s a t i s f i e d  when a 
s ing le  percentage i s  used f o r  losses. 

i I .7.4 Reactive Power Factors 

I I .7.4.1 Descr ip t ion 

React ive power i s  power which i s  re turned over t h e  t ransmission 
l i n e s  from the  u t i l i t y  buying power t o  the  wheeling u t i l i t y .  
Such power provides no useful work and i s  dangerous t o  t h e  
s tab i  I i t y  o f  t h e  wheel lng system. Therefore, most u t ?  I l t l e s  
assume t h a t  t he  u t i l i t y  buying power wil I maintaln a reac t i ve  
power facl-or as c lose t o  un i t y  as possible, However, 40 percent 
o f  t he  arrangements speci f i c a l  l y  mentlon that. t h e  power f a c t o r  
must be maintained c lose t o  u n i t y  or a penal ty fee w i l  I be 
charged f o r  given dev iat ions fran un i ty .  



Four arrangements speci fy  t h a t  t h e  wheeling u t i 1  l t y  i s  no t  
ob l iga ted  t o  continue serv ice  i f  t h e  power f a c t o r  f a t l s  below 85 
percent. This s t i p u l a t i o n  i s  contained i n  Arrangements 45, 46, 
and 47 of t h e  Bonnevi I l e  Power Author i ty  and Arrangement 50 o f  
t h e  Power Author i ty  o f  t h e  Sta te  of New York. Arrangement 19 o f  
Missour l  U t i  I i t i e s  s t a t e s  t h a t  a power f a c t o r  o f  95 percent m u s t  
be maintained. Cleveland E l e c t r i c  I l l u m i n a t i n g  i n  Arrangement 
7, along w i th  e i g h t  o ther  arrangements, requfres t h e  u t i l i t y  
buying power t o  maintain a f a c t o r  near un i ty .  Cinc innat i  Gas 
and E l e c t r i c  (Arrangements 17 and 18) and Alabana Power 
(Arrangements 20 and 21) r e q u i r e  t h a t  no undue burden be placed 
on them due t o  r e a c t i v e  power but do not  spec i fy  what 
c o n s t i t u t e s  an "undue burden.!' 

Only four arrangements have charges f o r  r e a c t i v e  power. 
Arrangements 5 and 6 o f  Ot te r  T a i l  Power Company charge $0.15 
per kVAr f o r  r e a c t i v e  power over 0.33 kW. F l o r i d a  Power 
Corporatlon I n  Arrangements 8 and 9 charges $0.063 per kvar f o r  
power fac to rs  less than 97 percent. 

I I .7.4.2 Rational e 

Representatives of t h e  surveyed utilities agreed t h a t  a power 
fac to r  near u n i f y  should be maintained and t h a t  requlrements 
concerning power fac to rs  were included i n  t h e  arrangements as 
pro tec t ion  f o r  t h e  wheeling u t i l i t y .  The p o i n t  a t  which 
r e a c t i v e  power becomes an "undue burdent1 and t h e  r a t i o n a l e  f o r  
s p e c i f i c  p o i n t s  were no t  f u l  l y  explained. 

The representat ive frm Alabama Power Company s tated t h a t  t h e  
u t i l i t y  d i d  no t  fee l  I t  necessary t o  speci fy  what cons t i tu tes  an 
"undue burden" i n  i t s  wheel ing arrangements. The u t i  I ity would 
expect t h a t  a power f a c t o r  near u n i t y  be maintained but  would 
consider t h e  t rend more important than a drop I n  t h e  power 
fac to r  i n  a s fng le day. 

The charge f o r  a power f a c t o r  bel ow 97 percent i s  spec1 f i ed f o r  
F l o r i d a  Power Corporation's p ro tec t ion  I n  i t s  wheel ing  
arrangements. However, according t o  a u t i  I l t y  spokesman, it i s  
u n l i k e l y  t h a t  t h i s  charge has ever been imposed. As a p r a c t i c a l  
matter, according t o  t h i s  representat ive,  t h e  power f a c t o r  would 
be very d i f f i c u l t  to measure I n  an interconnected system. 
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I I .7.4.3 Eva1 uat lon 

Reactive power can cause ser ious problems and costs  f o r  a 
wheel ing u t i 1  i t y .  Except f o r  very smal I t ransact ions,  r e a c t i v e  
power may threaten t h e  s tab i  I i t y  o f  a large p a r t  o f  t h e  system. 
Therefore, the  cos? may be t o o  high t o  have a charge. The four 
regul atory goals o f  revenue requl  rement, e f f  icS ency, equi ly, and 
p r a c t i c a l  I t y  and feasi  b i  I i t y  can best be met i n arrangements 
t h a t  spec i fy  an unambiguous power f a c t o r  a t  which problems may 
occur and s t a t e  the  ac t lon  t h a t  w i l  I be taken (penal ty o r  
i n t e r r u p t i o n  of serv ice)  when t h e  power f a c t o r  drops below t h e  
s p e c i f i e d  power factor .  
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Appendix 1 1 1  
Dfsputed Issues i n  SeJected FERC Cases Involving Wheeifng 

In general, the descriptive materfal in other sections of this 
report has made no attempt to dlstingulsh between wheeling terms 
and conditions about which there was agreement among the 
re1 evant parties and those which were disputed, I itigated before 
the Commission, and declded by the Cammission. The purpose of 
this Appendix i s  to focus only on those wheeling terms and 
conditions in selected cases involving wheeling Issues that have 
been litigated before the Commission and where elther the 
Commission has issued a final decision or there is an initial 
decision of an administrative law judge (ALJ) pending before the 
Comm i 5 s I on . 
The following dlsputed cases were selected for review: 

1 .  

2. 

3 .  

4. 

5 .  

6 .  

7. 

Cleveland Electrlc I 1  lwnlnating Company, Opinion 84, 
Docket No. ER75-194; 

Otter Tai I Power Ccmpany, Opinion 93, Docket Nos. E-8152 
and ER77-5; 

Kentucky Ut1 I ities Company, Opinions 116 and 116-A, Docket 
NO. EW8-417; 

Southeastern Power Administratlon vs. Kentucky UPilitIes 
Company, Docket No. EL80-7; 

Florida Power and Light Company, Opinion 152, Docket Nos. 
ER77-175 and ER78-19 & d.; 

Pacific Gas and Electric Company, Opinion 143, Docket No. 
ER76-532; and 

Limits for  Percentage Adders in Electric Rates for 
Transmission Services, Order 84, Docket No. RM79-29. 
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For each case, the important wheeling issues are identified. 
Then for each issue ln each case, the positions of the various 
partles in the case are sumarized, and the CommissIonfs final 
decfsion or ALJ recommendation is discussed. Only the wheeling 
related issues in these cases are discussed. Sane of the cases 
involved a number of other issues which either were total ly 
unrelated to wheellng or were not unique to the issue of 
wheel Ing (e.g., rate of return). Moreover, wheel Ing lssues that 
were settled prior to the Commissionfs decision were not 
dlscussed. 

I 11.1 Clevelw nd Electric I I lumi nat i ng Companv 
Docket h ER78-194 

The C l t y  of Cleveland, Ohio (city), petitioned to intervene when 
Cleveland ElecPric IIluminating Cmpany (El )  filed a 
Transrnfssion Service Tariff which would a1 low rural electric 
cooperatives and municipal systems located within the Central 
Area Power Coordination Group (CAPO) terrltorles to wheel power 
purchased from other entities through El. Cleveland has a 
municipal electric uti1 ity which i s  a wholesale customer of CEI 
and a prospective reciplent of the wheeling service. The tariff 
went into effect on February 28, 1978 subject to refund. 

The tariff was filed by El as a consequence of certain 
conditions included in the operating I icenses issued by the 
Nuclear Regulatory Commission (NRCI for nuclear power plants. 
The NRC Board defermined that certain aspects of appllcatlons 
made by CAPCQ members would be inconslstent with the antitrust 
laws. Specifically, CEI had refused to wheel to the 
municipal i ty of CI eve1 and wh ich was isolated from sources other 
than CEI and was able to obtain only emergency power from C E I .  
As a result, El was ordered by NRC to implement I icensing 
conditions which concerned engaging in wheel ing for other 
entities (electric generation and/or distribution systems, 
munfcipalities and cooperatives) in the CAPO territories. 

The FERC hearing was lnitiated to rule on the "justness and 
reasonableness" of the tarfff provisions filed by CEl .  In 
addition to El and the city of Cleveland, FERC staff presented 
evidence in the case. The initial decision was issued on April 
27, 1979. The Cmmissionfs opinion (Opinion 84) was issued a 
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year later on May 5, 1980. The issues whlch focus specifically 
on the wheeling provisions are discussed below. Other issues 
(for exampie, bi I I lng and rate of return) were examined in the 
decision but are not discussed here. 

I 1  1.1.1 Service Restriction 

I I1.1.1.1 Disputed Issue 

Should the tariff provisions be restricted to municipal systems 
and rural electric cooperatlves (RECs) as proposed by El or  
should CEI lis+ other entities (such as cogenerators and 
irrigation districts) as being eligible for service? 

I 11.1.1.2 Positions of the Parties 

The Commission staff and the city both argued that transmission 
service should be made available to a larger group of 
el ectr i city producers and purchasers, They polnted out that 
E l ' s  suggested service restrictions violated the NRC license 
condltion requirement. Staff argued that not including 
cogenerators, state or federal agencies, and water or irrigation 
districts within the tariff provisions violated the intent of 
the Pub1 ic Uti1 ity Regulatory Pol icy Act (PURPA). The city 
suggested that the servlce restrlctlons would result in unlawful 
discrimination and thereby violated the Federal Power Act. 

In defense, El pointed out that municipals and RECs were the 
only electricity generators/distributors in the service area and 
were thus the only ones who woul d need wheel lng services. CEI 
indicated a wl I I lngness to negotiate a wheel ing arrangement with 
other entities once they came forward. However, slnce it is 
possible that a different rate design would be required for 
these other entities, El did not want to include them in the 
tariff provisions under review. 

I 11.1.1.3 Commission Decision 

In the initial decision, the judge argued that FERC had no 
authority to order a utility to wheel power unless there was a 
specific refusal to wheel, which would constitute a violation of 
PURPA. El was within its rights to restrict the tariff 
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provisions to municipalities and RECs. However, if El were to 
refuse to wheel power for another entlty, such as a cogenerator, 
thaP petitioner could request interventlon from FERC. The 
Commission agreed, stating that "[iln the absence of a concrete 
situatfon, we are not inclined now to require the tariff to 
provide POI- the extension of service to other Pypes of 
ent i ti es . Is 

I 11.1.2 Avai labi I lty of Service 

I I 1.1.2.1 Disputed Issues 

The tariff provisions authorized C E I  to exercise a considerable 
degree of discretion in terms of how servlce would be made 
avallable. These provisions fell under three general headlngs: 

1. Form of noPlce. CEI did not establish a requirement to 
notlfy poten"ra1 custuners why they were being denied 
sew ice. 

2. Sole dlscretlon. CEI asserted that it would be the sole 
judge as to whether or not transmission services were 
avai lable. 

3 .  Curtailment. CEI did not specify how potential 
transmission capacity shortages would be a1 located. 

The question was whether or not CEI could reserve this degree of 
discretion over servl ce avai I abi I 1  ty. 

I 11.1.2.2 Positions of the Parties 

The city argued that the language of the tariff set the stage 
for potential unnecessary refusals to wheel by CEI. Slnce 
servlce could be terminated at the %ole discretiont1 of El, 
there was no standard on which to base an evaluation of the 
reasonableness of the curtallment. The staff pointed out that 
the provlsions could be dlscriminatary in practice slnce C E I  
could cut service to its wheeling custcmers firs+ in periods of 
capaclty shortfal Is in order to continue service to wholesale 
and retail custcmers. The staff suggesl-ed that a prorating of 
shortages across a1 I customers might be a viable sol ution to the 
issue. 
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CEI responded to the criticisms of the provisions by pointing 
out that there was general agreement over the basic need for El 
to be the one to determfne the availabiiity of service. CEI 
expressed Its wi I I ingness to change the tariff prov isions to 
require a JustlficatIon of a denial of service. 

I 11.1 2 . 3  Commission Decision 

The administrative law judge ruled that CEI should be required 
to give oral notification of the reasons why transmission 
service was to be denied, followed within three days with 
written confirmation. The judge agreed wfth the city that the 
use of the phrases "sole d?scretion," "sole Judge," and "so le  
judgement" ai lowed for the posslbi I Ity of arbiPrary 
curtallment. He ruled that those phrases be deleted f r m  the 
tar iff. 

The Commission afflrmed the ALJ's decision but went a step 
further, requi r I ng that the tar1 f f speci fy the procedure CE I 
would fol low if cuttai lment became necessary. As an interim 
curtailment provision, the Commission ruled that CEI should 
adopt the language of the N K I s  I icense condition No. 3, which 
provided in part that "[iln the event [El] must reduce wheel ing 
services to other entities due to lack of capacity, such 
reduction shal l  not be effected until reductlons of at least 5 
percent have been made in transmission capacity al locations to 
other [members of the Central Area Power Coordinating Group] and 
thereafter shal I be made In proportl on to reductions I mposed 
upon [the other members)." 

I I I .1 .3 PI anni ng Future Transmission Capacity Needs of 
Wheel Ing Custaners 

I 11.1.3.1 Disputed Issue 

Should CEI be required to include the anticipated future 
wheelfng requlrements of Its wheelfng custaners in Its plans for 
new transmission capacity? 
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I I I .1 .3.2 Pos i t ions  o f  t h e  Par t i es  

S t a f f  and t h e  c i t y  took t h e  p o s i t i o n  t h a t  unless CEI were 
requ i red  t o  enlarge i t s  transmission system i n  order t o  
accommodate a po ten t ia l  growlng number o f  wheel ing custcmers, 
t he re  would be noncmpl lance w l t h  t h e  NRC II icense condi t ion.  I n  
addl t ion,  t h e  s t a f f  argued t h a t  wheeling custaners would be 
faced w i th  a h igh  degree of uncer ta ln ty  over whether o r  n o t  
wheeling services would be made ava i l ab le  t o  them i n  t h e  
future.  

CEI made a d i s t i n c t i o n  between agreements deal ing w i t h  cu r ren t  
capaci ty and those 1 nvolv Ing f u t u r e  construct ion.  E I argued 
t h a t  s ince projected capaci ty changes do no t  a f f e c t  t h e  
f inanc fng  of cu r ren t  service, t h e  proposed t a r i f f  need n o t  
requ i re  t h a t  capaci ty plannlng include forecasted increases i n  

wheel I ng serv i ces. t h e  demand f o r  

I I I. 1.3.3 Comm 

In  a reversal  

s s i  on Deci s I on 

of t h e  i n i t i a l  decision, t h e  Commission agreed 
w i th  the  s t a f f  I s  p o s i t i o n  t h a t  wheel i ng customers' I oad growth 
must be included i n  capaci ty planning i n  order t o  provide a 
ltreasonable degree of c e r t a i n t y "  t h a t  transmission serv ices  
would be avai lable.  The Commlsslon recognized t h a t  such a 
r e s p o n s i b i l i t y  f o r  CEI had t o  be met w i t h  commitments by 
wheel Ing customers t o  e i t h e r  use t h e  transmlssion f a c i  I i t l e s  or 
t o  compensate CEI f a r  t h e i r  construct ion.  The Commission 
suggested tha-b t h e  p a r t i e s  involved cauld draw up an agreement 
regarding the  f u t u r e  use of the  planned transmlssion f a c i  I i t i e s ,  
subject  t o  t h e  approval o f  t he  Commission. 

I I I .1 .4 Minimum Reservation Period 

I 11.1 .4.1 Disputed Issue 

The controversy i n  t h i s  t a r i f f  p rov i s ion  involved t h e  
requirement t h a t  p o t e n t l a l  wheeling customers make a w r i t t e n  
request t o  CEI f o r  transmission services fo r  a per iod no t  l ess  
than 12 months. 
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I I I .1 .4.2 Posi t ions of t h e  Par t ies  

The ci ty  argued against  both the  wr i t ten-request requirement and 
the  prov is ion  f o r  o n l y  long-term service. The c i t y  pointed ou t  
t h a t  wheeling custaners might be able t o  ob ta in  lower-cost, 
short-term power on r e l a t i v e l y  shor t  no t lce  bu t  t h a t  t h e  t a r l f f  
p rov is ions  could prevent such transacd-ions. It was, therefore,  
the c i t y ' s  p o s i t i o n  t h a t  t h e  prov is ion  was Unreasonable. 

The s t a f f  based i t s  ob jec t ion  t o  E l ' s  p rov is ion  on t h e  lack o f  
evldence t o  support t h e  r e s t r i c t i o n  t o  long-term service. Since 
CE I a l  ready prov lded short-term power t o  t h e  Ohio Power Company, 
there  was a presumption t h a t  such serv ice could be o f fe red  t o  
others. 

CEI defended i t s  p o s i t i o n  by p o i n t i n g  ou t  t h a t  short-term 
wheeling services could s t l l  I be requested, on ly  such serv ice  
would be covered by a d i f f e r e n t  t a r i f f  agreement. CEI 
ant ic ipa ted  t h a t  on ly  long-term serv ice would be demanded since 
t h e  most 1 i k e l y  suppl ier ,  t h e  Power Author i ty  o f  t h e  Sta te  o f  
New York, had a minimum 12-month ccmmitment. It was argued t h a t  
planning, schedul ing, and r a t e s  would be d r a s t i c a l  l y  d i f f e r e n t  
f o r  short-term as opposed t o  long-term service. Therefore, lt 
was asserted t h a t  separate prov is ions would be required. 

1 I I .1 .4 .3  Commission Decision 

The admin ls t ra t l ve  law judge re jec ted  CElfs arguments. Since 
El already provided short-term service, t h e  I i m i t a t i o n s  
establ ished i n  t h e  prov is ion  were found t o  be unreasonable. The 
Commission aff irmed t h e  AlJ's ru t  ing t h a t  t h e  reservat ion per iod 
for  t ransmission serv ice be reduced t o  one week (o r  longer) .  
There was no evidence presented t o  support E l ' s  content ion t h a t  
short-term serv i ce  wou I d req u i r e  d i f f erent  terms f o r  serv i c e  or 
higher rates. As i n  the  case o f  long-term servlce, El would 
r e t a i n  t h e  r i g h t  t o  re fuse short-term serv ice when capacity was 
unavai I ab1 e. 

1 11.1.5 Transfer o f  T i t l e  t o  t h e  Power Wheeled 
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I I I . 1  .5.1 Disputed Issue 

The f l l e d  t a r i f f  included t h e  p rov i s lon  t h a t  ll[f]or the  purpose 
o f  dispatching, El sha l l  take  and r e t a i n  t i t l e  t o  the  power and 
energy del lvered t o  it f o r  t ransmission u n t l l  it Is del ivered t o  
customer. 

I 11.1.5.2 Posi t i o n s  o f  t h e  Par t i es  

El argued t h a t  it requi red t i t l e  f o r  two reasons. F r s t ,  
energy received from another u t i l i t y  could no t  be d i s t i n g u  shed 
from E l ' s  own generated power once It became commingled o the  
I ine. I t  i s  no t  poss ib le  t o  del i v e r  a s p e c f f l c  u n i t  o f  power, 
on ly  a s p e c i f l c  quant i ty .  Second, El argued t h a t  it requ i red  
t i t l e  i n  order  t o  b e t t e r  con t ro l  and dispatch t h e  loads on I t s  
system. 

The c i t y  countered w i t h  the  argument t h a t  CEI  d i d  no t  need t i t l e  
i n  order t o  maintaln cont ro l  o f  i t s  system loads and t h a t  t he re  
would be llmlnimal p rac t i ca l  e f f e c t "  on d ispatch lng pract ices.  
However, t he  prov is ion  could cause hardship on the  c l t y  i n  two 
ways. F l  rs f ,  t h e  loss o f  t i t l e  t o  t h e  power, even temporari ly, 
could a f f e c t  the  cl-ty's t r u s t  indentures, Secondly, s ince t h e  
c l l y ,  n o t  CEI, was a p r i o r i t y  purchaser o f  PASNY-generated 
power, the t rans fe r  o f  t l t l e  could v i o l a t e  the  preference 
arrangement. The s t a f f  agreed w l t h  t h e  c l t y  t h a t  t he re  dTd no t  
appear t o  be any lleconomic purpose" t o  the  t r a n s f e r  o f  t i t l e  
prov is ion.  

I 11.1.5.3 Commission Decfsion 

The Ccinmission a f f i rmed t h e  i n i t l a l  dec is ion t o  de le te  t h i s  
p rov is lon  on t rans fe r  o f  t l t l e .  By ob ta in ing  t i t l e ,  El would 
I n  e f f e c t  become the  suppl l e r  o f  t h e  power ra the r  than t h e  
wheel Ing agent. Since e l e c t r i c i t y  i s  a fung ib le  product, t he re  
i s  no need t o  be able t o  i d e n t i f y  s p e c i f i c  u n i t s  o f  energy from 
the  supp l i e r  and d e l i v e r  it t o  the  customer. Transmi t t ing a 
quan t l t y  equal t o  t h e  amount de l lvered ( l e s s  l i n e  losses) i s  
standard pract lce.  The c l t y  d i d  no t  subs tan t ia te  I t s  c la ims 
regard1 ng preference power and t r u s t  indentures. However, s i  nce 
CEI could n o t  support i t s  t a r l f f  p rov is lon  as being reasonable, 
t h e  t r a n s f e r  o f  t i t l e  p rov i s ion  was no t  upheld. 
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I I I .1 .6 Method f o r  A I  loca t ing  System Control and Load 
D I  spatch Tng Costs 

I I t .1 .6.1 Disputed Issue 

In  its c a l c u l a t i o n  o f  t h e  cost  of service, CEI est imated t h a t  
t h e  t ransmission func t ion  should include d i s t r i b u t i o n  load 
dispatching expenses ($613) and power supply system contro l  and 
load dlspatchfng expenses ($428,374). 

I I t.l.6.2 Pos i t ions  o f  t h e  P a r t i e s  

The c i t y  argued t h a t  these expenses should no t  be a1 located t o  
transmission, bu t  instead were more appropr ia te ly  al located t o  
t h e  d l s t r i b u t i o n  and production functions. I t  was pointed o u t  
t h a t  ! X I ' S  proposed a l l o c a t i o n  was i n  varfance w i th  t h e  
prov is ions set  out by t h e  Uniform System o f  Accounts, 18 C . F . R .  
P a r t  101. CEI argued t h a t  load dispatching a c t i v i t l e s  provided 
benef i t s  t o  al I those using t h e  bulk  transmission service. 

I 11.1.6.3 Commission Decision 

The admin is t ra t i ve  law judge found t h a t  CEI had been 
inconsis tent  i n  the  treatment of i t s  accounts. The Uniform 
System o f  Accounts g ives u t i l i t i e s  a choice; it i s  possib le  to:  
( 1 )  carry  load dispatching and system contro l  expenses I n  a 
product ion account (Account 5 5 6 )  o r  (2) spread t h e  expenses t o  
t h e  accounts deal lng w i th  d i s t r i b u t i o n  (581 1, t ransmission (561) 
and product ion (5561. Since CEI had chosen t o  spread o u t  t h e  
costs i n t o  t h e  th ree  accounts, it could no t  then decide t o  
al  locate al  1 of these expenses t o  t h e  transmission func t ion  f o r  
t h e  purpose of  t h e  t a r i f f .  The Commission concurred w i th  t h e  
ALJ's ru t  ing. 

111.1.7 Proper Assignment of D i s t r l b u t i o n  Sta t lon  
Capacitors and High-Side Breakers 

I 11.1.7.1 Disputed Issue 

Should d i s t r i b u t i o n  high-side breakers and capaci tors be t rea ted  
as a transmfssion r e l a t e d  expense? 

- I  11.9- 



I I I .1 .7.2 Pos i t ions  of t h e  Par t i es  

The c i t y  again pointed o u t  an accounti ng-rel ated discrepancy. 
El ' s  accounting prac t fces  ind lca ted  t h a t  these investments were 
c l  ass1 f i e d  as d i s t r l b u t i o n  re1 ated. CEI  argued t h a t  t h e  
capacI t o rs  and breakers under discuss Ion were requl  r e d  t o  
maintain t h e  proper vol tage i n  t h e  transmission system. 

I 11.1.7.3 Ccmmission Decision 

The Commission a f f i rmed t h e  admin i s t ra t i ve  law judge's dec ls ion  
t h a t  CEI had no t  s a t i s f i e d  i t s  burden o f  proof i n  t h i s  lssue. 
CEI needed t o  show t h a t  t h e  d i s t r i b u t i o n  system capaci tors and 
breakers would have been i n s t a l l e d  for  t ransmission even I f  
t h e r e  had been no d l s t r l b u t l o n  function. Since C E l I s  witness 
could no t  conflrm t h i s  assert ion, t he  investment was t o  be 
al located t o  d i s t r i b u t i o n .  

I I I .2 Qtter IaLL Power Gmpanv, Docket 
a@d.E-8152 

This proceeding was t h e  f l r s t  i n  wh 
deal exc lus i ve l y  w i t h  es tab l  l sh ing  a 

NOS. ER77-5 

ch t h e  Commission had t o  
r a t e  for  wheel ing  power. 

The Commission inves t i ga t i on  developed because o f  a Supreme 
Court Decision I n  an a n t i t r u s t  case (O t te r  T a i l  Power Company 

United States 41 I U.S. 336 (1973 a f f ' g  331 F.Supp. 54 (D. 
Minn. 1971))) i n  which O t t e r  T a i l  Power Company's ( O t t e r  
Tai 11s) previous re fusa ls  t o  wheel power were judged t o  be i n  
v i o l  a t i o n  o f  t he  Sherman Act. 

I n  order t o  understand some of t h e  complexi t ies of t h e  case, a 
sho r t  h i s t o r y  o f  the  s l g n i f i c a n t  events leadlng up t o  t h i s  
proceedi ng 1 s needed. Between 1950 and 1977, Ot te r  Tal I wheel ed 
wholesale power t o  c e r t a i n  munlcipal systems under a con t rac t  
w i th  the  United States Bureau of Reclamatlon (USBR). Under t h i s  
contract, USBR s o l d  power t o  munlclpal systems and arranged f o r  
wheel lng w i t h  O t t e r  Tai I a t  a r a t e  o f  one m i  I I per kWh. Special 
serv 1 ces ( f i r m i  ng) agreements were 
custcmerls contracts. 

I n  1955, 
Tal I wou 

t h e  USBR cont rac t  was mod 
d no t  be requ i red  t o  wheel 
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been r e t a i l  custcmers o f  t h e  company. The v i  I lage of Elbow 
Lake, a former purchaser o f  Ot te r  T a l l  power, came up agalnst  
t h i s  mod i f i ca t ion  when, I n  1962, it formed i t s  own municipal 
u t i l l t y .  Although USBR was w i l l i n g  t o  supply t h e  v i l l a g e  w l t h  
power, M t e r  T a i l  refused t o  wheel the  e l e c t r l c l t y .  

The Jus t ice  Department brought s u i t  against  O t t e r  T a l l  f o r  
at tempt ing t o  monopolize the  e l e c t r l c  power market i n  I t s  
serv ice area (331 F.Supp 5 4  (1971)). Otter  T a i l  was enjoined 
from re fus ing  t o  s e l l  wholesale power t o  municipals and from 
re fus ing  t o  wheel power generated by t h i r d  par t ies.  The Supreme 
Court s p e c i f i c a l l y  deleted t h a t  p a r t  o f  t h e  Ot te r  Tall/USBR 
cont rac t  which enabled O t t e r  P a i l  t o  re fuse t o  wheel power t o  
former r e t a i l  custcmers (410 U.S. 366 (1973)). A t  t h i s  point ,  
Elbow Lake agaln requested O t t e r  T a l l  t o  provide wheeling 
services. However, the company never provided Elbow Lake w i th  
serv ice under t h e  USBR contract .  

In  1973, when Ot te r  T a i l  f i l e d  r a t e s  w l t h  t h e  Commission t o  
I n i  ti a t e  wheel i ng serv ice, E l  bow Lake i ntervened. The v i I I age 
asserted t h a t  t h e  t ransmission r a t e  was unduly d lscr lminatory  
because the r a t e  was i n  excess o f  thase charged under the  USBR 
contract .  The Commission, however, accepted O t t e r  Tail's r a t e  
as an i n i t i a l  r a t e  no t  sub jec t  t o  refund. When t h e  f i n a l  USBR 
cont rac t  expired, Ot te r  Tai I f i l e d  t o  Increase ra tes  f o r  
transmission serv ice t o  those c i t i e s  covered by t h e  contract .  
The Commlssion designated t h i s  proposed r a t e  schedule as a 
change i n  r a t e s  subject  t o  refund. So, l n  1977, the new r a t e s  
went i n t o  e f fec t ,  subject  t o  refund, t o  a l l  municipals except 
Elbow Lake. The c i t i e s  Involved requested t h a t  the  Commission 
compel Ot te r  T a l l  t o  make the  terms uniform and t o  make t h e  
refund prov is ions appl icable t o  Elbow Lake. 

The i n i t i a l  dec is ion deal Ing w l t h  t h e  proceeding was issued on 
September 15, 1978, cover ing Docket Nos. ER77-5 and E-8152. The 
Commission's op in ion  (Opinion 93) was issued almost two years 
l a t e r  on August 15 ,  1980. The p a r t i e s  making arguments i n  t h i s  
case lncluded: O t t e r  Tal I ; t h e  Commlssion s t a f f ;  representat ives 
frcm t h e  a f fec ted  towns, inc lud ing  Alexandrla, Or tonv i l le ,  Ty le r  
and Warren i n  Minnesota. and B i g  Stone C i t y  i n  South Dakota 
( c i t i e s )  ; and those represent ing t h e  U. S. Department o f  Energy, 
inc lud ing t h e  O f f i c e  o f  t h e  Secretary o f  Energy and t h e  Western 
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Area Power Admin is t ra t ion (WAPA has taken over t h e  
responsi b i I 1 t i e s  of USBR). 

The major purpose o f  t h e  case was t o  establ  ish an appropr ia te 
t a r i f f  f o r  O t t e r  T a i l ' s  wheel lng custcmers. The fo l low ing  
t o p i c s  high1 ighP some of t h e  issues brought up by t h e  case t h a t  
deal s p e c i f i c a l  l y  w i t h  wheel ing. Those t o p l c s  addressed by the  
case bu t  no t  summarized below include r a t e  o f  return,  income t a x  
t reatment and t a x  normal izat ion,  supplemental and emergency 
serv icep the  quest ion o f  s a t l s f a c t i o n  o f  FERC f i l i n g  
requirements, and whether o r  n o t  Elbow Lake had been 
d iscr iminated against  i n  t h e  r a t e  design. 

I 11.2.1 Rate Base 

I 11.2.1 . l  Disputed Issues 

There was cons i derab I e controversy over what f ac i I it 1 es shou 1 d 
be included i n  t h e  r a t e  base f o r  O t t e r  T a i l ' s  wheel lng 
customers. Several subissues were i d e n t i f i e d  as p a r t  of t h i s  
dispute: 

1. Transmission l ines,  step-up transformers and assoclated 
equipment. Should c e r t a i n  o f  these f a c i l  i t l e s  be included 
i n  t h e  r a t e  base? 

2. Production. Should t h e  incremental cos t  o f  b u i l d i n g  a 
plan+ a t  Jamestown r a t h e r  than B i g  Stone be included as a 
P ranm?ss lon  expense? 

3. D i s t r l b u t l o n .  Should t h e  r a t e  base lnclude some of t h e  
o i l  c i r c u i t  breakers, I ine sect lonal  l z l n g  switches and 
capaci tor  banks? 

4. Mater ia ls  and supplies. What percentage o f  t h e  cos t  of 
mater ia ls  and suppl i es  should be al located t o  
transmission? 

5. Beglnning and end of year average versus 13 monthly 
bal ances average. Wh i ch method presents t h e  most 
representat ive value for  t h e  estimated r a t e  base? 
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I I I .2.1 .2 Positions of the Parties 

There was a long I ist of objections to the inclusfon of sane of 
the transmissfon facilities in the rate base, each objection 
careful ly based on a different set of arguments. The staff felt 
that sane of the transmission lines had been bullt to reduce 
production costs by increasing re1 iabi I ity. Thus, these 
facf i ities were more appropriately al located to the power supply 
function. The staff and WAPA felt that some of the other 
transmission lines should be withdrawn because they duplicated 
functions being provided by I ines bui It by WAPA, not Otter 
Tail. The cities argued that transmission lines which extended 
far beyond the high-densTty portion of Otter Tal 1's service area 
should be excluded. The cities felt that these lines were for 
the most part used to transmit emergency power and thus served a 
power supply function. WAPA objec.bed to the inclusion of 
transmission I ines which were used exclusively for the exchange 
of power between Otter Tall and other utilities. 

Otter Tail provided counter arguments for each of -the other 
parties' positions. The company provided evidence that each of 
its transmlssion I ines was necessary to insure that proper 
voltage levels would be maintained throughout the system. In 
addition, Otter Tail polnted out that if the Commission endorsed 
the a1 location of productlon-function attributes of transmission 
facilities to production, then a consistent posture would 
require the a1 location of a transmission-function share of the 
cost of production faci I ities to transmission. 

In the dlscussion of the production subissue, Otter Tail argued 
that the location of a generating faci I Ity at Jamestwn saved 
the company from building a set of transmission lines from 
Jamestown to Big Stone (the alternate production slte). Such a 
I lne would have cost $4.4 mil I ion, but the incremental costs of  
the Jamestwn plant that Otter Tail felt should be assigned to 
the wheel ing customers was $1.4 mi I I ion. The cities argued that 
slnce the benefits ($3 mil lion) do not accrue to the wheel ing 
customers, neither should the costs. The staff, WAPA, and the 
cities argued that management made si.bing decisions on a number 
of factors, not a1 I of which are quantifiable. Thus, the 
allocation of a portion of these costs to the wheeling custmers 
woul d be arbitrary. 
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In the examination of whether or not to add the cost of the 
breakers, switches, and capacitor banks into the rate base for 
wheeling customers, a1 I of the partles recognlzed that the 
equipment was physical ly located at dlstributlon substations. 
The question was whether or not this equipment served a 
transmission function. The cities argued that the equlpment 
should be a1 located to distribution because the company had not 
shown that the equipment would be necessary if there were no 
distribution substations at those points. Otter Tai I presented 
evidence to support its contentlon that the equipment allowed 
the company to dlsconnect the dfstrlbution and transmission 
lines when there was a line fault. Therefore, the switches, 
breakers, and capacltors were necessary to maintain the 
transmlssion system's rellabllity. 

The question surrounding the al location o f  materlals and 
suppl ies was mainly one of degree. Otter Tai I had al located a1 I 

of Its materials and supplies account to the transrnisslon and 
distribution functlons. The staff had presented evidence that 
3 . 7  percent should be al located to the general plant account and 
that an additional one percent should be a1 located to the 
production function. 

The final controversy over the rate base issue involved the 
deflnition of the base year. Otter Tall had used a methodology 
in which it calculated the average of the rate base in the 
beginning and ending months of the +est year. Otter Tai6 argued 
that this approach did not cause a serious distortfon and 
represented accepted pracflce. The clties countered wfth the 
observation that a1 though the use of a 13-monthl y-bal ance 
methodology and the beglnnlng-and-ending year methodology might 
give similar values based on actual test year data, such was not 
true for the estimated values on which the rate base was 
actually calculated. The clties argued that, since the 
company's major plant additfons occurred in the last two months 
of the test year, a 13-month average was more representative. 

I I 1.2.1.3 Commission Decision 

The Commlssion agreed wlth Otter Tail In the interpretations of 
the appropriate transmission and distributlon equipment to be 
Included In the rate base. The Commission ruled that !I. . . 
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Otter  T a l  I w i  I I provide i t s  wheel ing custaners t h e  amount o f  
power contracted f o r  from i t s  most proximate source. As such, 
any f a c i l i t y  which serves a transmission func t ion  i s  proper ly  
includable I n  t h e  r a t e  base." The Commission r u l e d  t h a t  t h e  
r a t e  base should n o t  be l i m i t e d  t o  transmission f a c i l i t i e s  
actual  1 y being used t o  serve cur ren t  wheel ing customers, b u t  
should encompass t h e  whole transmission system because a1 I t h e  
l i n e s  were " p o t e n t i a l l y  useful  I n  prov id lng wheeling service.'? 

The Commission also supported O t t e r  Tal I ' s  argument f o r  t h e  
inc lus lon  o f  the breakers, switches, and capacl tor  banks a t  t h e  
d i s t r i b u t i o n  substat ions as p a r t  o f  t h e  r a t e  base. Reversing 
the  reccmmendation of the  admin is t ra t l ve  law judge, t h e  
Commission r u l e d  t h a t  t h i s  equipment d l d  perform a transmisslon 
func t ion  and should be included I n  t h e  r a t e  base f o r  
t ransmission services. 

The Commission r u l e d  t h a t  t h e  incremental costs  of locat ing t h e  
company's generating f ac l  I i t y  a t  Jamestown coui d not proper ly be 
included as a t ransmission expense. The c i t i e s '  argument t h a t  
s i t i n g  decisions involved a number o f  d i f f e r e n t ,  unquant i f iab le  
factors, none o f  which could be unambiguously a1 located t o  t h e  
wheeling custaners, was aff irmed. 

The Commission accepted t h e  s t a f f ' s  determlnat ion t h a t  on ly  95.3 
percent of t h e  mater ia ls  and suppl ies account should be 
a1 located t o  d i s t r i b u t i o n  and transmission. The Commission a l s o  
accepted the c i t i e s '  content ion t h a t  the  r a t e  base should be 
ca lcu lated using a 13-month average balance approach. 

111.2.2 Cost o f  Service 

I 11.2.2.1 Disputed Issues 

There were a number o f  issues concerning which costs were 
appropr ia te ly  included i n  the  estimated cos t  o f  service. The 
disputed expense categor ies included: 

1.  Should t h e  cooperatives and B i g  Stone par tner 's  load be 
included i n  t h e  c a l c u i a t i o n  o f  t h e  transmission system 
load f o r  the purpose of est imat lng the  c i t i e s '  propor t ion 
o f  costs? The c i t l e s '  cos t  share had been ca lcu lated as 
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t h e  r a t i o  o f  t h e  c i t i e s '  peak load dur ing t h e  month o f  
system peak t o  the estimated t o t a l  system peak load. The 
quest ion became how t o  de f ine  t h e  t o t a l  system load t o  
make t h i s  ca lcu la t ion .  

2. Should sane e l e c t r i c  revenues be deducted frm -the cost  o f  
serv i c e ?  

3 .  I s  t h e  methodology used by Ot te r  Tai I t o  est imate t h e  cost  
of serv ice  f o r  t h e  t e s t  year reasonable? 

I 11.2.2.2 Posl t l o n s  o f  t h e  P a r t i e s  

Ot te r  T a i l  argued t h a t  since t h e  loads from the cooperatlves and 
B i g  Stone partners were served from j o i  n t l  y-owned f a c l  I I t ies ,  
-those loads should not  be t r e a t e d  I n  the same way as t h e  loads 
frm t h e  company's other  municipal and r e t a i l  custmers.  By 
inc lud ing the  loads of  the j o i n t  owners I n  t h e  toPal system 
load, t h e  revenues f o r  wheeling serv lces would be an estimated 
50 percent lower. (The denanlnator i n  t h e  r a t i o  used t o  
c a l c u l a t e  t h e  c f t i e s '  propor t lon o f  cost  would be twice as large 
as it would be I f  the cooperatives' and B i g  Stone partners '  load 
were not  included i n  t h e  est imate o f  t h e  t o t a l  system load.) By 
t r e a t l n g  t h e  load o f  group investors  i n  the  s m e  way as 
independent customers' loads, t h e  Commission would dlscourage 
the const ruct ion o f  j o i n t  projects,  whlch provide econanies o f  
scale. Ot te r  P a l l  polnted ouP t h a t  the  cooperatives, t h e  B l g  
Stone partners, and the company had al I made investments I n  
f a c i l i t i e s  roughly canparable Po t h e i r  share of t h e  load. In  
most cases, the  use o f  the  f a c i l  i t l e s  and t h e  level  of each 
en terpr ise 's  investment had been roughly equal; when equal i t y  
was not  achleved, then one of  the  p a r t i e s  t o  the  j o i n t  p r o j e c t  
made a cash payment t o  Ot te r  T a l l  f o r  t h e  use of  t h e  
f a c i l  i t i e s .  Therefore, t o  be consistent, Ot te r  T a i l  argued t h a t  
t h e  cooperatives' and B l g  Stone partners '  load should n o t  be 
lncluded I n  the  t o t a l  system load d e f i n i t l o n  used I n  t h e  
c a l c u l a t i o n  o f  t h e  c i t i e s '  share o f  t ransmission costs. 
However, the  u t i  I i-ky argued t h a t  equal i z a t f o n  revenues received 
from them should be t reated as a revenue deduction from the  cost  
o f  service. The company agreed t h a t  other e l e c t r i c  revenues, 
such as those received from power pool sales and wheel ing f o r  
Manitoba Hydro, should a lso be deducted. 
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The Commission staff felt that the most reasonable approach was 
to include the loads of the cooperatives and Big Stone partners 
in the calculatlon of tranrmisslon system load but to 
1 ncorporate an appropriate cmpensati ng charge to ref lect Otter 
Tal 1's transmfsslon expenses for their use of the integrated 
system. The clties supported the staff's analysis. 

Otter Tal I had developed sane creative approaches to calculating 
the cost of servlce. The company canputed its estimate for the 
cities' load using a 5-year period (1971-1972 to 1975-761 while 
the retai I load projections were based on a +year period 
(1967-68 to 1975-76). The citles feJt that the time periods on 
which the estimates were based should be consistent. 

The other set of calculatlons involved estimates for the growth 
of transmission and operating expenses. Using Otter Tai 1 's  
approach, Perlod I I (1976-77) forecasts were almost 19 percent 
hlgher than the forecasts for Perlod I (1975-76). The cities, 
using hlstorical data from 1972 to 1976, found that transmission 
operating and maintenance expenses grew a t  an annual rate of 
only 2.7-2.8 percent. The cities argued that Otter Tall had not 
satisf led it5 burden of proof that it5 estimation of the growth 
in the costs of operating and maintaining the transmission 
facilities was reasonable. 

I 1  1.2.2.3 Commlssion Decision 

The Commission agreed with Otter Tail's argument that the 
cooperatives' and Big Stone partners' load should not be 
lncluded in the system load estimate and that electric revenues 
should be deducted from the cost of servlce. The hissfon 
declded that this approach was reasonable and the only one that 
was presented which could be implemented. This allocation was 
consistent with the Commission's rul ing that the I ine segments 
bullt by the company's partners should not be included in the 
rate base or considered in the calculation of the cost of 
serv ice. 

The Commission felt that Otter Tail had not shown that Its 
methodology for estimating a 19 percent Increase in transmission 
expenses was reasonable. Since the company's figures were so 
much higher than the cities' historlcat estimate of 2.7-2.8 
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percent, the  Commission f e l t  t h a t  t he re  was ser ious doubt as t o  
O t te r  T a i l ' s  approach. The CmmIssion r u l e d  t h a t  it would 
accept the  c i t i e s '  estlmate. 

I 11.2.3 Wheel ing Rate Deslgn 

I I I .2.3.1 Disputed Issue 

Given t h a t  t h e  revenue requirements f o r  M t e r  Tai 1's wheel ing 
servlces have been determined, the re  was s t i l l  a quest ion of 
r a t e  design. O t te r  T a i l  based i t s  r a t e s  on t h e  custcmerfs 
g rea tes t  15-minute kW usage. For the  f i r s t  s ix  months of t h e  
year, peak was r e f l e c t e d  by the  previous w in te r ' s  peak; f o r  t he  
l a s t  s l x  months, peak was measured a t  t h e  h ighes t  15-minute 
demand fo r  the  cu r ren t  w in te r  season. 

I I 1.2.3.2 Pos i t ions  o f  t h e  Par t i es  

O t t e r  T a i l  argued t h a t  t h e  use o f  annual peak loads was 
necessary t o  insure t h e  f u l  I recovery o f  cos ts  on a system 
capable of meeting peak demands. Since the  u t l l i t y  was faced 
w i th  compliance w i th  t h e  a n t i t r u s t  decree, it argued t h a t  a r a t e  
based on annual peak t o  provide t h e  requested f i r m  serv ice  was 
req  u i r e d  . 
The c i t i e s  and s t a f f  argued t h a t  O t t e r  T a i l  had made an e r r o r  i n  
i t s  c a l c u l a t i o n  o f  rates.  Rates are determined by es t imat lng  
t h e  r a t i o  of revenue requirements t o  b i  I I lng un i ts .  O t t e r  
Tai 1's t a r i f f  indicated t h a t  b l l  I i ng  u n i t s  would be ca lcu la ted  
on t h e  bas is  o f  t h e  c i t i e s '  15-mlnute, non-coi nc i  dent peak 
demands. However, t h e  r a t e  a c t u a l l y  belng used by O t te r  T a l l  
r e f  lected co inc ident  peak demands a t  60-minute i n terva l  s. The 
s t a f f  showed t h a t  t h e  r a t e  design i n  use could r e s u l t  i n  
cot l ec t l ons  i n  excess of t h e  speci f ied revenue requl rements. 
O t te r  T a i l  claimed t h a t  t h e  r a t e  had been approved I n  an e a r l i e r  
case ( V i  I laae & Elbow Lake L O t t e r  T a i l  Powsr L 46 FPC 675 
(19711, modif ied sub nom., O t te r  T a i l  v. F.P.C. 473 F.2d 1253 
( 8 t h  C i r .  1973)) and t h a t  t h e  possible overcol l ec t i ons  were 
extremely smal I. 

The c i t i e s  presented an a l t e r n a t i v e  r a t e  design. They argued 
t h a t  t he  r a t e  should be ca lcu la ted  using t h e  hlgher of  t h e  
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f o l low ing  two f igures:  actual peak demand for t h e  month o r  90 
percent of  peak demand over t h e  prevlous 1 1  months. They argued 
t h a t  t h i s  r a t e  s t r u c t u r e  would avoid t h e  inconsistencies t h a t  
could a r i s e  when costs a re  a l loca ted  on t h e  basis of annual peak 
demand but payments are based on monthly peak demands. 

I 11.2.3.3 Cornmfssion Decis ion 

The Commission found t h a t  t h e  wheeling r a t e  design proposed by 
Ot te r  T a i l  was inappropriate. The Commission agreed wii-h t h e  
c i t i e s  and s t a f f  t h a t  t h e  problem wi th  t h e  procedure was t h a t  
"it does not develop t h e  annual r a t e  i n  t h e  same way t h a t  i t s  
c u s t m e r s  are  b i l l e d  under t h e  rate.t* The Commission approved 
t h e  adoption o f  t h e  c i t i e s '  suggested use o f  t h e  90 percent 
ro t  I ing-rachet approach. This design was judged t o  be 
consis tent  and it had been used i n  other  r a t e  designs. The 
Commission f e l t  t h a t  t h e  new r a t e  design would insure t h a t  t h e  
cos t  o f  serv ice  would be recovered wi thout  t h e  danger of 
overcol lect ions,  as i n  O t t e r  T a i l ' s  previous r a t e  design. 

111.2.4 B i l l l n g  Determination 

I 11.2.4.1 Disputed Issue 

In  a d d i t i o n  t o  t h e  quest ion of r a t e  design, t h e  case a l s o  
Included an evaluat ion o f  appropr iate b i l  I ing procedures. Ot te r  
T a i l ' s  r a t e  design requi red t h e  use of t h e  h ighest  15-minute 
demand f o r  t h e  cur ren t  winter  season I n  the  l a s t  s i x  months o f  
t h e  year. Therefore, i n  July, an est imate o f  t h e  upcoming 
winter  peak had t o  be used t o  send ou t  a b i  I I. The est imate was 
based on a 7 percent load growth f a c t o r  being appl led t o  I as t  
year's wlnter  peak. When t h e  actual peak demand was known, 
Ot te r  T a i l  ca lcu lated t h e  d i f fe rence between t h e  estimated and 
actual f igures.  Ot te r  T a i l  would then make a r e t r o a c t i v e  
adjustment on t h e  c i t i e s '  b i l l .  

I 11.2.4.2 Posi t ions of  t h e  P a r t i e s  

O t t e r  T a i l  argued t h a t  t h e  7 percent load growth fac to r  was 
reasonable. Past growth had been i n  l l n e  w l t h  t h i s  estimate. 
The c l t I e s  f e l t  t h a t  t h e  whole procedure was unnecessarily 
compl icated and could r e s u l t  i n  overcol lect ions.  
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I I 1.2.4.3 Commisslonfs Decis ion 

The Comrnisslon d i d  n o t  ob jec t  t o  O t te r  T a i l ' s  use o f  t h e  7 
percent load fac to r .  Slnce t h i s  f i g u r e  was adjusted when actual  
w in te r  peak was known, its use as an est imate was approprlate. 
However, as shown above, the  CmrnIssIan he ld  against  t he  rat-e 
design f o r  which the  b i l l l n g  procedure was used, and the re fo re  
the b i  I I ing  procedure would not  be continued. 

I 11.3 Kentucky U t 1  I i t 1  es .ComDanv. oockez h 
ER78-417 

Thls proceeding was i n i t i a t e d  by t h e  C l t y  of Paris, Kentucky t o  
p ro tes t  a r a t e  increase f i l e d  w i th  the  Comrnisslon by Kentucky 
U t i  I i t i e s  Company (Kentucky). Although t h e  r a t e  appl ied t o  
Par is '  wholesale purchases of power %no t  wheeling as def ined i n  
Chapter 26, t he  case h igh l i gh ted  how t h e  Comrnisslon vlews t h e  
appropr la fe a l l o c a t i o n  o f  t ransmission costs based on the type 
of  serv i ce  prov I ded. 

A f t e r  t h e  f i I ing o f  the  r a t e  increase, t h e  new ra tes  went i n t o  
e f fec t  on September 6, 1978, sub jec t  t o  refund. The i n i t i a l l  
dec ls ion f o r  Docket No. ER78-417 was issued on March 18, 1980. 
Those maklng appearances before the  Commission on t h i s  case 
included representat ives o f  Kentucky, Paris, t h e  E l e c t r l c  and 
Water Plan t  Board of  Frankfort ,  Kentucky, Kentucky Municlpais, 
Jackson Purchase E l e c t r i c  Cooperative Corporation, B i g  River  
E l e c t r i c  &operat ive Corporatfon, and the  Cmmiss ionfs  sPaff. 
The Commlsslonts op ln i sn  (Opinlon 116) was issued on A p r i l  2, 
1981. The Commission issued a second op in ion  (Opinion 116A) an 
June 1, 1981, i n  response t o  Kentucky's request f o r  a 
rehearing. That request was denied. 

Although the  Commission examined t h e  fuel  cos t  adjustment c lause 
and t h e  appropr ia te value of the  a1 lowed r a t e  of  re turn,  t he  
major issue w i th  lmpl i ca t l ons  f o r  wheeling dea l t  w i th  whether or 
no t  Par is  should be requ i red  t o  bear sane of the  capaci ty costs  
o f  Kentucky's t ransmission system. This i s  t h e  t o p l c  discussed 
below. 
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111.3.1 Transmlssion Capacity Costs 

I i i .3.1 .l Disputed Issue 

. -  

The ra tes  t h a t  Kentucky devei oped Included a t ransmission 
capaci ty c o s t .  al l oca t ion  t o  Paris. I s  the  charge reasonable 
when Kentucky suppi ies Par ls  on ly  w l th  i n t e r r u p t i b l e  %econdary 
energy" which Is surp lus f o r  Kentucky and I t s  o ther  customers? 

i I l . 3 . l . 2  Pos i t ions  o f  t h e  P a r t i e s  

P a r i s  pointed o u t  t h a t  Kentucky was prov id ing t h e  c i t y  w i t h  
I n t e r r u p t i b l e  power. The Kentucky/Parls agreement specl f  led 
t h a t  Kentucky could i n t e r r u p t  and even custaf  I the  del [very of  
secondary power f o r  a maximum of  400 hours dur ing any 12 
consecutive months, but  n o t  t o  exceed 1000 hours over a 
f fve-year period. Par is  had i t s  own generating f a c i l  i t i e s  w l t h  
a capaci ty g rea t  enough t o  be able t o  serve i t s  own peak load. 
Therefore, Kentucky was n o t  ob1 igated t o  provide power t o  Par is  
dur ing the  system's peak periods. 

Kentucky argued t h a t  j u s t  1 i ke  t h e  other wholesale purchasers, 
Par is  should be requi red t o  pay f o r  scme p o r t i o n  of t h e  
t ransmission system. The company had estimated t h e  share of  
Par is '  c o n t r i b u t i o n  t o  the  average of the  system's peaks each 
month f o r  a 12-month period. This share was then used t o  
a i  locate a p o r t i o n  o f  the  transmission capacity costs. Kentucky 
argued t h a t  Par is  should n o t  be charged f o r  generat?on capacity 
because o f  the  I n t e r r u p t i b l e  nature o f  t h e  supply arrangement, 
bu t  t h a t  transm i ss I on was fundamental 1 y d i f f erent. Si  nce 
transmission f a c i l  i t i e s  have t o  be b u i l t  t o  serve "demand 
throughout t h e  year ra ther  than peak demand," Kentucky f e l t  t h a t  
P a r i s  should be charged f o r  sane of t h e  needed capacity. 

I n  t h e  request for rehearing, Kentucky pointed ou t  another 
speciat feature of transmission I ines. Unl i k e  generating uni ts,  
wh Jch- can be added together t o  cal  cul  a t e  capacity, transmission 
I 1118s connect s p e c i f i c  p o i n t s  and help provlde systam 
re1 i a b i l  i fy ,  s t a b i l  i t y ,  and f l e x i b i l  I t y .  Thus, each load center 
must be incorporated i n t o  system planning. 
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Kentucky and the  s t a f f  argued t h a t  it had been t h e  Commisslonfs 
p rac t i ce  l n  ea r l  i e r  cases t o  use a demand-related charge f o r  
transmission. I n  t h e  request f o r  rehearing, Kentucky presented 
i n te rp re ta t i ons  o f  past op in ions which showed t h a t  t he  r a t e  
charged t o  Par i s  was consis tent  w i t h  those i n  force i n  o ther  
serv 1 ce areas: 

I 11.3.1.3 Commission Decis ion 

The Commission ru led  t h a t  Pa r i s  should no t  be charged a 
t ransmission capaci ty fee because of the  i n t e r r u p t i b l e  nature of 
i t s  supply. There was no evidence t h a t  Kentucky had b u i l t  
add i t iona l  t ransmission l i n e s  t o  be able t o  serve Par is.  The 
Commiss i on agreed t h a t  the  non-add it 1 ve nature of transm I ss i on 
capaci ty  made the  transmission system planning d l f f e r e n t  from 
generation. However, the  CmmKssion reminded Kentucky t h a t  t he  
Commission's p o l l c y  had been t o  t r e a t  t ransmission as ala 
in tegrated system, w i th  each p o r t i o n  being dependent upon the  
others. 

The Commission ind icated t h a t  it would be w i l l i n g  t o  consider 
the  approval of a r a t e  system based on marginal energy costs, 
g iven t h a t  t ransmisslon capaci ty cos ts  were excluded, o r  some 
lldifferent, non- t rad i t iona l  method o f  a1 l oca t i ng  t ransmission 
costsf f  which more adequately r e f l e c t e d  Par i s '  use of  t h e  
system. However, s ince such opt ions were no t  developed i n  the  
record, they could no t  be addressed i n  t h i s  case. 

The Commission re jec ted  KenPucky's 'arguments t h a t  t h i s  dec is ion 
conf l  lcPed w i t h  ear l  l e r  declisions. I t  was pointed ou t  t h a t  -the 
previous proceedings dea l t  w i t h  f i r m  power arrangements ra-bher 
than t h e  i n te r rup t  i b l  e, nonf i r m  arrangement be i ng exam Ined I n 
t h i s  case. 

On December 1 1 . 1 979, t he  Southeastern Power Adm i n  i s t r a t  ion 
(SEPA) f i l e d  a p e t i t i o n  w i t h  t h e  Federal Energy Regulatory 
Commlssion ( F E W )  f o r  an order  t o  compel Kentucky U t 1 1  i f i e s  
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Company (KU) t o  provide wheel ing services under t h e  a u t h o r i t y  
granted t o  FERC i n  sect ions 21 1 and 212 o f  the Federal Power Act 
as amended by t h e  Pub1 ic U t i 1  l t i e s  Regulatory Pol i c i e s  Act 
(WRPA) o f  1978. The i n i t f a l  decis ion was issued on September 
10, 1981, f o r  Docket No. EL80-7. The Commission opinion was 
issued on November 8 ,  1983. 

The proposed t ransac t ion  i n  t h  i s  case woul d fnvol ve t h e  t r a n s f e r  
o f  25 HW of power generated by SEPA t o  KU, whjch I n  t u r n  woul d 
d e l i v e r  the  power t o  e i g h t  municipals ( c i t i e s )  located i n  t h e  KU 
operat ing area. Seven of t h e  e i g h t  municipals are fu6 I 

requirements customers of KU. The other  municfpal ( c i t y  of 
Par is)  i s  a p a r t l a l  requirements c u s t m e r  of  KU, Each of these 
p a r t i e s  presented arguments dur ing t h e  i n i t i a l  hearing i n  
add i t lon  t o  those presented by t h e  Commisslon s t a f f .  

The 25 W of  capaci ty involved i n  t h e  t ransact lon would have 
assocfated energy of o n l y  1500 Wh per MW of capacity per year 
(17.1 percent a v a i l a b i l i t y ) .  A f u r t h e r  r e s t r i c t i o n  on t h e  
energy involved Is t h a t  t h e  energy f low may n o t  exceed 70 hours 
per week per W of capacity. 

SEPA proposed t h a t  KU schedule t h e  power i n t o  t h e  KU system a t  
such tfmes as it chooses (sub jec t  t o  t h e  foregoing a v a i l a b i l i t y  
constraints) and t r e a t  t h e  power as a system resource. KU, i n  
turn, was asked t o  c r e d i t  i t s  monthly b i l l s  t o  the  c i t i e s  by the  
amount of  capaci ty and energy t h a t  could be received each month 
by KU. This would be accmpl ished by deducting each c i t y ' s  
a l loca ted  share o f  capaci ty from t h a t  c i t y ' s  monthly measured 
actual demand and by reducing t h e  actual monthly energy 
consumptlon o f  each c l t y  by approximately one-twelfth of t h a t  
c I t y l s  annual share of  t h e  energy al loiment. The c i t y  of Par is  
would receive no demand c red i t ,  since a t  t h e  time of t h e  hearing 
it was a p a r t i a l  requirements customer paying no demand charge 
t o  KU. SEPA would pay KU f o r  transmission services provided. 

111.4.1 D i s t i n c t i o n  Between Wheeling and Other 
Transmission Transactions 
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I I I .4.1 . 1  Disputed Issues 

A major quest ion dur ing the I i t i g a t i o n  of t h i s  case was whether 
o r  no t  t h e  proposed transmission t ransac t ion  can be def lned as 
wheeling. I f  so, t he  Commission could requ i re  KU t o  provfde 
t h i s  serv ice t o  SEPA. However, the  s t a t u t e  g i v ing  such 
a u t h o r i t y  t o  the  C m i s s i o n  does no t  de f ine  the  Terms 
Vransmfsslon services9o and %heel ing." Quest ions a f  issue i n  
de f i n ing  wheel Ing i n  t h l s  case were: 

1 .  Does the  r e c e i p t  and del ivery  of  power by the  wheel ing 
u t i 1  i t y  have t o  be simultaneous t o  be considered 
wheel Ing? 

2. Must power be t rans fer red  f rom one contro l  area t o  another 
cont ro l  area, ne i ther  of whlch i s  a p a r t  o f  t he  wheel Ing 
u t i 1  i t y ' s  cont ro l  area, t o  qual i f y  as wheel ing? 

3.  Bo the  proposed contractual  arrangements r e f l e c t  payment 
f o r  t ransmission services o r  o ther  types of serv ices? 

111.4.1.2 Pos i t ions  o f  t he  Par t i es  

KU argued t h a t  t ransmission t ransact ions must invol  ve 
simultaneous r e c e i p t  and del ivery of power t o  be def fned as 
wheel ing and t h a t  t he  proposed transmission serv ices d i d  no t  
meet t h i s  c r i t e r i o n .  SEPA and c i t i e s  took the  p o s i t i o n  t h a t  
con t rac t  wheel ing such as t h e  proposed arrangement came w i t h i n  
the  t ransmission services covered by PURPA, The Commission 
s t a f f ,  however, agreed w i t h  KU t h a t  t he  serv ice sought by SEPA 
d i d  no t  consti-tute wheeling. Although the  powet- might be 
del ivered by KU t o  the  cl t l e s  s i  mu1 taneousl y w I t h  r e c e i p t  of  t he  
power from SEPA, the character of the  del ivered power would n o t  
be t h e  same as t h a t  o f  t h e  received power ( a  system resource) 
under the proposed contractual  arrangement. 

The proposed t ransac t ion  would no t  invo lve the  t r a n s f e r  of power 
from one contro l  area t o  another, each independent of  the  
wheeling agency's contro l  area. because the  c i t i e s  a re  al 1 
located w i t h i n  KU1s cont ro l  area. However, as noted by s t a f f ,  a 
legal precedent i n  t h e  O t te r  T a i l  dec is ion d i d  no t  requ i re  ?hat 
wheeling be from one contro l  area t o  another. 

- I  11.24- 



SEPA proposed a bi I I ing arrangement under which SEPA woul d pay 
KU for transmission services provided and KU would give credit 
on its monthly bills to the cities by the amount of capacity and 
energy that could be received each month by KU. The Commission 
staff, in analysis of the transaction, concluded that the 
proposed cred 1 ti ng arrangement woul d be i ncons i stent w i th a 
wheel Ing transaction, because SEPA's proposal imp1 led a 
difference between the type of power received and del ivered. It 
presumed that the type of power being delivered to the cities 
woul d be peaking power. However, because of the avai I abi I Ity 
I imitations on the proposed transaction required by SEPA, KU 
coul d not a i  ways use the power at the time of its system peak or 
alter its generatlon construction plans because of the power. 
Thus, the power received by KU would not be peaking power from 
the standpoint of KU. The crediting arrangement being proposed 
by SEPA would be unrelated to the transmission service that 
would be provided ln a transaction involving only wheeling. KU 
would also be receiving power from SEPA durlng periods of 

base-load demand and then be required to furnish peak-load 
capacity at tlmes when SEPA would not be transmitting additional 
power. KU, in effect, would be provlding an inventory service 
for a product that cannot be stored by adjusting Its own rate of 
capacity ut i I ization. 

111.4.1.3 Judge's Recommendation 

The administrative law judge found that the transaction proposed 
by SEPA, including the demand credit charges, did not qual ify as 
a transmission service which would be subject to an order under 
subsections 211(a) or (b) of the Federal Power Act. Although 
SEPA was assigning 25 W of power to the cJties, there was an 
estlmated real izable benefit of only 5,233 KW in reducing peak 
load requirements. The administrative law judge explained that 
tfcapacity, other than that to supply either base ioad or ful I 
requirements, cannot be transmitted to a custcmer not having 
generation sufficient to meet at least its remaining loads, and 
the abi I ity to meter those loads constantly.1t Thus the val ue of 
the power SEPA transmitted was only a smal I fraction of the 
value claimed by S P A  and the cities, In effect, the judge 
decided that SEPA's proposal did not constitute a wheeling 
arrangement because Vhe character of the delivered power was 
not the same as the character of the received power." 
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I I I .4.2 PURPA Standards 

I 11.4.2.1 Disputed Issue 

Subsections 211(al  and ( b )  o f  t h e  Federal Power Act provide 
means -through which appl icants  may seek an order r e q u i r i n g  an 
e l e c t r i c  u-fi I i t y  t o  provide transmlssion servlces t o  t h e  
appl icant. Sections 211(a) and ( c )  spec i fy  a number of  
standards t h a t  must be met by a f f i r m a t i v e  f ind ings  before t h e  
Commission can issue a PURPA wheeling order. Among these 
standards are t h a t  any wheel ing ordered must provide derived 
benef i t s  ' I t  n the pub1 i c  interest! '  and must reasonabl y preserve 
e x i s t i n g  compet i t ive re la t ionships.  In addi t ion,  Section 212 
s p e l l s  o u t  c e r t a i n  negative tests ;  t h a t  is, t h e  Ccmmission 
cannot issue an order unless it f inds t h a t  t h e  order would no t  
r e s u l t  i n  c e r t a i n  harmful e f fects .  A t  issue i n  t h f s  case i s  
whether these PURPA standards have been met. 

1 I I .4.2.2 Pos i t ions  of  the  Par t ies  

SEPA and t h e  c i t i e s  claimed t h a t  t h e  t ransact ion would be " i n  
the  pub! i c  interest ,"  because the t ransact ion would Improve the  
re1 i a b i l  i t y  of  e l e c t r i c  serv ice a5 a r e s u l t  of  t h e  increase i n  
KUls system resources by 25 MW. KU maintained, however, t h a t  an 
increase i n  reserve capaci ty would no t  necessar i ly  mean an 
increase i n  system r e l i a b i l i t y  and t h a t  an addi t ional  reserve 
margin may not  be needed. Addi t ional  po ten t ia l  benef i t s  under 
Section 21 1 were argued by SEPA b u t  disputed by KU. 

KU a lso argued t h a t  e x i s t i n g  compet i t ive r e l a t i o n s h i p s  would not  
be preserved because KU would lose t o  SEPA 18 percent of  the 
power requirements and 6 percent of t h e  energy requirements i t  
was supply ing t o  the  c i t i e s .  The c i t i e s ,  on t h e  other  hand, 
def ined a much broader re levant  market than j u s t  sales t o  t h e  
c i t i e s  and argued t h a t  no s i g n i f i c a n t  change i n  KU's compet i t ive 
p o s i t i o n  would take place. 

The Commission s t a f f  mefntained t h a t  each of t h e  requi red 
f ind ings  (negat ive t e s t s )  could be met i n  thls case, i n d i c a t i n g  
t h a t  the  proposed t ransac t ion  was no t  shown by any p a r t  t o  
"unreasonably i m p a i r  t h e  re1 i a b i l  i t y  o f  any e l e c t r i c  u t i 1  l t y  
a f fec ted  by t h e  order." The discussion o f  these requirements, 
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. -  

however, presupposes that the sought order meets the above 
mentloned criteria of potential benefit. 

I 11.4.2.3 Judge's Recommendation 

The administrative law judge recommended that no order to compel 
KU to provide the petitioned transmission services be issued. 
He held that while it had been shown that the requirements of 
Section 212 were satisfied, no showing had been made that the 
other requirements were met. Therefore, even if the proposed 
transaction were a proper subject for an order, SEPA's request 
should sPl1 I be denied, 

111.4.3 Cmission Decision 

The Commlssion rejected SEPAfs wheel ing request on the grounds 
that approval would not reasonably preserve existing competitive 
relationships, as required by FPA Section 211(c)(l). The intent 
of COngress, according to the Cmisslon, was that this section 
protect a uti I ity that i s  requested to wheel against the loss of 
sales to wholesale customers within ifs servDce area to other 
bulk power suppliers. The Commission made no findings as to 
whether the other PURPA standards were met or whether the 
proposed transaction constituted wheeling. 

These cases lnvolve a number of dockets in whlch wheeling 
services, as we1 I as other electric power services, suppl led by 
Florida Power and Light Company to certain municipal uti1 ities 
located in Florida were at issue. The wheel ing services were to 
be available to the following four interchange transactions: 

1 .  Schedule TS, emergency service for periods of no more than 
72 hours; 

2. Schedule TB, capacity and energy for periods of less than 
12 months; 

3 .  Schedule TC, energy exchange of short duration, e.g., 
economy energy; and 
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4. Schedule TD, capaci ty and energy f o r  per iods o f  12 t o  36 
months. 

The i n i t i a l  decis ions were issued on November 28, 1978. f o r  
Docket No. ER77-175 and on Ju l y  24, 1980, f o r  Docket No. 
ER78-19. The major p a r t i e s  whose arguments w i l  I be discussed 
below are F l o r i d a  Power and L i g h t  Company (FPBL), selected 
municipal u t i 1  i t i e s  i n  F lo r i da  ( c i t i e s ) ,  t he  Commission s t a f f  
( s t a f f ) ,  and F l o r i d a  Power Corporation (FPC). 

I 11.5.1 J o i n t  Transmission Rate 

I 11.5.1 . I  Disputed issue 

I f  a wheel fng custaner requ i res  wheel ing services from both FP8L 
and FPC t o  e f f e c t  a s ing le  t ransmission transact ion,  should a 
s i n g l e  j o i n t  r a t e  be establ ished ra the r  than separate ra tes  pafd 
t o  each u t i l i t y ?  I n  sane cases f o r  c e r t a i n  c f t i e s ,  a 
t ransac t ion  requ i r i ng  wheel Ing serv ices fran FPBL would a l so  
requ l re  wheel ing services by FPC. 

I 11.5.1.2 Pos i t ions  o f  the  Par t i es  

The c i t i e s  argued t h a t  FP8L and FPC should be requ i red  t o  f i l e  a 
j o i n t  r a t e  because: 

1. Fran a physlcal /engineer lng s-bandpoint t h e  two u t i l i t i e s  
a c t u a l l y  operate as a s lng le  e n t i t y  when performing 
wheel Ing serv ices invo lv ing  both systems; 

2. The sum of the  FPBL and FPC ind iv idua l  wheel fng ra tes  (as 
ca lcu la ted  independently) i s  i n  excess o f  t h e  cost  of  
j o i n t  service; and 

3. Paying two separate ra tes  puts the  c l t i e s  a t  a compet i t ive 
disadvantage i n  competing w i t h  FPBL. The j o i n t  r a t e  
proposed by the  c l t i e s  would be less than h a l f  the  sum of 
the two i nd iv idua l  ra tes.  

FPBL and FPC argued thaP a j o i n t  r a t e  was inappropriate, because 
it woui d be non-compensatory, i 1 legal l y  subs id ize j o i n t - r a t e  
custuners, and d isc r lm ina te  against  t h e i r  o ther  wheel Ing and 
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nonwheel ing custaners. Staf f ,  even though it d i d  no t  ob ject  t o  
the  p r i n c i p l e  of a j o i n t  rate, d i d  no t  support t h e  c i t f e s '  j o i n t  
r a t e  proposal, tak ing  t h e  p o s i t i o n  t h a t  t h e  Commfssion cannot 
canpel such a f i I  ing. 

I 11.5.1.3 Commission Decision 

The Commission re jec ted  t h e  c f t i e s '  j o i n t  r a t e  proposal on t h e  
grounds tha t :  

1. I t  has no legal basis t o  compel such a r a t e  unless t h e  
ind iv ldual  r a t e s  were u n j u s t l y  o r  unreasonably high, a 
showing which was no t  made i n  t h i s  case; 

2. There was no showing of competitive disadvantage t o  t h e  
c i t i e s ;  and 

3 .  A j o i n t  r a t e  would be d iscr iminatory  t o  other  customers o f  
t h e  wheel ing u t i 1  i t i e s .  

I 11.5.2 Transmission Rate Base 

I I I A 2 . 1  Disputed Issues 

The fo l  lowing two issues were i n  dispute regarding transmission 
r a t e  base: 

1 .  Should c e r t a i n  s p e c i f i c  t ransmission I ines o r  other 
f a c i l f t i e s  be excluded from transmission r a t e  base when 
determining r a t e s  f o r  wheellng c u s t a e r s ?  

2. Should a c e r t a i n  p o r t i o n  o f  t o t a l  transmisslon p l a n t  be 
excluded from transmission r a t e  base when determining 
r a t e s  f o r  wheeling custaners? 

111.52.2 Pos i t ions  of t h e  P a r t i e s  

With respect t o  t h e  f i r s t  issue, t h e  c i t i e s  argued i n  Docket No. 
ER77-175 t h a t  ten 240 kv r a d i a l  I Ines connecting c e r t a i n  FP8L 
nuclear p l a n t s  t o  t h e  h igh  vol tage transmission g r i d  should be 
el iminated frm t h e  wheel ing r a t e  base on t h e  grounds t h a t  they 
serve a production r e l a t e d  func t ion  and t h a t  c e r t a i n  other  I ines 
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should be excluded because they were speci f  i ca l  l y  assignable t o  
other custaner classes. In Docket No. Em$-19. & d., t h e  
c i t i e s  claimed t h a t  those f a c i l  i t l e s  t h a t  FP&L considers 
t ransmission should be d iv ided i n t o  t h r e e  categories: bulk power 
supply, subtransmission, and production power supply. Then, 
on ly  those f a c i  I i t i e s  used Po provlde interchange transmlssion 
servlce ( t h e  bulk  power supply category) should be lncluded I n  
t h e  transmlssion r a t e  base. The other two categor les would not  
be included on the grounds t h a t  they are used t o  provide 
transmlssion necessary f o r  wholesale requirements or r e t a l l  
power sales. The c i t i e s !  proposal would have reduced FPBL's 
estimated transmlssion r a t e  base by about 4 5  percent. 

Concerning the  second issue, the  c i t l e s  argued l n  Docket No. 
ER78-19 t h a t  t h e  bu I k power transm i s s i  on system performs th ree  
functlons: the  transmlssion of  power, the  prov is ion of  
transmission re1 i a b l  B l t y ,  and the  prov is ion  of generation 
re1 lab 1 I i ty .  Moreover, wheel ing custcmers rece Iv i ng f i r m  
transmlsslon should not  have t h a t  p o r t i o n  of the  system 
performing a production re1 i a b i l  i t y  func t lon  lncluded I n  t h e  
r a t e  base, and wheel ing custcmers rece iv lng  nonf i r m  serv ice 
should have those por t ions performing the product ion re1 i a b i l  lty 
and transmission re1 l a b l l  l t y  funct ions excluded from the r a t e  
base. The c i t i e s  ca lcu lated t h a t  50 percent of  the  t ransmission 
system costs f o r  f i r m  custcmers and 77 percent f o r  nonf i r m  
custcmers should be excluded from t h e  r a t e  base. The same 
general argument was made i n  Docket No. ER77-175. except t h a t  
the c i t i e s  wanted t o  exclude only  t h a t  p o r t l o n  of  the system 
r e l a t e d  t o  t h e  product ion re1 i a b i l  i t y  func t ion  (a!  leged t o  be 30 
percent) from the  r a t e  base, 

FP&L used a so cat led rol led- in approach f o r  determining t h e  
wheeling r a t e  base under whlch a l l  the transmlsslon f a c i l i t i e s  
were included i n  t h e  r a t e  base except f o r  two minor categories: 

1. I n  both dockets, f a c i l  l t l e s  operated a t  69 kv, i f  there 
were no present plans t o  increase t h e i r  operat ing v o l t  ge, 
and 

2. In  Docket No. ER78-19, f a c l l  i t l e s  a t  generating p 
substat ions associated w i t h  stepplng up vol tages 
transm i ss i on I eve1 s. 

ant  
t o  
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FP&L based its case for a rol led-in rate base on the fact that 
its transmlssion system is fully integrated and that the vast 
majority of  wheel ing transactions are accompl fshed by 
d1 spl acement. Th 1 s means that wheel i ng transactions performed 
by FPdL affect power flows on the entire transmission system. 

FP8L excluded 69 kv I lnes because its interconnections with 
wheel Ing customers are at voltages h ighsr than 69 kv. The 
voltage step-up f aci I ities were excl uded because these 
facllities were not theoretically required to provide 
transmission only services. 

Staff was in agreement with FPBLts  general ro l  led-in approach, 
but dlsagreed on the exclusTon of 69 kv I ines and step-up 
transformers from the rate base. Staff argued that the 69 kv 
lines serve a transmission function by introducing FP8L power 
into the transmission grid, by providing primary power paths, 
and by providing secondary power paths which add to system 
re1 lab1 I l t y .  Moreover, the step-up transformers also provide a 
transmlssion of power at higher voltage, which results In lower 
transmission line losses. 

111.5.2.3 Commisslon Decision 

The Commission accepted FP&L' s  roiled-in approach, as modified 
by the staff proposal to include additional facil Ities, such as 
the 69 kv lines, that were excluded by FP&L. The Commission's 
rationale for not excluding certain facil Ities total l y  from the 
transmission rate base, as proposed by the cities, was that in 
an integrated transmission system all of these facilities are 
involved to sane extent in wheel ing transactions, and therefore 
are properly included in the wheel ing rate base. Moreover, they 
ail properly come under the definition of lltransrnission 
function" contained in the NARUC Electric Utility Cost 
A I  location Manual. Several previous cases were cited as 
precedent for thls longstanding Ccnzmission position. 

The Commlssion also rejected the citiest proposal to 
functional Ize the bulk power transmission system into three 
functions as being inconsistent with the rol led-in precedent. 
In addition, It was held that this approach had the following 
two Intrinsic flaws: 
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1. The c i t i e s  used t h i s  approach t o  determine responsi b i  I i t y  
f o r  demand-re1 ated charges, whereas the re1 a t  i ve  
respsnslbi  I l t i e s  o f  c u s f m e r s  rece iv ing  f l r m  o r  nonf i r m  
services are more proper ly addressed when an a! loca t ion  of 
demand responslbl I Ity is made. 

2. I f  one assigns a p o r t i o n  o f  t h e  transmission system's 
re1 iab i  I i t y  func t ion  t o  generatlon, the  corol la ry  
assignment must a lso be made. This would assign sane 
p o r t i o n  of  FP&Lts product ion f a c i  I i t i e s  t o  t h e  
transmission function, because t h e  reserve capacity of 
product ion f a c i l i t i e s  provides an a l t e r n a t e  source of  
power i n  the  event of a transmission outage. 

I I i .5.3 Save Harmless CI ause 

I 11.5.3.1 Disputed Issue 

Should t h e  c i t l e s  be requi red t o  lndemnify FP&L against a l  I 
claims from the  p a r t i e s  lnvolved i n  a t ransac t lon  invo lv ing  
wheeling by FPBL, even i f  t h e  c la im ar ises au t  of  The company's 
negl lgence o r  wrongdoing? The save harmless clause proposed by 
FPbL, which would grant  b lanket  indemni f icat ion t o  FP8L against  
a! I claims, read as f o l  lows: "[The Custaner] expressly agrees t o  
indemnify and save harmless and defend FPBL against  a l  I claims, 
demands, costs  o r  expenses a r f s i n g  o u t  o f  prov id ing the  
transmission service, including, wi thout l i m i t a t i o n ,  claims or 
demands asserted by [par t ies  t o  t h e  interchange agreement or  any 
t h i r d  par ty ]  i n  connection w l t h  the  del lvery of power t o  FPBL 
f o r  [ the Customer's] account. I t  

111.5.3.2 Pos i t ions  o f  t h e  Par t les  

The c i t i e s  d i d  not  oppose t h e  lnc lus ion  o f  sane form o f  save 
harmless clause but  objected t o  t h e  proposed language o f  FP&L 
because they bel i eved the  company shoul d be responsl b I e f o r  
clafms a r i s i n g  ou t  of t h e  company's own negl igence and 
wrongdoing. S t a f f  d i d  no+ ob jec t  t o  the c i t i e s '  pos l t lon.  FP8L 
claimed t h a t  b lanket  indemnlf i c a t i s n  i s  necessary because the  
company has no contro l  over the buyer and sei i e r  o f  interchange 
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power, and  it m i g h t  otherwise be h e l d  liable for any breakdown 
i n  arrangements between those parties. 

I 11.5.3.3 Canmission Decision 

The Commisslon accepted the cit ies! argument. s t a t i n g  that  there 
was no justification for FPBLIs proposal and  that the clause 
be lng  required by t h e  Commission would i n  no way subject FP&L t o  
I labill i t y  for actions by the buyer or sel ler of the interchange 
power e 

I I I .5.4 React1 ve Power CI ause 

I 11.5.4.1 Disputed Issue 

Should a power factor clause specify a speclflc, rather than 
vague, power factor below which there w l l  I be a penalty, a n d  
should the exact nature of the penalty be specif led? The 
fol lowlng reactive power clause was proposed by FP&l: "[The 
Transmission Servlce Customer] shal I be responsible for the 
s u p p l y  of reactive power (WAR) required on its own system and 
shal I be responsible for the s u p p l y  of reactive power required 
t o  malntaln the power factor of the power del lverad t o  
[Customer] a s  near u n i t y  as pract i c a ~  .'I 

I 11.5.4.2 Positions of the Parties 

S t a f f  objected t o  FPBL's proposed clause because it was vague as  
t o  what decrease i n  the power factor below u n i t y  ( 1  .Ol woul d 

violate the contract and  what penalty there would be for a 
violation. Moreover, requiring a u n i t y  power factor of wheeling 
customers woul d force those custaners t o  subs i dire transm isslon 
losses lncurred by FPBF I n  providlng service to wholesale and 
retail custaners t h a t  were not required t o  maintain a u n i t y  
power factor. B o t h  staff a n d  c i t i es  supported a proposal t h a t  
would requlre wheel ing custaners t o  maintain a power factor 
equal t o  FPBtfs average transmission system power factor. 

FPBL supported its proposal by s t a t i n g  t h a t  a h l g h  power factor 
increases its a b i l i t y  t o  transfer power and t h a t  s u p p l y i n g  
reactfve power costs the custaner less t h a n  t a k i n g  power a t  a 
lower power f i g u r e .  They also argued that the term "average 
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transmission system power f a c t o r "  i s  wi thout  meaning and t h a t  
other customers would be subsldlzed because FPBL, i t s e l  f, 
attempts t o  s tay as c lose t o  u n i t y  as poss lb le  by using 
capac i tors.  

I 11.5.4.3 Commission Declsion 

The Commission s tated t h a t  both of  Phe above proposals were 
flawed due t o  a lack of  speci f  i c l t y  and t h a t  ne l ther  one could 
be uncondit lonal l y  approved, I t  was decided t o  al low FP&L's 
proposed clause t o  remain i n  t h e  wheel lng agreements but make it 
subject  t o  t h e  cond i t ion  t h a t  FPBL make a sect lon 205 f l D l n g  
w i th  the  Commission I f  and when it decides t o  invoke t h e  
prov Is i on. 

I 11.5.5 F l r m  vs. Nonf l r m  Service and Responstbi I l t y  
f o r  Demand Costs 

I 11.5.5.1 Disputed Issues 

Two issues of dlspute r e l a t e d  t o  t h e  quest ion o f  demand cost  
a l  loca t ion  were: 

1 .  What constlPutes f i r m  wheel lng serv lce? 

2. Should nonf l r m  wheel ing customers be al located any demand 
costs? 

FPBL's wheel fng serv lce Is of fe red  on an " i f  and when avai lable1'  
basis l n  the  sense t h a t  they can refuse t o  wheel a t  the  t ime a 
request i s  made i f  there i s  l n s u f f i c l e n t  t ransmission capacity. 
However, once a commitment Is made t o  wheel f o r  a c e r t a i n  per lod 
of time, t h e  service i s  not  I n t e r r u p t i b l e ,  except f o r  I l m i t e d  
purposes, such as re1 i a b i l  l t y  o r  circumstances beyond the  
contro l  of FP&L. 

111.5.5.2 Pos l t lons  of  t h e  P a r t i e s  

FP&L rnaintalned t h a t  a l l  four  o f  t h e  wheeling servlces being 
of fered were f I r m  because once i n i t i a t e d  they cannot be 
in ter rupted (except f o r  l i m i t e d  purposes) dur ing the  per iod they 
are provlded and t h a t  the  services are  proper ly a l  located a 
p o r t l o n  of demand-related costs. 
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The c i t i e s  and s t a f f  argued t h a t  the  TA and TC wheeling 
services, which are provided only  f o r  shor t  per iods o f  tlme, 
shoo1 d n o t  be considered f inn and a l  located demand costs  because 
FPLL can fo recas t  accurately enough t o  re fuse t o  provide serv lce 
i f  there  Is I i k e l y  t o  be a capaci ty s h o r t f a l l  dur ing peak 
perfods; thus, the ccmpany could avoid any new capaci ty costs 
associated w i t h  these services. S t a f f  a lso argued t h a t  t h e  same 
r a t i o n a l e  should apply f o r  TB wheeling serv ice of one week or 
I ess. 

I 11.5.5.3 Commission Decls lon 

The Commission decfded t h a t  none ob t h e  four wheel ing serv lces 
o f fe red  by FP&L, inc lud ing t h e  longer term TD servfce, could be 
categor ized as f Irm serv Ice, because t h e  company can r e f  use 
serv ice a t  t h e  t ime of  a request; thus, customers have no 
assurance t h a t  they can receive service,  However, even though 
t h e  services were considered nonf f rm, it was decided t h a t  It was 
equ i tab le  t o  a l l o c a t e  a p o r t i o n  o f  FPLL's demand costs  t o  a1 I 
four  services. This  was because the  services do i n  a sense 
become firm once they are undertaken, and no matter how s h o r t  
t h e  t i m e  period, FPLL Is committed t o  using i t s  t ransmission 
system for wheel ing f o r  t h a t  duration. 

I I I .5.6 Method o f  Demand Cost A I  I ocat  ion 

I 11.5.6.1 Disputed Issue 

A t h i r d  issue r e l a t e d  t o  demand c o s t  a l  loca t ion  was what method 
o f  demand cos t  a l l o c a t f o n  should be used. 

I 11.5.6.2 Pos l t lons  o f  t h e  P a r t i e s  

C l t i e s  advocated the  use of  a s ing le  co inc ident  peak demand cos t  
a l l o c a t i o n  methodology because they bel ieved t h a t  t h e  FPBL 
transmission load was very seasonal I n  nature; thus, use o f  an 
average o f  1 2 monthty peaks methodol ogy woul d a r t  i f ica l  I y 
i n f l a t e  the  cost  o f  wheel Ing. Also, t h e  c l t f e s  an tended t h a t  
the1 r methodol ogy woul d encourage off-peak use of FPLLfs 
transmlssion f a c i l  i t i e s .  
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FP8L proposed al l oca t i on  on the  bas is  o f  an average o f  12 
monthly co inc ident  peaks because t h i s  method provided f o r  
synchronizat ion of r o l  led- in  t ransmisslon costs  and the  demands 
placed on t h e  transmission f a c i l i t i e s  dur ing t h e  same period. 
Moreover, FP&L bel ieved t h a t  i t s  load was sufficiently s tab le  
throughout t h e  year t o  j u s t i f y  the  use of  t h i s  methodology, 
po in t i ng  o u t  t h a t  the  average monthly and lowest monthly demands 
dur ing t h e  t e s t  per iod were 88 percent and 77 percent 
respec t ive ly  of  the  annual maximum demand. 

S t a f f  argued f o r  the  use of  an average of  FPBL's updated 12 
monthly generation peaks ( a  noncoincident approach) , adjusted 
f o r  known transmisslon load. This was thought t o  be super ior  t o  
FPBLIs approach because of  the  d i f f i c u l t y  o f  est imat ing 
t ransmission load, which would be requi red i n  t h e  co inc ident  
peak approaches, and because o f  the  add i t iona l  accuracy rea l  !zed 
by inc l  udlng known transmission load. 

111.5.6.3 Commission Decis ion 

The Commission decided t o  accept t h e  s t a f f ' s  proposal. They 
reasoned t h a t  the use of e i t h e r  of  the  co inc ident  peak 
approaches advocated by the  c l t i e s  and FPBL was lmpossible 
because o f  FPBL's l nab i l  i t y  t o  accurately est imate wheel ing 
demand. Moreover, t he  use of  a 12-monthly peak approach was 
consldered j u s t i f l e d  by the  r e l a t i v e  stability of FPBL's load, 
and s t a f f ' s  add i t i on  o f  known wheel ing t ransac t ions  was thought 
t o  more accurately r e f  l e c t  t o t a l  actual use of  the  t ransmisslon 
sys-tern and cos t  respons ib i l i t y .  

This case involved the  determinat ion o f  t he  r a t e  P a c i f i c  Gas and 
E l e c t r i c  Company (PGBE) should charge t o  wheel power f o r  the 
Central Val ley P ro jec t  (CVP) . The cont rac t  signed by PG8E and 
CVP i n  1967 provided t h a t  r a t e  disputes would be r e f e r r e d  t o  the  
Federal Power h r n  issi on (now the  Federal Energy Regu I a tory  
C m l s s i o n l  f o r  resolut fon.  PGBE f I l e d  f o r  an increase i n  the  
wheeling r a t e  from one m i l  I per kWh t o  1.7 m i l l s  per kWh i n  
1976, a r a t e  t h a t  CVP f e l t  was t o o  high under t h e  " f a i r  and 
equi tabler1 p rov i s ion  o f  t he  contract .  Other agencies which 
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f i l e d  b r i e f s  f o r  t h e  i n i t i a l  hearing included f h e  Northern 
Cal i f orn i a Power Agency ( NCPA) , t h e  Arv i n-Ed I son Water Storage 
Dis t r ic t ,  t h e  Department of t h e  Navy, t h e  Department of Energy 
(which succeeded the  Secretary of the  I n t e r i o r ) ,  and t h e  
Commission s t a f f .  

The I n i t i a l  dec is ion was issued on June 17, 1981, f o r  Docket No. 
ER76-532. The C m i s s i o n l s  op in ion (Opinion 143) was Issued 
August 16, 1982. AI  though t h e  appropr l a t e  val ue of %&E's cost  
of c a p i t a l  was a major p o i n t  of  content ion i n  t h i s  case, the 
f o l l o w i n g  summary w l I 1  no t  address t h i s  controversy. This 
discussfon focuses only on those issues which s p e c l f l c a i  l y  
r e l a t e  t o  wheel ing. The i n i t i a l  hearing and t h e  Cammission 
order both examined the choice of  t h e  most appropr iate method 
f o r  determining t h e  transmission wheeling rate.  There were a 
ser ies  o f  subissues which arose i n  choosing t h e  method, and 
these are discussed below. 

I 11.6.1 De l ta  Method Versus Cost of Service Methods 

I I I .6.1 . 1  Disputed Issue 

Should t h e  wheel ing r a t e  have been based on DOE'S Del ta  method, 
which i s  a f ixed-formula c a l c u l a t i o n  based on cost  increases 
over the  past f i v e  years, or on a deta i  led study of t h e  cost  of  
serv ice? The Del ta  method would have requi red an est imat ion of 
t h e  percentage Tncreases i n  PGbE's costs  o f  prov id ing CVP w i th  
wheel ing services between 1971 and 1976. This percentage would 
then be used t o  increase t h e  p r w  ious r a t e  o f  one m i l  I per kWh 
t o  determine t h e  new rate.  CVP and WE calcu lated t h a t  t h i s  
procedure would r e s u l t  i n  a wheel ing r a t e  o f  1.2 m i l  Is per kWh. 

I 11.6.1 .2 Pos i t ions  o f  the  P a r t i e s  

I n  t h e  i n i t i a l  hearing, CVP and DOE supported t h e  Del t a  method 
as a procedure which would s a t i s f y  the cont rac t ' s  p rov is ion  t h a t  
t h e  r a t e s  be #If a i  r and equ i tab1 e. Under DOE'S i n t e r p r e t a t i o n  
o f  t h e  PGAE-CVP cont rac t ' s  in tent ,  t h e  r a t e  should r e f l e c t  not  
PGbE's cost  o f  serv ice but t h e  government's avoided c o s t  o f  
construct ion.  DOE argued t h a t  the  DeEta method was a way t o  
make those ca lcu lat ions.  Accordlng t o  DOE, t h e  Commlssion must 
look a t  t h i s  case as a cont rac t  drspuTe ra ther  than a t y p i c a l  
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r a t e  case which would appropr ia te ly  be governed by t h e  
t r a d i t i o n a l  cost  of  serv ice approach. The s t a f f  argued t h a t  the  
cost  of  serv ice methodology should be employed i n  accordance 
w I t h  custanary Commission pract ices.  

I I I .6.1 . 3  Commlssim Decision 

The Commission af f i rmed t h e  argument o f  the  admin is t ra t l ve  law 
judge i n  t h e  i n i t i a l  decis ion t h a t  the  use o f  the  Del ta  method 
i n  t h i s  case was Inappropriate. I f  t h e  p a r t i e s  t o  t h e  contract  
had intended the  use o f  a s p e c i f i c  I t formulaic r a t e  making 
method," it would have been included i n  t h e  language of t h e  
contract. B u t  A r t i c i e  32 ind icates t h a t  the  agreement s p e c i f i e d  
a more f l e x i b l e  approach whlch would consider the  impact of  
var ious fac to rs  on cost. Therefore, the  cost  of serv ice method 
should be appl  ied. 

111.6.2 Combined Versus Separate System Costing 

I 11.6.2.1 Disputed issue 

Shoul d t h e  transmlssion system cosfs  be ca lcu lated by 
consider ing the  PGBE and CVP f a c l l l t i e s  as a single, combined 
system or  should t h e  transmission costs  of PGBE be ca lcu lated 
separately, w i t h  appropr iate c r e d i t s  being given t o  CVP on the  
f a c f l  i t i e s  used by &&E? This issue r e f l e c t s  t h e  unique nature 
of  the  r e l a t i o n s h i p  between the  F'GBE and CVP f a c i l  ! t i e s .  There 
are  a number of d l r e c t  and f n d i r e c t  interconnect ions between t h e  
two systems i n  northern CaB i fosn ia.  I t  has been c m m n  p r a c t i c e  
f o r  power purchased o r  generated by PGBE t o  flow over the  e n t i r e  
PG8E-CVP transmission system, ccmrningl ing w i th  CVP e l e c t r l c i t y .  
PG8E has t h e  responsibl i t y  o f  d ispatching both i t s  own and CVP 
power over the combined system. 

111.6.2.2 Pos i t lons  o f  the  P a r t i e s  

NCPA and the  Commission's s t a f f  both argued t h a t  the combined 
system method was t h e  most appropr iate approach i n  t h i s  case. 
A f t e r  determining the  combined system cost, they advocated 
a6 locat ing t h a t  cost  t o  PG8E and CVP based on t h e l r  respect ive 
use of  the transmlsslon system. S t a f f  and NCPA bel leved t h a t  
t h i s  approach was t h e  best way t o  account f o r  the  f a c t  t h a t  t h e  
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transmission systems were operated in an integrated manner. 
Such an approach would also insure that CVP would not in effect 
be charged for PGLE's use of its own transmission I ines. 

F'G&E and CVP opposed the implementation of the single-system 
viewpoint. PG8E based its argument on two factors. First, the 
two systems were not built to operate as a single entity. There 
were redundancies in the system which would not have been built 
if the transmission I ines were planned as one system. Secondly, 
PG&E could operate independently of the CVP system without a 
dramatic loss of re1 iabil ity. PG8E argued that Its use of the 
CVP system did not provfde any materfal benefits. CVP based its 
argument against the combined system method by pointing out that 
the two systems are separate, If Interdependent, In The language 
of the contract. PGBE was not given the right to use CVPls 
I ines. If PG&E did happen to use CVPls transmission faci I lties, 
this action was to be interpreted as an "Inadvertent flow'' not 
subject to compensation. 

111.6.2.3 Ccmmission Decision 

The Commission agreed with the admlnistratlve I aw judge's 
argument that the wheel ing rate should be determined using the 
traditional cost of service analysis, with credfts being given 
to CVP based on the system's integration. In the inltfal 
decision, the ALJ polnted out that tho combined system method 
would result in the customers of PGAE paying higher transmission 
rates and, in effect, providing a subsidy to the custaners of 
CVP. The judge affirmed PG8E's arguments that although the two 
systems were interrelated and coordinated In operations, 
construction planning was independent, and PG&E caul d operate 
without the CVP facillties (although CVP could not operate 
Independently of PGBE). 

I 11.6.3 Calculation of Credits 

I I I .6.3.1 Disputed Issues 

Given the adoption of F'G&Efs cost-less-credit method for 
calculating the appropriate wheel Ing rate, the parties were not 
in agreement over what constituted an appropriate credit. The 
initial decision included a discussion of a list of 
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c r e d i t - c a l c u l a t i o n  options, inc lud ing the  funct ional  i z a t l o n  o f  
transmission costs, incorporat ion o f  PG8Efs underground l i n e s  t o  
San Francisco i n  the  transmission r a t e  base, revenue c red i ts ,  
t h e  use of  actual net  f lows f o r  a l l o c a t i n g  costs, 
synchronization of  i n t e r e s t  expense, a generat ion-t ie equivalent 
c red i t ,  and t a x  adjustments. The Commission simp! I f  ied t h e  
c r e d i t  issue i n t o  an examination of  the  four c r e d i t  proposals 
made by PG8E: 

1 .  A 100 percent c r e d i t  f o r  generation taps constructed t o  
b r l n g  the  wheeled i oad from CVP t o  PG8E (estimated vat ue 
of  $1.85 m i  I I Ion o f  depreciated c a p i t a l  I .  

2. A 49.9 percent c r e d i t  (where 49.9 percent i s  the share o f  
the  t o t a l  kWh o f  power generated by CVP which is wheeled) 
for the  connections a t  the  powerhouses located a t  Spring 
Creek, J.F. Cam, and Tr inf- ty (est imated value of $1.98 
m i l l i o n  of depreciated c a p i t a l ) .  

3 .  A 100 percent c r e d i t  f o r  poss ib le  f u t u r e  use of CVPfs 
lfEastsidetf I ine (estimated vat ue of $3.07 m i l  I ion).  

4. A 5 percenl- c r e d i t  f o r  a l  I of  CVP's t ransmission 
f a c i l  i t i e s  r e f l e c t i n g  the  in tang ib le  re !  i a b i l  i t y  benef i t s  
accruing t o  PG8E and n o t  accounted f o r  i n  t h e  other 
al locat ions (amounting t o  an estimated $1.5 m i  I I ion).  

I I I .6.3.2 Pos i t ions  o f  the  P a r t i e s  

PGBE argued t h a t  the cost o f  generation t i e s  should not  be 
charged t o  wheel ed I oads. Therefore, E&€ proposed t h a t  cred i t s  
( 1 )  and (2) be establ  ished t o  ad jus t  f o r  t h i s  cost  element-. 
CVP, however, argued t h a t  a c r e d i t  was no t  t h e  best way t o  
handle t h i s  issue. Counsel f o r  CVP presented an a l t e r n a t i v e  
approach i n  which t h e  generation t i e s  would be removed frcm the  
transmission r a t e  base. 

In testimony recorded a f t e r  t h e  o r i g i n a l  f i l i n g ,  PG8E argued 
t h a t  c r e d l t  ( 3 )  should be abandoned because an t ic ipa ted  load 
growth d i d  no t  mater ia l  ize. PGBE d i d  n o t  have plans t o  use the  
flEastsIdeff I ine u n t i  I wel i i n t o  t h e  1980s. Therefore, PG&E 
should n o t  be requi red t o  g i v e  a c r e d i t  f o r  f a c i l  i t i e s  not  
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actual l y  u s e d .  T h i s  a r g u m e n t  was n o t  r e b u t t e d  by CVP. PG8E 
also p r e s e n t e d  a r g u m e n t s  t o  t h e  e f f e c t  t h a t  s i n c e  t h e  CVP 
t r a n s m i s s i o n  faci I i t i e s  were n o t  r e q u i r e d  f o r  t h e  smooth 
o p e r a t i o n  o f  t h e  PG8E s y s t e m ,  there s h o u l d  b e  n o  credit f o r  
CVP's p o s s i b l e  e n h a n c e m e n t  of s y s t e m  re1 i a b i l  I t y .  

I 11.6.3.3 Ccmmiss ion  D e c i s i o n  

T h e  Commiss ion  a f f i r m e d  t h e  i n i t i a l  d e c i s i o n  r u l i n g  t o  a d o p t  
c r e d i t s  ( 1 )  a n d  (2). T h e  a d m i n i s t r a t i v e  law j u d g e  observed t h a t  
s i n c e  CVP's a r g u m e n t  by c o u n s e l  d i d  n o t  c o n s t i t u t e  s u f  f i c J e n t  
e v i d e n c e  f o r  t h e  p r o p o s a l  t o  exclude t h e  g e n e r a t i o n  t ies frcxn 
t h e  r a t e  b a s e ,  t h e  c r e d i t  p r o c e d u r e  p r o p o s e d  by PGAE s h o u i d  b e  
a d o p t e d .  T h e  Ccmmission a g r e e d  t h a t  P h e  v ' E a s t s f d e t f  c r e d i t  was 
n o  l o n g e r  a p p r o p r i a t e .  However,  t h e  Commiss ion  r u l e d  t h a t  t h e  
r e l i a b i l i t y  credit s h o u l d  be  a d o p t e d .  The Commiss ion  f e l t  t h a t  
d e s p i t e  PGBE's s t u d i e s  t o  t h e  c o n t r a r y ,  t h e  PGBE s y s t e m  r e c e i v e d  
a n  i n t a n g i b l e  b e n e f i t  from i t s  i i n k a g e  w i t h  t h e  CVP s y s t e m .  

O t h e r  c r e d i t s  t h a t  had  b e e n  p r o p o s e d  by t h e  p a r t i e s  i n v o l  ved  i n  
t h e  p r o c e e d i n g s  were rejected by t h e  Commiss ion ,  s u p p o r t i n g  t h e  
a r g u m e n t s  made I n  t h e  l n i t i a l  d e c i s l o n .  

111.6.4 Rate D e s i g n  

I 11.6.4.1 D i s p u t e d  I s s u e  

S h o u l d  rates be based o n  a n  e n e r g y  c h a r g e  ( m i l  Is/kWh) or a 
demand charge ( c e n t s / k W ) ?  

111.6.4.2 P o s i t i o n s  o f  t h e  P a r t i e s  

The Commiss ion  s t a f f  s u g g e s t e d  t h a t  t h e  wheel  J n g  ra te  b e  c h a n g e d  
t o  a c e n t s / k W  rate because the costs o f  wheel  i n g  are d e p e n d e n t  
upon maximum l o a d  f a c t o r s .  Costs are t h e r e f o r e  more 
a p p r o p r i a t e l y  e s t l m a t e d  o n  a demand a1 l o c a t i o n  b a s i s .  S t a f f  
also c o n t e n d e d  t h a t  t h e  s w i t c h  to t h e  kW-based rates n e e d  n o t  
a l t e r  r e v e n u e s .  PG&E a n d  CVP b o t h  a r g u e d  f o r  a c o n t i n u a t i o n  of 
t h e  e n e r g y  c h a r g e .  PG8E p r e s e n t e d  e v i d e n c e  t h a t  t h e  kWh-based 
m e t h o d  a l l o w e d  f o r  a more accurate r e f l e c t i o n  of the cost of 
sew i ce. 
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111.6.4.3 Cmmlssion Decision 

The admin i s t ra t i ve  law judge r u l e d  t h a t  t h e  wheel ing r a t e  should 
continue t o  be formulated i n  terms of an energy charge. The 
p a r t i e s  had agreed t o  t h e  kWh-based r a t e  i n  t h e  o r i g i n a l  
con t rac t  and had been using such a r a t e  for  near ly  30 years. 
The AL4 f e l t  t h a t  t he  s-taff 's argument f o r  changing t o  t h e  
demand r a t e  was unconvincing. The Commission concurred. 

I I I .7 LiW far Percentage I%I&XS in EIBC~LIS 
Rates fac Transmlssian Services, &der 8e !Jixkei MC R W 9 !  

Questions concerning esca la t ing  energy cos ts  and fa' irness i n  t h e  
use o f  percentage adders were r a i s e d  fol lowing the  econmic  
upheaval created by the  o i l  embargo and a coal s t r i k e  l n  t h e  
1970s. Percentage adders were lncremental charges tacked on t o  
t h e  purchase p r i c e  o f  power. The Federal Energy Regulatory 
Cmmlssion (Commission) coal s t r i k e  r e p o r t  I n  1979 showed how 
ssadded charges may be compounded several t imes I n  a s i n g l e  
interchange t ransac t l on  w i thout  regard t o  t h e  actual in te rna l  

lncremental cos ts  incurred by each in te rven lng  u t i 1  ity.lfl 

The h r n l s s i o n  issued a Not lce o f  Proposed Rulemaking on A p r i l  
4, 1979, t o  establ  l sh  I I m i t s  f o r  al I percentage adders l n  
e l e c t r i c  r a t e  schedules. The Commission received comments i n  
the  rulemaking process from 90 pub1 i c  u t i l i t i e s  and 
cooperatives, s i x  power pools, 16 municlpal, state, and federal 
e n t l t i e s ,  and th ree  t rade associat ions. Sixteen cmmenters, 
inc lud lng  the  Commission s t a f f ,  appeared before the  Commlssion 
i n  hearings on June 4, 1979. The f i n a l  r u l e  was issued i n  Order 
No. 84 on May 7, 1980. 

The Commissionts r u l e  requ i res  t h a t  revenues be I lmited t o  one 
m i l  I per k i lowatt-hour or less i n  percentage adders which are 
p a r t  of r a t e  schedules used i n  t h e  "transmission or t h i r d  pa r t y  
resa le  o f  e l e c t r i c  power," A percentage adder i s  defined as: 

1.  Report of t h e  Deslgnated O f f  lcer, -1mest ipat ion IntQ 

March 19, 1979 (Docket No. ER78-367). The dlscussion of adders 
i s  found on pages 11-14 and Appendix I ,  pages 7-13. 

Wholesale PQWE T- 12-166189 I ~ Q  of €.LEI- Inadepuacias, 
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r a t e  component t h a t  recovers revenues computed whol ly o r  i n  p a r t  
as a percentage of  the  p r i c e  of purchased power paid by a 
t ransmi t t ing  u t i  I i t y  f o r  power generated by another u t i 1  i ty . "  
The r u l e  a lso requi res Ysubmittal o f  c o s t  informat ion t o  support  
t h e  I i m i t s  t h a t  a re  establ ished for percentage adders used by a 
t r a n s m i t t i n g  u t i l  i ty . "  I f  the u t i 1  I t y ' s  percentage adders a re  
I lmited t o  one m i l  I per k i  lowatt-hour OT less, cost  informat ion 
I s  not  required. The canments and t h e  issues discussed i n  the  
f i n a l  r u l e  a re  summarized below. 

I 11.7.1 Author i ty  of the  C m i s s i o n  t o  Establ Ish  
Rates 

I I1.7,l.l Disputed Issue 

Does 
l e g i s  

I 11.7 

t h e  Commission have t h e  a u t h o r i t y  under e x l s t i n g  
a t l o n  t o  establ I sh  r a t e s  by rulemaking procedures? 

1.2 Pos i t ions  of t h e  Par t ies  

Potmac E l e c t r i c  Power Company (PEPW) and other  canmenters 
chaf lenged t h e  au thor i ty  of  the  Ccmmission t o  establ Ish ra tes  by 
rulemaking procedures as proposed. PEPCO argued t h a t  Section 
403(c) of t h e  Department of Energy Organization Act (DOE Act) 
d i d  not  g ive  the  Commission greater  a u t h o r i t y  than t h a t  
author l red by the  Federal Power A c t  and, therefore, the  
Commission d i d  no t  have the  a u t h o r i t y  4-0 issue a r u l e  on rates. 
The Commission s t a f f  r e p l i e d  t h a t  t h e  Commission may exercise 
" i t s  d i s c r e t i o n  t o  establ  i sh  j u s t  and reasonable r a t e s  by r u l e v v  
under both the  DOE Act and t h e  Federal Power A c t .  

I I11.7.1 . 3  Commission Rul ing 

The Commlsslon agreed w i t h  t h e  s t a f f  t h a t  t h e  DOE Act d l d  
es tab l i sh  a procedure whereby the Commission may decide on the 
" justness and reasonableness of r a t e s  on a generic basis, 
independent1 y of  s t r l  c t l  y adjudicatory proceedings. It The 
Commission's op in ion  was t h a t  rulemaking i s  an appropr iate too l  
when a feature ccmmon t o  t h e  e n t i r e  indust ry  i s  found t o  lead t o  
undesirable e f fec ts .  
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1 1  I .7.2 Use o f  Adders f o r  Cost Recovery 

I 11.7.2.1 Disputed Issue 

What purposes are  served and what costs  should be recovered by 
the use of percentage adders i n  r a t e  schedules? 

111.7,2.2 Pos i t ions  of the  P a r t i e s  

The Commissionls pre l imlnary p o s i t i o n  i n  the  hearing was t h a t  
t h e  use of  percentage adders i n  e l e c t r i c  r a t e s  should be 
s t r i c t l y  I imi ted Po recovery o f  incremental costs  t h a t  are 
e i t h e r  too  d l f f i c u l t  or  t o o  expensive t o  quant i fy .  Adders were 
not designed f o r  t h e  recovery o f  f i x e d  costs or a r e t u r n  on 
investment. 

The commenters, on t h e  other hand, described t h e  u t i  1 i t i e s '  use 
of percentage adders as "compensation f o r  f i x e d  costs, 
incremental costs, r i s k s  taken by the  generating u t i l  i t y ,  o r  
e r r o r  i n  the est imat ion of costs.T1 Several commenters viewed 
percentage adders as an l l incent ive t o  engage i n  interchange 

or  sane form of ccmpensatlon beyond those costs 
t h a t  are f u l  l y  al located. 

111.7.2.3 Commission Rul ing 

The Commission r u l e d  t h a t  the  use of percentage adders based 
so le ly  on the purchased power p r i c e  cannot be cos t  j u s t i f i e d .  
The Commission accepted t h e  f a c t  t h a t  a I i m i f  sd one m i l  I per 
k i lowatt-hour can sfusual l y  be c o s t  j u s t i f i e d . "  Therefore, t h e  
f inal r u l e  permits t h e  use of percentage adders up t o  t h i s  I i m i t  
wi thout cos t  j u s t l f i c a t i o n .  Percentage adders i n  excess of the  
l i m i t  are permit ted subject  t o  adequate cost  j u s t i f i c a t i o n .  

I I I .7.3 Scope of the Rule 

I 11.7.3.1 Disputed Issue 

Should t h e  r u l e  apply t o  both generating and transmission 
u t i l  i t i e s ?  
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I I I .7.3.2 PosT t i o n s  o f  the  P a r t i e s  

The proposed r u l e  would have establ ished I i m i t s  for al I 
percentage adders i n  e l e c t r i c  r a t e  schedules. Several of t h e  
commenters suggested t h a t  t h e  r u  I e m i g h t  appropr ia te ly  be 
appl ied t o  transmission u t i 1  i t i e s .  This would, they argued, 
9-educe unreasonab I e costs  t o  t h e  purchasing u t i  I i t y  ' 1  

I I I .7 .3 .3  Commission Rul Ing 

The Ccinmisslon concluded t h a t  t h e  f l n a l  r u l e  appl les t o  those 
u t i !  I f i e s  involved I n  the  %-ansmission or t h i r d  par ty  resa le  of 
e l e c t r i c  power." The Commission's rul Ing was predicated on t h e  
recognized llfunctional d l f f  Iculties salsed by the use of adders 
by t ransmi t te rs  I n  mul t ip le ,  as opposed t o  b i l a t e r a l ,  
Interchange transactions.11 The Canmission asserted t h a t  it w i I I 
continue t o  study t h e  use of percentage adders by generating 
u t i  I i t i e s .  
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Appendix JV 

lnstitutlonal Aspects of Wheellng Arrangements 

Special institutional aspects of the re1 ationsh ip between 
uti1 ities, can have Influences on the appropriateness of the 
terms and conditions in the wheel ing arrangements. It wil I be 
argued In this appendix, howevert that these Institutional 
aspects are minor with perhaps the exception of central ly 
dispafched power pools. A1 I other institutional aspects can be 
considered minor variations of normal relationships between 
uti1 i-bies. The different. institutions that wil 1 be discussed in 
this appendix are: ( 1 )  power pools; (2) holding companies; and, 
( 3 )  federal marketing agencies, 

There are basical I y three types of power pool s. The f frst type 
Is composed of closely coordinated power pools in which 
generation i s  central ly dispatched and planning i s  determined by 
a central body. This means that a l l  decisions as to power 
production i s  control led by the pool .) The actual generating 
plants are operated by the individual utilities but decisions as 
to how much and when those plants produce power are control led 
by the pool. Central ized dispatching means that the I owest cost 
plants are operating and the cost of power production in the 
area 1s minimfzed. Reliability is also increased since power 
generation Is not central ized in a dew plants. Finally, 
coordinated planning ensures that the most eff lcient plants are 
built in a region at the appropriate time. The pools in the 
Northeast, such as NEPOOL, NYPOOL, and the PJM Pool are 
representative of th i s  type. 

The second type of power pool are moderately coordinated power 
pools. This type has a brokerage system to determine 
generation, and performs sane central ized planning. In this 
type of systems offers to buy and sell power are received by 
participating utilities, usual ly  hourly, and matches are  
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performed f o r  power exchanges based on some agreed upon 
formula. Most o f  the  advantages o f  a c lose ly  coordinated pool 
can be captured by such systems. The F l o r i d a  Power Pool 1s an 
example of  t h i s  type. 

The f i n a l  type i s  composed o f  loose1 y coordinated power pool s8 
which have var lous methods of dePerminlng power exchanges and 
perform some centra l  lzed planning. How wel I they approach 
achievlng the  advantages obtained by c lose ly  coordinated pools, 
depend on t h e l r  degree of coordlnat lon.  

The s ta ted  ob jec t ives  of a l l  pool types i s  t o  minimize power 
product ion cos ts  through t h e  use of  bu lk  power t rans fers .  
Therefore, they are  consis tent  w i t h  t h e  reasons glven f o r  t he  
promotion o f  wheel lng by u t i 1  i t i e s .  

The wheel Ing arrangements o f  power pool s, studied i n  Appendices 
I and II, a re  s!m!lar Po those between other  u t i l i t i e s  w i t h  t h e  
except ion of compensation methods, and n o t l f  I c a t i o n  requirements 
I n  cent ra l  i y  dfspatched pools. The compensation methods used i n  
sane centra l  l y  dispatched pools are  rad i ca l  l y  d i f f e r e n t  from 
other  wheel Ing arrangements. NEPOQL does nod- charge for  
wheellng servlces f o r  economy power sales, and, u n t i l  r ecen f l y  
PJM d l d  no t  charge f o r  wheel ing serv lces f o r  any type of power 
sales. NYPOOL, ra the r  than charging f o r  the  service, g ives 9.2 

percent of  t he  pool ls savings t o  bu lk  t ransmisslon I ine owners. 
For a1 I of these pool s, the  p r i c e  mechanism o r  costs  do no t  
in f luence decls ions on wheel Ing services. 

This s i t u a t i o n  may lead sme t o  a l lege  t h a t  without- the p r l c e  
mechanism too  much wheel Ing serv ices are being demanded and 
wi thout  cos t  based r a t e s  t o o  I l t t l e  o r  t o o  much wheel lng 
services are being suppl ied dependent on t h e  degree o f  
compensation f o r  t ransmisslon services. However, t he  lnd lv idua l  
u t i i l t l e s  do no t  make decis ions on wheelfng services, b u t  
rather,  the  power pool through t h e i r  decis ions on power 
generat ion and capacl ty  p i  anning. The costs  o f  t ransmlssion 
should be and are considered, therefore,  I n  the  poo1's cost  
rnlnimizing dec ls lon process. 

Another problem Is t h e  vast  amount of wheellng t ransac t ions  thad- 
are made i n  h lgh l y  centra l  ized pools. I t  may be d i f f i c u l t  t o  
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quanitify the costs Involved in all the wheeling transactions 
that may occur. In concl uslon, in the case of power pool s, the 
compensation methods may be justified. 

The second major difference between power pool wheel ing 
arrangements and other arrangements is in the notification 
areasI Usual ly, notif Ication requirements state that normal 
dispatching procedures are to be used. In central fzed poo15, 
a! I power flows are control led by the pool itself, so 
notif fcations usual ly are not necessary. 

IV.2 MI dl rig Qangmhs 

A number of utilities in the United States are organized into 
holdlng companles. A utility holding cmpany Is a company where 
one overal 1 umbrel la company controls a number of other 
companies, scmetimes referred to as operating companies. The 
umbrel la company usual ly does not sel I power direct1 y to retai I 
custcmers but Is responsible for  overal I management, 
joint-coordination, and planning for al I of the operating 
companles. In sane cases, al I power production is the 
responsibillty of one subsidiary while retail power sales may be 
the responsibrl lty of the other subsidiaries. Usual ly, the 
operating companies are organized on the basis of the state in 
which they are located. For example, If a company is operating 
in three states, I t  may form operating subsidiaries in each of 
the three states. Since regulation of retail sales of investor 
owned uti1 ities is at the state level, regulation Is made much 
easier under this type of organization. 

Holding companies are sfmilar to power pools in that generation 
and capacity planning are central ized in the company. The 
Individual subsidiarles usually do not have authority in these 
decisions. Therefore, they are not influenced by charges for 
wheel fng services. The costs of transmlssion, therefore, should 
be considered at the level that decisions are made, that is, at 
the holding company level. 
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IV.3 Federal MarkefLtas 

Federal Marketing Agencies are  i d e n t i f  led and t h e i r  wheel ing 
arrangements described i n  Appendix I o f  t h i s  repor t .  There i s  
I i t t l e  d f f fe rence beheen t h e i r  wheel Ing arrangements and those 
of  o thers w i th  the  excepf ian o f  the  higher incidence o f  t a r i f f s  
and simpler r a t e  schedules. In  cont ras t  t o  investor  owned 
u t i l i t i e s ,  there  i s  l i t t l e  regu la t i on  o f  the  Agencies. Their  
wheel ing arrangements on ly  have t o  be i n  t h e  "pub1 i c  in te res  If, 

t h a t  is, they have t o  r e t u r n  the  pub1 IC's investment. No 
compelling reason was found t h a t  t he re  should be spec al 
d i f fe rences  between the  Marketing Agencies' wheel ng 
arrangements and those of o ther  e n t i t i e s .  
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