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HAT  CREEK  PROJECT 

POWER PLANT 

PREDICTED  OPERATING REGIME 

UNITS 1 TO 4 

1. GENERAL 

(a )   S ta r t -up  

The f o u r   c o a l   f i r e d   u n i t s  will be i d e n t i c a l  and are  scheduled 

f o r  commerc ia l   serv ice on 1 August 1988, 1 August 1178C1, 1 August 

1990  and 1 August   1991,   respect ive ly .  

( b )  L i f e t i m e  

For   the  purposes  o f   p lanning,   the  pro. iect  will have a nominal 

o p e r a t i n g   l i f e   o f  35  years,   f rom 1 August  1988 t o   3 1   J u l y  

2023. 

( c )  System 

The u n i t s  will o p e r a t e   i n  a p redominan t l y   hyd roe lec t r i c   genera t i ng  

sys tem  wh ich ,   cur ren t   fo recas ts   ind ica te ,  will have a peak 

demand o f  9,340 MW and energy   load  o f  52,885 GWh i n  1988/89. 
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( d )  Capacity  Factor 

All capaci ty   factors  quoted i n  th is  document have bee81 calcu- 

lated as a percentage of net output, i .e.  500 MW on a u n i t  

basis or 2,000 M W  on a p l a n t  basis.  

(e )  Underfrequency  Operation 

The units will be able t o  supply 100% MCR continuous1.y down t o  

58.5 Hz and will be capable of periodic  excursions a t  th is  

o u t p u t  down t o  57.6 Hz as  defined i n  the spec i f ica t ion   for   the  

u n i t .  If  the time period a t  57.6 Hz exceeds 30 cycle; ,   a l l  

load  will be shed and the units run, manually  controlled a n d  

using auxi l ia ry   fue l ,  on house load  until  re-synchronizing i s  

possible. 

( f )  Minimum Load 

Normal planned m i n i m u m  continuous  load  per u n i t  without  auxi- 

l i a ry   fue l  will be 30% o f  MCR. Operation on auxiliary  fuel 

below 30% for  other  than short periods will be avoided. 

The associated open p i t  mine will  operate on a three : ;hif t ,  

seven day basis f o r  354 days per year. Production r a t e s  will 
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be dependant  upon  generat ion  requirements  forecast  one  year i n  

advance. Once t h e   m i n e   p r o d u c t i o n   i s   s e t   b y   t h e   f o r e & s t ,   t h e  

p e r m i s s i b l e   v a r i a t i o n   i n   a n n u a l   o u t p u t  will be l i m i t e c   t o  

about   p lus or minus  ten  percent.  A 15 d a y   s t o c k p i l e  will be 

p r o v i d e d   a t   t h e  power p l a n t   t o  accommodate short- term  imbalances 

between  mine  production and  power p lant   consumpt ion.  

( h )  Make up Water  System 

Make up  water will be  pumped f rom  the  Thompson R i v e r   t o   t h e  

s t a t i o n .  A r e s e r v o i r   a t   t h e   s t a t i o n  will a l l o w  make up  pumping 

t o  be s c h e d u l e d   i n d e p e n d e n t l y   o f   d a i l y   l o a d  and will a l s o  

a l l o w   o p e r a t i o n   a t  maximum l o a d   w i t h o u t  make up  f rom  the 

Thompson R i v e r   f o r  70 days. 

2. OPERATING MODES 

( a )   A v a i l a b i l i t y  

The l o n g - t e r m   a v a i l a b i l i t y  o f  Hat  Creek u n i t s   i s   e s t i m a t e d   t o  

be as f o l l o w s :  

Planned  outage  factor 11.5% (1,008 hours)  

Maintenance  outage  factor  3.0% (260 hours)  

D e r a t i n g   a d j u s t e d   f o r c e d   o u t a g e   r a t e  12.0% (900 hours)  

I n c a p a b i l i t y   f a c t o r  25 % 

A v a i l a b i l i t y  75 % 
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D u r i n g   t h e   e a r l y   i n - s e r v i c e   p e r i o d   t h e   e s t i m a t e d   a v a i l a b i l i t y  

o f  each u n i t   i s  expec ted   t o   p rog ress   as  shown i n   t h e   t a b l e  

be l  ow: 

Year o f   s e r v i c e  

1 s t  65% 

2nd  70% 

3rd and t h e r e a f t e r  75% 

Each u n i t   i s   e s t i m a t e d   t o  be u n a v a i l a b l e   f o r   s i x  week; i n  each 

yea r   due   t o   annua l   ma in tenance   wh ich   resu l t s   i n   t he   p lanned  

o u t a g e   f a c t o r   o f  11.5% ind ica ted   above.  

(b)  Annual  Operation 

The f o l l o w i n g   t a b l e   i l l u s t r a t e s   t h e   e x p e c t e d   H a t   C r e e k   e n e r g y  

o u t p u t   f o r   t h e   d u r a t i o n   o f   t h e   p r o j e c t ' s   l i f e .  The i n i t i a l  

y e a r s   a r e  shown i n  d e t a i l   t o  show t h e   e f f e c t s   o f  chanqes i n  

u n i t   a v a i l a b i l i t y   f a c t o r s .  

F i s c a l  Year Maximum Enerav  Outout 
A p r i l  -March Ava{E;";i t y  Mi n imum 

*" 

" 
88- 89 2,140 1,700 
69-90 5,150 

2,000 
4,100 

90-91 
4,700 

8,380 6,700 
91-92  11,670 

7,700 

92-93  12,780 
9,300 

10,200 
10,800 

93-94 
11,500 

94-95 
13,060 10,500 
13,140 

11,700 
10,500 11,800 

t h e r e a f t e r  13,140  10,500  11,800 
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I n   a d d i t i o n   t o   t h e   g e n e r a t i o n  above,  each u n i t   c o u l d   p r o d u c e  

about 1,300 GW.h i n  the  s ix   month  commiss ion ing  per iod  immedi-  

a t e l y   p r i o r   t o  commercial   operat ion.  

Based on   t he   expec ted   ave rage   ou tpu t ,   t he   l i f e t ime   capac i t y  

f a c t o r  will be approx imate ly  67%, varying  between 60% and  75%. 

The est imated  Hat  Creek  energy  outputs  include minimum gener-  

a t i o n   c o n s t r a i n t s  imposed b y   t h e   m i n e ' s   i n a b i l i t y   t o   a d j u s t   t o  

l a r g e   a n n u a l   v a r i a t i o n s   i n   c o a l   r e q u i r e m e n t s .  

( c )   Mon th l y   Opera t i on  

The 85 p e r c e n t   a v a i l a b i l i t y ,  when n o t  on planned  outage  has 

been c a l c u l a t e d   f r o m   t h e  assumed d e r a t i n g   a d j u s t e d   f o r c e d  

outage  ra te  and  the  maintenance  outage  factor .   P lanned  outage 

will l i k e l y  be scheduled f o r   t h e  summer months,   i .e.   Apr i l  

through  September. 

Est imates o f  m o n t h l y   v a r i a t i o n s   i n   H a t  Creek  energy  peoduction 

a r e  shown i n  Table 1 and i l l u s t r a t e d   i n   F i g u r e  1. 

Al though  the maximum month ly   ou tpu t  shown i s   l i m i t e d  ,y t h e  

assumed p l a n t   a v a i l a b i l i t y ,  n o   g e n e r a t i o n   p l a n t   o r  c o ~ l  

supply  equipment  should limit t h e   a b i l i t y   o f   t h e   p r o , i e c t   t o  

o p e r a t e   a t   f u l l   o u t p u t   f o r   e x t e n d e d   p e r i o d s   o f   t i m e  ( i  .e. s i x  

months).  
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( d )   D a i l y   O p e r a t i o n  

A t  a l l   t i m e s   d u r i n g   t h e   u n i t s '   l i v e s  it i s  necessa ry   t ha t   Ha t  

Creek will be c a p a b l e   o f   o p e r a t i n g   a t   r e l a t i v e l y   l o w   c a p a c i t y  

f a c t o r s   d u r i n g   h i g h   w a t e r   c o n d i t i o n s .   T h i s   t y p e   o f   c l p e r a t i o n  

i s   l i k e l y   t o  be m o r e   f r e q u e n t   i n   t h e   l a t e r   s t a g e s   o f   t h e  

u n i t ' s   l i f e .   F o r   t h i s   r e a s o n   t h e   u n i t s   m u s t  be s u i t a b l e   f o r  

t h e   f o l l o w i n g   t y p e s   o f   o p e r a t i o n :   t w o - s h i f t i n g ,  weekend 

shutdown,   peak ing   (o r   cyc l ing)   and  au tomat ic   genera t ion   con t ro l .  

A u n i t  may a l s o  be h e l d   o n   l i n e  as o p e r a t i n g   r e s e r v e   r e a d y   f o r  

r a p i d   l o a d i n g .  Ramping rates  between 30% and 100% o f  MCR a r e  

expec ted   t o   app rox ima te   t o  10 MW/min. under  normal  operat ing 

condi t ions.   Immediate  load  acceptance will be 10% o f  MCR a t  

f u l l   b o i l e r   p r e s s u r e .  

3. STARTS 

The number o f   s t a r t s  each u n i t   i s  expected t o   e x p e r i e n c e   d u r i n g   i t s  

l i f e t i m e   i s :  

250 Co ld   S ta r t s  

375 Warm S t a r t s  

940 H o t   S t a r t s  
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GLOSSARY OF DEFINITIONS 

The principle  source document for  Definit ion of Terms shal l  be Appendix A 

of the CEA 1978 Annual Report on Generation Equipment S ta tus .   (F i le  

reference 604H-00585.) 

Automatic Generation  Control 

The automatic  regulation o f  the power o u t p u t  of e lectr ic   generators  

within  a  prescribed  area  in  response t o  changes  in  system frequency, 

t ie- l ine  loading,  or the re la t ion  of these  to  each other, so as t o  

maintain the scheduled  system  frequency  and/or  the  established  inter- 

change w i t h  other areas  within  predetermined  limits. 

Avai labi l i ty  

The percent o f  time the u n i t  was avai lable  for serv ice ,  whether  operated 

o r  n o t .  Equal to   ava i lab le  hours divided by the to ta l  hours i n  the 

period under consideration,  expressed  as a percentage. 

Base Load 

Operation a t  e s sen t i a l ly  a  constant o u t p u t  which forms par t  or a l l  of 

the base load  of the system. 
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Capaci ty   Factor  

The r a t i o   o f   t h e   a v e r a g e   l o a d  on a machine o r   equ ipmen t   f o r   t he   pe r iod  

o f  t i m e   c o n s i d e r e d   t o   t h e   c a p a c i t y   r a t i n g  o f  the  machine  or  equipment. 

Co ld   S ta r t  

Is one i n  w h i c h   t h e   f i r s t   s t a g e   s h e l l   i n n e r   m e t a l   t h e r m o c o u p l e   i s   l e s s  

than 30OoF. Th is   no rma l l y  means a u n i t  i s  shut  down f o r  one week o r  

more. 

Cycl i nq 

O p e r a t i o n   i n  a sp inn ing   reserve  mode which  reduces u n i t   l o a d  t o  the  

predetermined minimum (30%) t h e n   i n c r e a s e s   t o  a d e s i r e d   l o a d  when r e q u i r e d .  

Deratinq  Adjusted  Forced  Outage  Rate (DAFOR) 

Is t h e   r a t i o   o f   e q u i v a l e n t   f o r c e d   o u t a g e   t i m e   t o   e q u i v a l e n t   f o r c e d  

ou tage   t ime   p lus   t o ta l   equ iva len t   ope ra t i ng   t ime .  

Hot  Re-Start  

Is one i n  which  the first stage  shel l   inner   meta l   thermocouple i s  g r e a t e r  

than 70OoF. Th is   no rma l l y  means a u n i t   i s   s h u t  down f o r   l e s s   t h a n  a 

day. 
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Maximum Cont inuous  Rat inq (MCR) 

Means the   g ross  maximum e l e c t r i c a l   o u t p u t   ( i n  megab Ia t t s )   wh ich  a n e r -  

a t i n g   u n i t  has  been  designed f o r  and/or shown by  acceptance t e s t  t o  be 

capab le   o f   p roduc ing   con t inuous ly .  

Operatinq  Reserve 

Is t he   un loaded   genera t i ng   capac i t y   o f  firm resources   ready   a t  a l l  t imes 

t o   t a k e   l o a d  upon demand, a t   l e a s t  50% o f  which  must be o n - l i n e .  The 

c r i t e r i a   f o r   o p e r a t i n g   r e s e r v e  i s  based  on the   Nor thwest  Power Pool 

P r i n c i p l e s  and  Procedures  which  provide a more d e t a i l e d   d e f i n i t i o n .  

Peakinq 

The r e q u i r e m e n t   t o   a s s i s t   i n   m e e t i n g   t h a t   p o r t i o n   o f  peak load  which i s  

above  base  load. 

T w o - S h i f t i n q  

O p e r a t i o n   i n   w h i c h   t h e   u n i t  i s  taken o f f   t h e   l i n e   f o r  an o v e r n i g h t  

p e r i o d  and resynchron ized  in   the   morn ing .  
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Warm Start 

Is one in which the   f i r s t   s t age   she l l  inner surface metal thernocouDle 

i s  between 3OO0F and 70OoF. This  normally means a u n i t   i s  shut down for  

two t o  five  days. 
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