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Exploration Highlights 

1977 : - coal seai i  identified on Illtyd Creek by personnel of Pan Ocean 
Oil Ltd. (a predecessor m - p m y  of Akrford Resources Ltd.). 

- squired 21 Co31 Exploration Licerxes awerinq 339,144 hectares 
(838,014 acres). 

1978 : - regional mpping and 4 diamond drill holes totalling 457 metres 
(1,500 feet) gave inferred reserves of 96 million tonnes in two 
coal areas. 

- acquired cnntrol of three additional Coal Exploration Licences 
f m  Canadian Aran Petroleun Ltd. bringing the total area 
controlled to 387,308 hectares (957,024 acres). 

1979 : - 4,420 metres (14,500 feet) of dimnd drilling arnprising 23 
holes determined: 

- measured reserves (proven) of 120 million tonnes of low 
sulphur, high volatile C bituninous mal in situ for the 
Illtyd Creek Deposit. 

- indicated and inferred reserves of 261 million tomes 
of low sulphur, high volatile C bituninous ma1 in situ 
within four other cnal areas. 

1980 : - 26 diamnd drill holes for 5,823 m (19,104 ft.) were mpleted 
on seven deposit areas. This resulted in: 

- proven reserves = 120 million tonnes in situ (Illtyd 
Creek Deposit). 

- indicated and inferred reserves = 539 million tonnes in 
situ. 

1981: - preliminary mining feasibility study of the Illtyd Deposit was 
ocmpleted examining provision of 500,000 or 750,000 tonnes of 
coal per year to an an-site thermal power station (140 MW or 
210 MW capacity, respectively). 

- initial econanic study of on-site generation of thermal- 
electric pwer and transmission to the existing Yukon p e r  
grid was carried out. 

- Both reports were distributed to the Federal and Territorial 
Governments and Northern Canada Pawer &mnission. 

1982 - environmental baseline studies, begun in 1980, are mntinuing. 

........................... Illtyd Deposit $2,075,000 ...................... Balance of Property $2,508,000 
lUC?&  ...................................... $4,583,000 



THE BONIm P W E  COALFIELD 

Location 

The Bonnet Plune Coalfield is located approximately 450 k i l m e t r e s  mrth of 
Whitehorse and 210 k i l m t r e s  north of the  town of  Payo (Figure 1). It is 
bounded on the mrth by the Peel River; on the e a s t  by the Knorr Range; on the 
sout& by the  Erneke Fblmtains and on the v:zst by a la: smies of h i l l s  ly in?  to 
the west of the  Wind River. Tne Eonnet P lu i~e  River fio;:s t h r o q h  the eastern 
portion of the  Basin. 

History 

A predecessor company of Aberford Resources Ltd. squired control  over 24 Coal 
Exploration Licences during 1977 and 1978. Since t h a t  time the  Capany has 
conducted extensive d r i l l i n g  programnes throughout the  Basin, culminating in a 
Preliminary Feas ib i l i t y  S t d y  of the I l l t y d  Creek Depsit. 

Physiography 

The Basin forms a topographic l o w  bounded by the mun ta ins  described above. The 
area is mainly swamp with rock outcrops limited to the  areas adjacent to the 
munta ins  and within the creeks and r i v e r s  flowing through the  Basin. 

Results of  Reaional Fbrk 

Coal has been discovered in areas throughout the southern, southwestern and 
west-central por t ions  of  the  Basin, 'Ihe coal is ranked as high v o l a t i l e  C 
bituninous, l o w  sulphur ma1 (Table 1). 

The coal is found in rocks of Cretaceous age within the  Lower Bonnet Plu~le  
Formation, Five major d horizons have been located within the middle portion 
of  the formation, 

Bonnet Plune Resources 

Some 660 mil l ion tonnes of i n  s i t u  mal have been located i n  seven coal areas 
(Table 11). Of this t o t a l ,  120 mil l ion tomes in the I l l t y d  Emit may be 
considered measured reserves, The remaining 540 mil l ion tonnes are d r i l l -  
indicated or dr i l l - in fe r red  resources, 

I l l t y d  Creek Dewsit 

f ie  I l l t y d  Creek Depsit was  chosen f o r  de ta i led  d r i l l i n g  i n  order  to prove 
subs tan t ia l  measured reserves of ax1 and to s t d y  one ma1 area in d e t a i l  
(Figure 2). Ckily t h e  top ttx> seams w e r e  d r i l l e d  i n  t h i s  Depsit. Dri l l ing was  
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TABLE I 

ABERFORD RESOURCES LTD. 

BOTJNET PLUME COALFIELD 

AVERAGE QUALITY - CLEFS? COAL 

Yield  77.1% 

W i s t u r e  5.3% 

Ash 14.3% 

V o l a t i l e  Matter 33.0% 

Fixed Carbon 47.5% 

C a l o r i f i c  Value 10,012 BTU1s/lb. (23.3 MJ/kg) 

Sulphur  0.34% 



Deposit Area 

Ill tyd 

Wmecke 

Airstrip 

Wind 

West Illtyd 

Garlic Ring 

Spaceship 

TABLE I1 

ABERFORD RESOURCES LTD. 

SUMMARY OF RESOURCES 

Millions of Tonnes Deposit Cum. 

Measured Indicated In£ erred Total Total 





amfined to coal having a depth of less than 300 metres. Extensions of the  
t op  two seams coil t inw f o r  unknown dis tances  along strike to the north and south 
and downdip to the e a s t  to depths grea te r  than 300 metres. It is presuned t h a t  
the  lower three seams occur within the  I l l t y d  Dewsit although they have not 
been d r i l l ed  and are mt included in resources. 

Dri l l ing revealed a coal area dipping a t  less than 20 degrees to the  ea s t  and 
forning a g m t l e  s y n c l i r , ~  h 3  mrth to s m t h  . h 5  major  f a d  t ing was  located 
within the I l l tyd  Dcpsit. k t h  seam horizons beme more shaley to the north, 
with the ma1 portion of the horizon thinning. The average q u a l i t y  of clean 
coal within the  I l l t y d  Deposit is indicated by Table 111. Reserves a r e  shown by 
Table 11. 

Based on these reserves and qua l i ty ,  Aberford Resources Ltd.  then embarked on 
the  thermal p e r  s t a t i o n  project study. 

I l l t y d  Deposit - Thermal Fowr  Project 

It w a s  decided, i n  view of the  Yukon Ter r i to ry ' s  need f o r  addi t ional  electric 
power, par t icu la r ly  in the near-term, t h a t  the  I l l t y d  Deposit m u l d  form the  
nucleus of a reserve t h a t  would be proposed to both Federal and Territorial 
agencies as the site f o r  a thermal generating s t a t i o n  to be developed in s tages  
of 70 megawatt uni ts ,  to a total of  210 megawatts. ESlgineering s tud ies  by 
Aberfordls mnsul tan ts  indicated t h a t  such a power s t a t i on  w u l d  require  sane 23 
mil l ion tomes of  mal supply over 30 years. The reserves of  No. 1 and 2 Seams 
i n  the  I l l t y d  Deposit t o t a l l i ng  183 mil l ion tonnes m u l d  be more than su f f i c i en t  
to s a t i s f y  t he  requirements of the generating plant. Therefore, it w a s  decided 
to proceed with a preliminary f e a s i b i l i t y  study f o r  the  mining o f  the I l l t y d  
Deposit. Wright Engineers Ltd. of Vancouver conducted the  study. 

Mining - I l l t y d  Deposit 

No. 1 Seam: The uppencost seam of  t he  Deposit is irrmediately over la in  by a 
conglcmerate bed 100 metres thick. Although the  seam i t s e l f  is sui ted  to 
longwall mining methods, the oc~npetency of the  overlying conglanerate would 
p r e c l d e  the extract ion of  t h i s  seam by this method. Therefore, man and pillar 
methods must be u t i l i zed  to ex t r ac t  the  No. 1 Seam. Allowance must be made to 
have large p i l l a r s  to hold the  a o n g l m r a t e  m f ,  thus reducing the  ax1 
avai lable  f o r  ex t rac t ion  by about 40 percent o f  the mineable coal. 

The seam var ies  £ran 2 to 9 m e t r e s  i n  thickness. The upper portion is generally 
l o w  grade. M y  the  lower portion w i l l  be mined w i t h  a layer  o f  axd l e f t  on 
the  f loor  f o r  s t a b i l i t y .  

Production w i l l  begin in the southern portion of  the Deposit; progressing to the 
east to a depth of  300 metres then moving to the  north to the  middle portion of 
the  property. This sequence w u l d  be rzpeated £mn the  depth of 300 metres back 
to the  surface outcrop. f ie  northern portion of  the  Deposit is not needed for  a 
pwer s t a t ion  of  the  s i z e  amtemplated. 



TABLE I11 

ABERFORD RESOURCES LTD. 

ILL'IYD CREEK DEWSIT 

AVERAGE OUALITY - CLEAN COAL 

Moisture 7% 

Ash 15% 

Vola t i le  Matter 33.0% 

Fixed Carbon 45.0% 

Sulphur 0.5% 

Calor i f ic  Value 9832-9791 EYlU/lb. 

Ash Fusion 2400°F 

WE: Average based on weighted tonnage 



hben the ram and p i l l a r  mine in the h3. 1 Sean m v e s  to the middle portion of 
the propr ty ,  production w i l l  m m c e  f m ~  the  Fa. 2 Sean (beneath the mined- 
out portion of the No. 1 Seam) i n  the southern portion of the  D e p s i t .  

No. 2 Sean: Lying about 30 metres b e l o w  the  No. 1 Seam, t h i s  seam and its 
intervening sedimentary rock are idea l ly  sui ted to longwall mining. 

I.angmll pining w i l l  a l l m  maxinun extract ion and minimm coal waste. 

The longwall uni t  w i l l  mine £ran the  southern boundary of  the d e w s i t  then m v e  
to the middle portion where it w i l l  mine f m  the 300 metre depth back to the 
outcrop. 

The production schedule f m  both seams (Table IV) shows the annual rate of 
production, yie ld  and E31U1s to the power plant. 'Ihe table allows 5 years f o r  
p e r  plant  mnstruct ion.  

Surface Fac i l i t i e s :  Coal w i l l  be taken by amveyor £ r a n  the  mine to the plant 
and storage q l e x  (Figure 3 ) .  Maintenance and personnel housing are also 
located at  t h i s  site. Personnel w i l l  fly-in/fly-out from an a i r s t r i p  on the 
Wind River. 

The dormitories are mdular, as are a l l  uni ts ,  allowing mine s i z e  to increase 
as the  power plant  expands. 

m l y  portions of the  ma1 w i l l  be washed, depending an the  grade o f  mine feed. 
f ie  wash plant  is a standard unit ized layout. Coal is stored in enclosed 
buildings. It is stacked and reclaimed using a spreader thus  ensuring uniform 
qual i ty .  

Yukon Fbwer Grid 

Power would be delivered £ r a n  the plant  to the exis t ing  g r id  a t  Carmacks. 

Product ion Schedule 

The mine project could reach f u l l  production of 750,000 tomes per annun within 
4 years of project  approval (Table IV). 
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20 
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22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

Sean 1 

Raw Coal 
(?brines ) 

825,991 

856,774 

900,360 

900,360 

900,360 

900,360 

900,360 

909,403 

923,645 

637,904 

628,234 

628,022 

660,248 

465,517 

481,421 

504,096 

577,446 

11,500 

Clean Coal 
(Tomes ) 

750,000 

750,000 

750,000 

750,000 

75O,OOO 

75O,OOO 

750,000 

750,000 

750,000 

493,393 

446,941 

450,199 

480,000 

338,431 

350,000 

370,000 

425,000 

8,898 

% 
Plant 
Yield - 
90.8 

87.5 

83.3 

83.3 

83.3 

83.3 

83.3 

83.1 

81.2 

77.3 

71.1 

71.7 

72.7 

72.7 

72.7 

73.4 

73.6 

77.4 

Raw ma1 
( ' h ~ e s )  

297,087 

303,059 

299,801 

271,795 

471,983 

452,929 

431,648 

353,020 

803,624 

796,003 

809,120 

826,071 

834,461 

850,215 

863,625 

914,832 

923,057 

874,226 

855,591 

819,217 

707,338 

Seam 2 

Clean Coal 
(mnnes) 

256,607 

303 .O59 

299,802 

270,000 

411,569 

4OO,OOO 

380,000 

325,000 

741,102 

750,000 

750,000 

750,000 

750,000 

750,000 

750,000 

750,OOO 

750,000 

750,000 

750,000 

750,000 

697,681 

% 
Plant 
Yield - 

86.4 

100 

100 

99.3 

87.2 

88.3 

88.0 

92.1 

92.2 

94.2 

92.7 

90.8 

89.9 

88.2 

86.8 

82.0 

81.3 

85.8 

87.7 

91.6 

98.6 

e 
(Xlerall 
Plant 

!??EEzY 

80.2 

80.5 

80.8 

80.5 

80.0 

80.3 

80.2 

80.6 

92.0 

94.2 

92.7 

90.8 

89.9 

88.2 

86.8 

82.0 

81.3 

85.8 

87.7 

91.6 

98.6 



I GENERAL ARRANGEMENT 

OF SITE 



Pdvantaue of % e m 1  Power Stat ion 

B e  Company ~ s s i o n e d  l b n t r e a l  Engineering (Plonenco) to conduct a cap i t a l ,  
operating and delivered cost analyses hsed a1 a s ing le  70 FIW uni t  pwer s t a t i on  
increasing to three 70 MX un i t s  f o r  a total capacity of 210 MW. Tne Preliminary 
Feas ib i l i ty  Study was conducted based on supplying 2 or 3 uni t s  a t  a generating 
c a p c i t y  of 140 or 210 b%. 

Table V slmmarizes the r e s u l t s  of the bbnenco study. It should be noted t h a t  as 
un i t s  are added the levelized costs per kFh and the  cost per ki lowat t  ins ta l led  
decreases dramatically. 

The levelized msts per  M f i  indicated by Table V are based on t he  delivered 
pr ice  of coal a t  $75.00 per  tonne. Table VI indicated the e f f e c t  on those msts 
i f  the  pr ice  per tonne is varied. Naturally the  price per tonne del ivered is 4x1 
be negotiated. 

Table VII compares the  Bonnet P l m e  Project w i t h  three poten t ia l  hydro sites 
which were s t d i e d  by the Northern Canada Power Carmission i n  1980. It is 
readi ly  apparent t h a t  the  Bonnet Plune Project is m p e t i t i v e  and has t he  major 
advantage of growth poten t ia l  at  decreasing mst. 

When compared to d i e s e l  generating costs the  Bonnet Plune Project is . 

outstanding. Current costs (based on rate increase April 1982) i n  Dawson City 
are 100 mils per kM.l and 120 m i l s  thereaf ter .  

Table V I I I  ccanpares cost of  pwer £ran the  Bonnet Plune delivered to Carmacks 
with those of o ther  current  p e r  costs a t  towns within the  Whitehorse grid.  
w a i n  the project  is m t i t i v e .  

Conclusion 

me Bonnet Plune Thermal Generating Project is oompetitive w i t h  all other new 
sources of pwer avai lab le  i n  t he  Yukon W r r i t o r y  and in order to serve the 
public interest the Governments of Canada and the  Yukon W r r i t o r y  should ensure 
t h a t  the Northern Canada Power (hmnission give f u l l  a n s i d e r a t i o n  to t h i s  
a l t e rna t ive  power source which is capable of  supplying the  Yukon's needs long 
i n t o  the future. 



TABLE V 

BONNET PLUME POWER STATION 
Annual Cost, Cost of Power, Capital Costs 

No. of Units Installed 
Generated Power (Net) MW 
Annual Operating Hours at MCR h/hr 
Annual Generated Power at Plant (Net) kwh/a 

Transmission Line: Length km 
Voltage kV 
Power Loss (Max) MW 

Annual Power Delivered to Carmacks (Net) kWh/a 

Annual Coal consumption thousand of tonnes 

Power Plant - Annual Cost 
Capital Charges (1) 
Operating and Maintenance Costs 
Fuel at $75.00/tonne 
Total 

Transmission Line - Annual Cost 
Capital Charges (1) 
Operating and Maintenance Cost 
Total 

Grand Total 103$ 48,964 78,635 108,631 98,477 

Levelized Cost per kWh 

At Power Plant 
At Carmacks 

Capital Cost 

Plant 
Transmission Line 
Total 

Cost per Kilowatt Installed 3305 2240 1882 

Notes: (1) Annual Capital Fixed charges asusmed 11% on constant (1981) dollars - 30 year plant life. 



TABLE VI 

BOInEc P r n E  m1m STAlI'IoN 

Effective of Puel Cost on Cost of POwr 

Capacity MN 
No. of Units 
No. Units Operating 
Operating &/Year 

aET rnAD 
LINE CENTRE 3ISTANCE 

(KM) 

AT 
PLANT NIL 

240 
Iw 

AT 
n &?MAW 450 

asr 1 MILS PER K I K M A T T  HOUR 



TABLE VII 

Canparison Unit Cost of Dependable Energy - Hydro & Thermal 
Yukon Mining Hydro Power Study - 1980 

Monenco Report - 1981 

I False Canyon Hoole Canyon FDSS Canyon PoNNET PLUME 

I installed capacity (MW) 60 38 34 7 0 140 

I Energy at Site (2) 
~ependable Energy (awh/yr) 305 

(mils/kWh) 67 

Dependable Energy (GWh/yr) 290 
(mils/kWh) 81 

I Capital Cost (Thousands $ ) 

Plant 158,649 130,971 127,079 127,079 209,885 
Transmission 23,909 7,218 5,286 103,470 103,470 
'lbtal 182,558 138,189 132,365 231,420 313,355 

Cost per Kilowatt Installed 3,040 3,640 3,895 3,305 2,240 

I (1) Based on Fuel Cost of $65.00/tonne. 

(2) mergy at generator terminals. Transmission costs and energy losses exclukd. 
Fringe clearing of reservoir assuned. 

(3) Includes a 5% allowance for transmission losses. Cost of transmission to the 
Whitehorse system at Faro is also included for hydro sites and to Carmacks 
for thermal site. 



TABLE VIII 

CO?.PAFSSS OF 
N 3 , W m J  CMJADA PCXIXR COI-T4ISSION 

cmRE2J;r POS.b?ER C'OSTS ( RESIDEmIAL) (1) 
AND 

F,"PTICIPATED EQZTl' PUJIE CDST OF PCX?EX 

Irxla t ion M i l s  Per 
Kilowatt Hour 

m i t e h o r s e  

C m c k s  - NCPC 
BONNFT PUME 

Carcross Marsh Lake, Tagish 

Ross River 

Haines Junction 

(1) IJCPC requested rate A p r i l  16 r 1982 
(2) Based on 70MW at $65.00/tonne 



M r .  B. R. Baxter 
Regional Manager M i  nera l  Rights 
200 Range Road 
Whitehorse Yukon T e r r i t o r y  
Y1A 3V1 

Dear M r .  Baxter: 

As per your  request o f  November 6, 1986, enclosed please f i n d  a 
r e p o r t  "Yukon Thermal Power Generating Study (Addendum 1 ) "  which i s  
t h e  l a t e s t  updated r e p o r t  on t h e  Bonnet Plume Property  (L icense 
Numbers Y391 - Y414 i n c l u s i v e ) .  

I f  you have any quest ions please contac t  J im McKinney o r  t he  
undersi  gned a t  t h i s  o f f i c e .  

Yours t r u l y ,  

ABERMIN CORPORATION 

Kim Jumpsen 
Land Manager 

IKJ 
Enclosure 

\ 

ABERMlN CORPORATION 1500 1075 WEST GEORGIA STREET VANCOUVER, B.C. V6E 3C9 (604) 681-7727 



YUKON THEDlAL POWER GENERATING STUDY 

FOR 

PAN OCEAN OIL LIMITED 

(ADDENDUM 1) 

Prepared  by 

MONENCO CONSULTANTS LIMITED 
900 One P a l l i s e r  Square 
125 - 9 t h  Avenue S. E .  

Calgary,  A l b e r t a  
T2G 0P6 

May 1981  



monenco consultants limited 

M r .  J .S. McKinney 
Explora t ion  Manager, Coal 
Pan Ocean O i l  Ltd. 
300 F i f t h  Avenue S.W. 
Calgary,  Alber ta  T2P 244 

900 ONE PALLISER SQUARE, 125 - 9th AVENUE S.E. 
CALGARY. ALBERTA. CANADA T2G 0P6 

Telephone- (403) 263-1680 Telex: 038-22636 

Mail ing Address 
P.O. Box 2533, S ta .  ?f 
Calgary,  Alber ta  T2P 2M7 

Yukon Thermal Power 
Genera t ing  Study 
F i l e :  PO0 7862-1 

Gentlemen: 

We a r e  pleased t o  submit our  Addendum # 1  t o  t h e  s u b j e c t  r e p o r t  on a  s tudy  f o r  
a  t h e r a a l  p l a n t  l o c a t e d  i n  t h e  Bonnec Plume .Area of t he  Yukon T e r r i t o r y .  

Th i s  addendum p r e s e n t s  an  "Order of Nagnitude" c a p i t a l  c o s t  update  f o r  3 x 75 
MW mine mounth c o a l  f i r e d  g e n e r a t i n g  p l a n t  with an a l t e r n a t i v e  1 x  75 MW and 

/ 2 x 75 MW u n i t  p l a n t  w i th  an  updated assessment of the  o p e r a t i n g  and 
maintenance cos t s .  The c o s t  of power d e l i v e r e d  a t  CarmacksIFaro and a t  t h e  
p l a n t  busbar i s  a l s o  given. 

For  t h e  addendum w e  used c o a l  a t  $75.00 p e r  tonne and showed t h e  e f f e c t  f o r  
c o a l  of $65.00 and $85.00 per tonne. 

We have a l s o  inc luded  some c o s t s  f o r  an a l t e r n a t e  t r ansmis s ion  l i n e  r o u t e  v i a  
t h e  Bonnet Plume R ive r ,  Selwyn Va l l ey  and Can01 Road t o  Faro. However t h e s e  
numbers must be t r e a t e d  a s  t r ansmis s ion  l i n e  c o s t s  and do no t  a l l ow  f o r  t h e  
extreme remoteness of supply  p o i n t s  o r  a c c e s s  r o u t e s  f o r  b u i l d i n g  t h i s  l i n e .  
It i s  p o s s i b l e  t h a t  a c t u a l  c o s t s  could be t h r e e  t o  ' f o u r  t i m e s  t h e  c o s t s  g iven  
i f  t h e  t r ansmis s ion  l i n e  c o s t  had t o  bear  t h e  f u l l  expense of a c c e s s  and 
supply  under t h e  c u r r e n t  undeveloped cond i t i on .  

When you have had an  o p p o r t u n i t y  t o  s tudy  t h i s  addendum, we  s h a l l  be p l ea sed  
t o  review it wi th  you and t o  provide  any a d d i t i o n a l  i n fo rma t ion  you may 
r e q u i r e .  

Yours very  t r u l y ,  

D.O. Outhouse, P.Eng. 
Vice P re s iden t  Thermal 
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1.0 INTRODUCTION 

The f i r s t  addendum t o  t h e  December 1978 Study p r e s e n t s  t h e  c o s t  
of c o n s t r u c t i o n  and o p e r a t i o n  a t  t h e  Bonnet Plume Thermal P l a n t  on a  1981 
b a s i s .  In  a d d i t i o n  i t  i n c l u d e s  t h e  c o s t s  f o r  a  s i n g l e  u n i t  p l a n t  i . e . ,  
1  x 70 MW ( n e t )  and a  2 u n i t  p l a n t  i . e . ,  2 x 70 MW ( n e t )  which would 
o p e r a t e  a t  t h e  mine mouth on c o a l  f u e l  and a  t h i r d  p o s s i b l e  r o u t e  f o r  
t r ansmiss ion  of power. Also ,  we have included the  e f f e c t  on power c o s t s  
a t  t h e  p lan t  and a t  t h e  load  f o r  f u e l  p r iced  a t  $65.00, $75.00 and $85.00 
per  tonne. 

The c o s t  of f u e l ,  mine, c o a l  p r e p a r a t i o n  p l a n t ,  s i t e  a c c e s s ,  
land and land r i g h t s  have n o t  been included i n  t h e  scope of s tudy.  

No d e t a i l  d e s i g n  has  been undertaken on any p a r t  of t h e  s tudy .  
Condi t ions  such a s  pe rmaf ros t ,  extreme temperatures ,  f r e i g h t ,  const ruc-  
t i o n  problems, remoteness ,  e t c . ,  have been assumed. F u r t h e r  i n v e s t i g a -  
t i o n s  and s t u d i e s  at t h e  S i t e  would be requ i red  t o  produce a  more accur- 
a t e  e s t i m a t e .  

2.0 SUMMARY 

The l e v e l i z e d  c o s t  of power a t  t h e  power p l a n t  is es t imated  t o  
be i n  t h e  range of 64 t o  68  mils/kWh. This is  s u b s t a n t i a l l y  h i g h e r  than  
t h e  previous  r e p o r t  and is due mainly t o  i n c r e a s i n g  the  p r i c e  of c o a l  
from t h e  previous  $30.00 per  s h o r t  ton and updat ing t h e  c a p i t a l  c o s t  of 
t h e  p l a n t  t o  1981. 

The c o s t  of power a t  t h e  load  is  inc reased  as a  r e s u l t ,  and is 
es t imated  t o  be i n  t h e  range of 83 t o  103 mils/kWh. This  l a t t e r  range is  
somewhat h igher  a t  t h e  upper end due t o  t h e  lower annual g e n e r a t i o n  being 
c a r r i e d  by a  t r a n s m i s s i o n  system t h a t  i s  r a t h e r  l i g h t l y  loaded. However, 
t h e  d i s t a n c e s  invo lved  do no t  permit  t h e  use of a  l e s s e r  v o l t a g e  t o  
achieve lower c o s t .  

I n  t h e  p rev ious  s t u d y  t h e  f u e l  w a s  p r i ced  a t  $30.00 per  s h o r t  
ton.  In t h i s  s t u d y  $75.00 p e r  ton  is used which is much c l o s e r  t o  a 
r e a l i s t i c  p r i c e  f o r  f u e l  i n  t h e  a r e a  under cons idera t ion .  

The components of power c o s t  i n  mils p e r  kwhr a r e  approximately  
a s  fol lows:  ( A l t e r n a t i v e  2B assumed) 



C a p i t a l  Cost  23.4 mils1kWh -, 

Opera t ing  and Maintenance 
Cost 2.9 mils/kWh 

F u e l  Cost 40.6 mils/kWh 

Transmiss ion Line Cost 17.1 mils/kWh 

Because t h e  t r a n s m i s s i o n  system i s  no t  much d i f f e r e n t  i n  o r i g i -  
n a l  c o s t  f o r  A l t e r n a t i v e  3B, but t h e  t r a n s m i t t e d  kwh's a r e  s u b s t a n t i a l l y  
l e s s ,  t h e  c o s t  of t r a n s m i s s i o n  per  kwh i n c r e a s e s  from 17.1 t o  44 
mils/kWh. By t h e  same token t h e  c o s t  of c o a l  could r i s e  s h a r p l y  due t o  a  
much s m a l l e r  annual  product ion.  This  would depend on how c a r e f u l l y  t h e  
' opera t ion  of t h e  mine and p l a n t  were i n t e g r a t e d .  

The components of power c o s t  i n  mils f o r  a  s i n g l e  u n i t  p l a n t  
( A l t e r n a t i v e  3B) a r e  approximately  a s  fo l lows :  

C a p i t a l  Cost 30.0 mils1kWh 

Operat ing and Maintenance 
Cost 2.9 mils1kWh 

Fue l  Cost  41.2 milsIkWh 

Transmiss ion Line Cost 42.6 mils1kWh 

3.0 PLANT DESCRIPTION 

3.1 LOCATION AND ACCESS 

These do not  d i f f e r  from t h e  previous  r e p o r t .  

3.2 BRIEF DESCRIPTION 

There was no change i n  t h e  3 u n i t  p l a n t ,  however a s i n g l e  u n i t  
p l a n t  was e s t i m a t e d  u s i n g  t h e  same assumed s i te  c o n d i t i o n s .  Although 
some of t h e  c o s t s  such as t h e  major i tems l i k e  t u r b i n e ,  b o i l e r ,  etc., a r e  
p r o p o r t i o n a l l y  less, many of t h e  c o s t s  a r e  n o t  s i g n i f i c a n t l y  l e s s .  I n  
t h i s  lat ter  c a t e g o r y  a r e  such i t ems  as s i t e  p r e p a r a t i o n ,  c i r c u l a t i n g  
wate r  system, s t a c k ,  c o a l  hand l ing ,  a s h  system, emergency g e n e r a t o r ,  e t c .  



3.3 LIST O F  ALTERNATIVES 

Alternative 1A 

- 140 MW net generated power at plant terminals for 8760 hours annual- 
ly from 3 - 7 5  MW units 

- transmission line 240 kV and 450 km long 

Alternative 2A 

- 210 MJ net generated power at plant terminals for 7000 hours annual- 
ly from 3 - 7 5  MW units 

- transmission line 240 kV and 450 km long 

Alternative 3A 

- 70  MW net generated power at plant terminals for 7000 hours annually 
from 1 - 7 5  MW unit 

- transmission line 240 kV and 450 kn long 

) 
Alternative 4A 

- 140 MW net generated power at plant terminals for 7000 hrs annually 
from 2 - 75 MJ units 

- transmission line 240 kV and 450 km long. 

Alternative 1B 

- 140 FiW net. generated power at plant terminals for 8760 hours annual- 
ly from 3 - 7 5  MW units 

- transmission line 240 kV and 645 kn long 

Alternative 2B 

- 210 t?W net generated power at plant terminal for 7000 hours annually 
from 3 - 75 MW unit 

- transmission line 345 'kV and 450 km long with south terninal at 
Carmacks or Faro 

Alternative 3 B  

- 7 0  MW net generated power at plant terminals for 7000 hours from 1 - 
75 MW unit 

- transmission line 240 kV and 645 km long 



Al te rna t ive  4B 

- 140 MW net  generated a t  the  plant  terminal  f o r  7000 hours 
from 2 - 7 5  MW u n i t s  

- t ransmission l i n e  240 kV and 645 km long 

3.4 ITEMS EXCLUDED FROM SCOPE OF STUDY 

The l i s t  of i tems not included i n  the scope of the s tudy a re :  

- land and land r i g h t s ;  

- mine ; 

- coa l  p repara t ion  p l an t ;  

- coa l  t r a n s p o r t a t i o n  t o  the p lan t  coa l  handling system; 

- a u x i l i a r y  f u e l  p ipe l ine ;  

- access  road and a i r  s t r i p ;  

- ash lagoon (assumed t h a t  t a i l i n g s  pond is  a v a i l a b l e  f o r  ash dis-  
charge) ; 

- f u e l c o s t s ;  

- any o the r  f u e l  gas c lean ing  systems o the r  than p r e c i p i t a t o r s ;  

- i n t e r e s t  during cons t ruc t ion ;  and 

- supply of power t o  in te rmedia te  po in t s  between the  thermal p lan t  and 
Carmacks and/or Faro. 

3.5 ASSUMPTIONS 

351 S t ruc tu re s  and Foundations 

The main bu i ld ings  would c o n s i s t  of s t r u c t u r a l  s t e e l  frames 
clad with double s k i n  i n s u l a t e d  wal l  panels  and b u i l t  up roof ing  on a  
metal deck. 

I n  t h e  absence of d e t a i l e d  geotechnica l  information,  it  has 
been assumed t h a t  t he  foundations f o r  t he  powerhouse, s t a c k  and main coa l  
handling s t r u c t u r e s  would be re inforced  concrete  s l a b s  on forced air 



v e n t i l a t e d  pad founda t ions .  The founda t ions  f o r  the  o t h e r  s t r u c t u r e s  
would be d r i l l e d  s t e e l  p i l e s  w i t h  an  a i r  gap between the  unders ide  of t h e  
s t r u c t u r e  and t h e  ground. 

The working a r e a  around t h e  power p l a n t  and the  c o a l  hand l ing  
system, and t h e  a c c e s s  roads  f o r  t h e  c o o l i n g  water  system would c o n s i s t  
of i n s u l a t e d  g r a n u l a r  f i l l  t o  p reven t  e x t e n s i v e  thawing of the  perma- 
f r o s t .  

The g r a n u l a r  m a t e r i a l s  r e q u i r e d  f o r  t h e  v e n t i l a t e d  pad founda- 
t i o n s  s i t e  p r e p a r a t i o n ,  a c c e s s  roads  and concre te  were assumed t o  be 
a v a i l a b l e  i n  t h e  v i c i n i t y  of t h e  s i t e .  

352 - C i r c u l a t i n g  Water System 

A c o o l i n g  tower sys tem has  been s e l e c t e d  f o r  the  c o s t  e s t i m a t e  
f o r  t h e  fo l lowing  reasons :  

a )  Unknown d i f f i c u l t i e s  i n v o l v e d  i n  us ing  c o o l i n g  pond i n  pe rmaf ros t  
a r e a s  ( thawing  of t h e  p e r m a f r o s t ) .  

b )  A v a i l a b l e  s i t e  i n f o r m a t i o n  is  not s u f f i c i e n t  t o  l o c a t e  a  c o o l i n g  
pond and t o  de te rmine  i t s  c o s t s .  

c )  Cooling towers a r e  economica l ly  compet i t ive  wi th  c o o l i n g  ponds and 
t h e i r  c o n s t r u c t i o n  can be adapted t o  permafros t  a r e a s  more e a s i l y .  

Make-up would be t a k e n  from I l l t y d  Creek f o r  two months of t h e  
y e a r ,  and d i scharged  t o  t h e  make-up s t o r a g e  pond. The make-up s t o r a g e  
pond would supp ly  t h e  c i r c u l a t i n g  water  system annual  requirements .  A 
blowdown l i n e  would t r a n s p o r t  wa te r  from t h e  c i r c u l a t i n g  water system t o  
t h e  make-up s t o r a g e  pond and t o  t h e  r i v e r .  The make-up and blowdown 
l i n e s  would be i n  a  g r a v e l  roadway w i t h  an assumed l e n g t h  of  12,000 f e e t .  

It has  been assumed t h a t  h i g h  e f f i c i e n c y  e l e c t r o s t a t i c  p r e c i p i -  
t a t o r s  w i l l  be r e q u i r e d  f o r  f l u e  gas  clean-up. 

354 Operat ing Schedule  

Four a l t e r n a t i v e s  of  power p l a n t  u t i l i z a t i o n  have been evalu-  
a t e d .  

A l t e r n a t i v e  1 assumes t h a t  one u n i t  s e r v e s  as a s tandby.  The 
power p l a n t  o u t p u t  would be 140 MW ( n e t )  f o r  t h e  8760 hours  per  yea r .  



A l t e r n a t i v e  2  assumes t y p i c a l  power p l a n t  u t i l i z a t i o n ;  7000 
hours per  y e a r  on MCR (maximum cont inuous  r a t i n g  of 210 HW n e t ) .  

A l t e r n a t i v e  3 assumes t y p i c a l  power p l a n t  u t i l i z a t i o n ;  7000 
hours  per y e a r  on MCR (maximum cont inuous  r a t i n g  of 70 MW n e t ) .  ' 

A l t e r n a t i v e  4  assumes t y p i c a l  power p l a n t  u t i l i z a t i o n ;  7000 
hours  per y e a r  on MCR of 140 MW n e t .  

355 E l e c t r i c a l  Systems and Equipment 

The p l a n t  e l e c t r i c a l  system i s  based on t h e  u n i t  p r i n c i p l e  
which a f f o r d s  t h e  g r e a t e s t  a v a i l a b i l i t y  a t  l e a s t  c o s t ,  and t h u s  a p p e a r s  
most a p p r o p r i a t e  t o  t h i s  a p p l i c a t i o n .  Power f o r  s t a t i o n  s e r v i c e s  and 
sys tems,  and f o r  b o i l e r l t u r b i n e  a u x i l i a r i e s  dur ing  u n i t  s t a r t - u p  would-be  
s u p p l i e d  by t h e  s t a t i o n  s e r v i c e  system. Following u n i t  s t a r t - u p ,  t h e  
b o i l e r l t u r b i n e  a u x i l i a r i e s  would be s u p p l i e d  from t h e  a s s o c i a t e d  u n i t  
s e r v i c e  t r a n s f o r m e r .  

A t  t h e  u n i t  r a t i n g  of 75 MW, t h e  g e n e r a t o r  v o l t a g e  would be 
13.8 kV and t ransformed up t o  t h e  t r a n s m i s s i o n  v o l t a g e  by i n d i v i d u a l  gen- 
e r a t o r  t r a n s f o r m e r s .  

Except f o r  t h e  l a r g e r  motor d r i v e s ,  which would be s u p p l i e d  
from t h e  4160 v o l t  sys tem,  u t i l i z a t i o n  v o l t a g e  throughout  the  p l a n t  would 
be e i t h e r  600 v o l t s  o r  2081115 v o l t s  ac.  Emergency g e n e r a t o r s  would be 
connected t o  t h e  s t a t i o n  s e r v i c e  4160 v o l t  swi tchgear .  

The boiler/turbine/generator u n i t s ,  emergency g e n e r a t o r s  and 
a u x i l i a r y  power systems would be c o n t r o l l e d  from a  common c e n t r a l  c o n t r o l  
room. The c o a l  p l a n t  would be c o n t r o l l e d  from a l o c a l  c o n t r o l  room w h i l e  
t h e  a s h  hand l ing  and p r e c i p i t a t o r s  would be c o n t r o l l e d  from t h e  b o i l e r -  
house. Wherever p r a c t i c a b l e ,  systems and p r o c e s s e s  would be c o n t r o l l e d  

- a u t o m a t i c a l l y  and would normal ly  r e q u i r e  minimal o p e r a t o r  involvement.  

356 Transmiss ion t o  Carmacks o r  Faro 

A p o i n t  t o  p o i n t  240 kV and 345 kV t r a n s m i s s i o n  system is as- 
sumed f o r  d e l i v e r y  of power from t h e  thermal  p l a n t  t o  Carmacks. I n  v iew 
of t h e  h igh  c o s t  of t r a n s m i s s i o n  f a c i l i t i e s ,  o n l y  a  s i n g l e  c i r c u i t  l i n e  
is  provided;  i .e., t h e  supp ly  is  not f irm. To p rov ide  a  f i r m  s u p p l y ,  
d u p l i c a t e  c i r c u i t s  w i t h  similar c a p a b i l i t i e s  would be r e q u i r e d .  

Three  a l t e r n a t i v e  l i n e  c a p a b i l i t y  r equ i rements  have been con- 
s i d e r e d ,  namely: 



a) 70 MW corresponding to a single unit plant; 

b) 140 MW corresponding to a 2 unit plant; and 

c) 210 MIJ corresponding to plant maximum output (3 units). 

For each of the above, three alternative line routes have also 
been considered, namely: 

a) direct route south from plant to Mayo (over Selwyn Mountains) then 
follow highway to Carmacks (420 - 480 km, 450 km assumed); 

b) highway route west from the plant to Dempster Highway (along future 
plant access road) then follow highway and pipeline to Carmacks (650 
km assumed); 

c) a third alternative appears possible following the Bonnet Plume 
River upstream to the Selwyn Valley and following this to the Canol 
Road. Since the distance involved is approximately the same as b) 
above, the estimated cost is kept the same. However, from maps of 
the area it would appear that the entire route is in undeveloped 
mountainous country until it reaches the Canol Road and this could 
mean substantially high cost depending on accessibility. It is also 
very remote from any supply points which again indicates very high 
costs for materials and labour. 

The first of these routes is the shortest access through the 
mountains. This route would be by Braine Pass and the winter road which 
is in use at the present time. This route would also be used for 
construction and future maintenance. The second route is a possible 
alternative, particularly as the line would probably be tapped at various 
intermediate points along the pipeline to supply a number of compressor 
stations. Variations in transmission costs corresponding to alternative 
line capabilities and routes are based on the following assumptions. The 
third route would depend on future developments in the area both for 
construction and maintenance. .* : 

A 240 kV transmission line is capable of transmitting approxi- 
mately 200 MW over 480 km (route 'a'), or approximately 160 MW over 650 
km (route 'b' and route 'c'). Thus, 240 kV would appear to be appropri- 
ate for Alternatives lA, lB, 2A, 3A, 3B, 4A and 4B. To transmit 210 MW 
over 645 km, however, (Alternative 2B) would require a voltage higher 
than 240 kV. The next standard voltage is 345 kV which would have a cap- 
ability of approximately 320 MW over 650 km. The line design has not 
been optimized at this stage. 



It is  a p p r e c i a t e d  t h a t  i n  t h e  u l t i m a t e  scheme, i f  a  s u b s t a n t i a l  
p a r t  of t h e  p l a n t  o u t p u t  i s  tapped o f f  a long  the  p i p e l i n e  r o u t e  i t  may be 
p o s s i b l e  t o  c a t e r  f o r  f u l l  p l a n t  ou tpu t  of 210 MJ and s t i l l  t r a n s m i t  a t  
240 KV. Th i s  would r e q u i r e  a d e t a i l e d  system s t u d y  a t  t h e  c o n c e p t u a l  
d e s i g n  s t a g e .  

The c o s t  e s t i m a t e s  inc lude  f o r  h igh v o l t a g e  s u b s t a t i o n s  ( s i n g l e  
bus) a t  t h e  the rmal  p l a n t ,  Carmacks o r  Faro ,  wi th  one i n t e r m e d i a t e  sub- 
s t a t i o n .  Shunt r e a c t i v e  compensation has  been assumed a s  50% f o r  r o u t e  A 
and 75% f o r  r o u t e  B and r o u t e  C. For a s i n g l e  u n i t  p l a n t  a d d i t i o n a l  re-  
a c t i v e  compensation i s  requ i red .  Opt imiza t ion  of shunt  r e a c t o r  s i z e  and 
l o c a t i o n ,  and t h e  p o s s i b l e  use of s e r i e s  compensation h a s  no t  been con- 
s i d e r e d  a t  t h i s  s t a g e  and w i l l  r e q u i r e  f u r t h e r  s t u d y  a t  the  concep tua l  
des ign  s t a g e .  Transformat ion from 240 kV o r  345 kV t o  t h e  138 kV system 
i s  provided by two 150 MVA t r a n s f o m e r s  a t  Carmacks and /o r  Faro (150 MVA 
f i rm) .  

3.6 TECHNICAL DATA 

Coal 

Assumed proximate c o a l  a n a l y s e s  a s  f i r e d :  

Mois tu re  

V o l a t i l e s  

Fixed carbon 

Ash 

Higher h e a t i n g  value  

Heat R a t e s  

Turb ine  g r o s s  h e a t  r a t e  (assumed) 

P l a n t  g r o s s  h e a t  r a t e  

P l a n t  n e t  h e a t  r a t e  

% By Weight 

6.0 

33.0 

46.0 



Steam Turbo-Generators (Design Data) 

Steam Flow per unit 

Steam temperature 

Steam pressure 

Turbine back pressure 

Number of extractions 

Steam Generators 

620,000 lblhr 

950 OF 

1,250 psig 

2" Hga 

five 

Efficiency 

Feedwater inlet temperature 

Mass Balance Data 

2 Units 
at MCR 

Cod consumption 
(including rejects ) 

Ash rate (including 
rejects) 

Mill rejects 

Air 

Flue gases 

Stack and Precipitators 

Height 

Flue diameter (each) 

Flue gas exit velocity 

Precipitator efficiency 

3 Units 1 Unit 
at XCR at MCR 



C i r c u l a t i n g  Water  System 

Hea t  r e j e c t e d  t o  condense r  p e r  u n i t  400 x l o6  B T U / ~  

C i r c u l a t i n g  w a t e r  f l o w  per u n i t  40,000 USgpm 

Tempera tu re  r a n g e  20°F 

C i r c u l a t i n g  w a t e r  i n l e t  t e m p e r a t u r e  ( d e s i g n )  70°F 

Make-up r a t e  p e r  s t a t i o n  ( m a . )  3,600 USgpm 

Blowdown r a t e  p e r  s t a t i o n  (max.) 1,800 USgpm 



ANNUAL COST 

AND 

COST OF POWER TABLES 



TABLE 1 

I I Annual Cost  and Cost  of Power 

-2 

A l t e r n a t i v e  1  A 2A 3 A 4 A 

No.'of U n i t s  I n s t a l l e d  3  3  1  2  
Generated Power (Net)  M W 2  x  70 3 x 70 1 x 70 2 x 70 
Annual Opera t ing  Hours a t  MCR h / h r  8 7  60 7000 7000 7000 
Annual Generated Power a t  P l a n t  (Ne t )  k ~ h / a  1226.4 x  l o 6  1470 x l o 6  490 x lo6  980 x  lo6 

Transmiss ion  Line:  Length k  m 450 
Vo 1 t age kV 240 
Power Loss (Max) MW 7  

Annual Power De l ive red  t o  Carmacks (Ne t )  kWh/a 1165.1 x l o 6  1380.8 x l o 6  475 x l o 6  946 x lo6  
I 

c.' 
C 

Power P l a n t  - Annual Cost 

I 
C a p i t a l  Charges ( 1 )  

Operafjpc:  and Maintenance C o s t s  
F u e l  
T o t a l  

Transmiss ion  L ine  - Annual Cost  

C a p i t a l  Charges ( 1  

Opera t ing  and Maintenance Cost  
T o t a l  

Grand T o t a l  lo3$ 98,477 108,631 48,964 78,635 

Leve l i zed  Cost p e r  kwh 

A t  Powcr P l a n t  
A t  Carn~acks 

Notes: ( 1 )  Annual C a p i t a l  Fixed charges  assumed llX on c o n s t a n t  (1981) d o l l a r s  - 30 year  p l a n t  l i f e .  
( 2 )  Assumed f u e l  c o s t  $75/ tonne a t  p l a n t  conveyor. 



TABLE 2 

I ( Annual Cost  and Cost  of Power 

A l t e r n a t i v e  1 B 2 8 3 B 4 8 

No. of  U n i t s  I n s t a l l e d  3 3 1 2 
Generated Power (Net)  MW 2 x 70 3 x 70 1 x 70 2 x 70 
Annual Opera t ing  Hours a t  MCR h/ y r  8 7 60 7000 7000 7 000 
Annual Generatod Power a t  P l a n t  ( N e t )  kMh/a 1226.4 x lo6  1470 x l o 6  490 x lo6  980 x lo6  

Transmiss ion  Line:  Length km 645 
Voltage kV 240 
Power Loss (Max) MW 10 

I 
Annual Power De l ive red  t o  Carmacks (Ne t )  kWh/a 1138.8 x l o 6  1411.4 x l o 6  468 x l o 6  910 x lo6 

C1 
r4  Power P l a n t  - Annual Cost  
I 

C a p i t a l  Charges ( 1 )  

Operaf.Jpg and Maintenance Cos t s  
F u e l  
T o t a l  

Transmiss ion L i n e  - Annual Cost  

C a p i t a l  Charges ( 1 )  

O p e r a t i n g  and 9 a i n t e n a n c e  Cost  
T o t a l  

Grand T o t a l  103,977 118,560 54,644 84,165 

Leve l i zed  Cost Der kwh 

A t  Power P l a n t  mils/kWh 6 8 64 7 1 6 6 
A t  Carmacks mils/kWh 9 1 84 11 7 9 2 

Nates:  ( 1 )  Annual C a p i t a l  Fixed charges  assumed 11% on c o n s t a n t  (1981) d o l l a r s  - 30 y e a r  p l a n t  l i f e .  
( 2 )  Assumed f u e l  c o s t  $75/ tonne a t  p l a n t  conveyor. 



EFFECT OF VARYING FUEL PRICE 

The fo l lowing  t a b l e  shows t h e  e f f e c t  of t h e  v a r i a t i o n  of t h e  c o s t  of f u e l  on 
t h e  c o s t  of power a t  t h e  p l a n t  and a t  t h e  load.  

TABLE 3 

F u e l  Cost  

$ 's pe r  tonne 
$65.00 
$75.00 
$85.00 

Cost of Power nils/kWh f o r  A l t e r n a t i v e s  
LOAD DISTANCE 450 km 

8760 h  7000 h  7000 h 7000 h  
240 kV 240 kV 240 kV 240 kV 
Transm. Transm. Transm. Transm. 

TABLE 4 
/ 

Cost of Power mils/kWh f o r  A l t e r n a t i v e s  
LOAD DISTANCE 645 km 

F u e l  Cost  1 B 
3 u n i t s  2 @ 

8760 h  
240 kV 
Transm. 

*1 A t  t h e  P l a n t  
*2 A t  t h e  Load 

$ ' s per  tonne 
$65.00 
$75.00 
$85 .OO 

2B 
3 u n i t s  3 @ 

7000 h  
345 kV 
Transm. 

3 B 
1 u n i t  1 @ 

7000 h  
240 kV 

Transm. 

1 
6 3 
6 8 
7 4 

4B 
2 u n i t s  2 @ 

7000 h 
240 kV 
Transm. 

2 
8 3 
9 1 
95 

1 
59 
64 
69 

2 
78 
84 
89 

1. 
66 
71 
76 

2 
111 
117 
122 

1 
60 
66 
7 1  

2 
87 
92 
98 



PLANT CAPITAL COST 

TABLES 



TABLE 5 

Capital Cost Estimate 

(Thousands Canadian Dollars in 1981 Price Level) 

(Single Unit Plant) 

Site and Improvements 
Buildings and Structures 
Boilers and Auxiliaries 
Turbo-generators and Auxiliaries 
Electrical Systems 
Control and Instruments 
Miscellaneous Plant Equipment 

- 

supply Erect Total 

1,290 890 2,180 
13,250 11,980 25,230 
16,250 12,470 28,720 
17,230 4,920 22,150 
3,310 2,710 6,020 
3,280 940 4,220 

570 180 7 50 

Subtotal 55,180 34,090 89,270 

General Undistributed 38,680 

Total 127,950 

Precipitators (included above) 1,367 1,641 3,008 



TABLE 6 

C a p i t a l  Cost  E s t i m a t e  

(Thousands Canadian D o l l a r s  i n  1981 P r i c e  L e v e l )  

( 2  Unit  P l a n t )  

supply  E r e c t  T o t a l  

S i t e  and Improvements 1,310 8 90 2,200 
B u i l d i n g s  and S t r u c t u r e s  19,510 17,640 37,150 
B o i l e r s  and A u x i l i a r i e s  28,860 22,150 51,010 
Turbo-generators and A u x i l i a r i e s  32,555 9,280 41,835 
E l e c t r i c a l  Systems 5,795 4,745 10,540 
C o n t r o l  and Ins t ruments  6,305 1,825 8,130 
Misce l l aneous  P l a n t  Equipment 755 240 9 95 

S u b t o t a l  95.090 56,770 151,860 

Genera l  U n d i s t r i b u t e d  

Tot a 1  209,885 > 
P r e c i p i t a t o r s  ( inc luded  above) 2,733 3,193 5,926 



TABLE 7 

I Capital Cost Estimate 

(Thousands Canadian Dollars in 1981 Price Level) 

(Three Unit Plant) 

S U D D ~ V  Erect Total 

Site and Improvements 1,340 890 2,230 
Buildings and Structures 25,770 23,300 49,070 
Boilers and Auxiliaries 41,470 31,830 73,300 
Turbo-generators and Auxiliaries 47,880 13,650 61,530 
Electrical Systems 8,280 6,780 15,060 
Control and Instruments 9,330 2,710 12,040 
Miscellaneous Plant Equipment 940 300 1,240 

Subtotal 135,010 79,460 214,470 

General Undistributed 77,370 

Total 291,840 

Precipitators (included above) 4,100 4,790 8,890 



TABLE 8 

Transmission Line Cost Estimates 

(Thousand Dollars - 1981 Price Level) 

Alternative 

Length (km) 

Volt age 

Capital Cost 

Transmission Line 91,300 91,300 91,300 91,300 

Substations 11,900 11,900 11,900 11,900 

System Engineering Studies 270 2 70 270 270 

Annual Operating & Maintenance Costs 

, 
Transmission Line (3%)* 2,740 2,740 2,740 2,740 

Substations (1%)" 120 120 120 12 0 

Total 2,860 2,860 2,860 2,860 

Note: *Percen_tage of capital cost estimate 



TRANSMISSION LINE 

CAPITAL COST TABLES 



TABLE 9 

Transmission Line Cost Estimates 

(Thousand Dollars - 1981 Price Level) 

Alternative 1 B 2B 3B 4B 

Length (km) 645 645 645 64 5 

Voltage 240 345 240 240 

Capital Cost 

Transmission Line 

Substations 

System Engineering 

- -- -- - - 

Annual Operating & Maintenance Costs 

Transmission Line (3%)* 3,910 4,710 3,910 3,910 

Substations (I%)* 

Total 

Note: *Percentage of capital cost estimate 
Remoteness and mountain terrain could triple this cost estimate for 
the Selwyn Valley - Canol Road Alternative. 
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