
Dworshak-Taft 500 kV Line 
Daily Outage

June 12-30 0600-2000 Hours



Why is outage needed?

• Perform needed maintenance to prevent 
unplanned outage
– Replace failed conductor spacer/dampers 

(7200 spacers on this line)
– Repair damaged conductor
– Repair damaged insulators and tower 

hardware on 97 towers
• Spacer damper replacement program is 

high priority for BPA



Examples of conductor damage



Examples of conductor damage



Limited Outage Window 
Opportunities

• Access to portion of line needing repair is only 
available from June-October.

• System impacts to outage greatest in July-
August period during high transfer periods

• This limits outage periods to June and 
September-October.

• June has potential to limit Western Montana 
hydro and thermal generation. 

• September-October has potential to limit thermal 
generation.



Maximizing Work Crews

• Six crews are being used to maximize the 
work completed during the outage.
– Crews must repair damaged conductor before 

they can replace spacer dampers
– As conductor is repaired crews will get on 

repaired conductor sections and replace 
spacer dampers



Emergency Conditions

• Daily outages allow canceling next day 
outage if water restrictions a problem

• Daily outage also allow higher West of 
Hatwai flows during off-peak period when 
they are typically the highest due to lighter 
load conditions

• Line can be put back into service within 5 
hours



Addition of Coulee-Bell 500 kV line 

• Impacts of a Dworshak-Taft line outage has 
been greatly reduced by the addition of the 
parallel Coulee-Bell 500 kV line in late 2004.

• West of Hatwai was limited to 1100 MW E>W 
when the Dworshak-Taft line was out of service 
prior to the Coulee-Bell 500 kV line addition.

• West of Hatwai is limited to 2550 MW E>W 
when the Dworshak-Taft line is out of service 
with the Coulee-Bell 500 kV line in service.
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ASHE

   540 kV
    -7 Deg

HANFORD
   540 kV

   -10 Deg

LOW  MON
   540 kV
    -3 Deg

SLATT
   541 kV
    -4 Deg

 -1651 MW
   115 Mvar

   882 MW
   -68 Mvar

  -371 MW
   -80 Mvar

   693 MW
   131 Mvar

  1028 MW
   -59 Mvar

COULEE
   540 kV

   -11 Deg

CHIEF JO

   538 kV   -13 Deg  -825 MW
   -20 Mvar

   -70 MW
  -109 Mvar

  1493 MW
   -29 Mvar

  1493 MW
   -29 Mvar

SCHULTZ
   539 kV
   -20 Deg

SICKLER
   537 kV
   -16 Deg

   482 MW
   -35 Mvar

   892 MW
   -96 Mvar

  1620 MW

    94 Mvar

VANTAGE
   538 kV

   -13 DegRAVER
   541 kV
   -30 Deg

ECHOLAKE
   541 kV
   -31 Deg

 -1162 MW
   -11 Mvar

  1034 MW

   -53 Mvar

 -1304 MW
   129 Mvar   893 MW

   -45 Mvar

MONROE
   542 kV

   -37 Deg

 -1679 MW

   119 Mvar

  -760 MW

   204 Mvar

SNOKING

   539 kV
   -37 Deg

   919 MW

    91 Mvar

CUSTER W
   526 kV
   -45 Deg

  -752 MW
  -106 Mvar

  -948 MW
  -144 Mvar

ING500
   526 kV
   -47 Deg

  -456 MW
   -16 Mvar

  -466 MW
   -17 Mvar

  1509 MWMAPLE VL

   538 kV
   -33 Deg

COVINGT4
   537 kV

   -31 Deg

COVINGT5

   538 kV
   -31 Deg

PAUL
   525 kV
   -30 Deg

   207 Mvar

   979 MW

   205 Mvar

   -24 MW
   138 Mvar

  1190 MW

   108 Mvar

   971 MW

TACOMA

   537 kV
   -32 Deg

SATSOP
   518 kV

   -33 Deg

OLYMPIA
   525 kV
   -32 Deg

   938 MW

   714 MW
    96 Mvar

NAPAVINE
   526 kV
   -29 Deg

ALLSTON
   523 kV

   -30 Deg

   195 MW
    35 Mvar

    68 MW
    -2 Mvar

  -392 MW
   -53 Mvar

   -66 Mvar

KEELER

   531 kV
   -31 Deg

ALLSTON
   239 kV

   -30 Deg

   117 MW

  -212 Mvar

    64 MW

   180 Mvar

    82 MW

   234 Mvar

PEARL
   529 kV

   -29 Deg

  -595 MW
   115 Mvar OSTRNDER

   530 kV
   -27 Deg

MARION
   533 kV
   -23 Deg -1363 MW

    17 Mvar

   944 MW
    25 Mvar

TROUTDAL   519 kV
   -29 Deg

MCLOUGLN

   525 kV
   -27 Deg

BIG EDDY
   541 kV
    -7 Deg  1770 MW

   252 Mvar
   830 MW
   495 Mvar

   766 MW

   397 Mvar

JOHN DAY
   540 kV
    -6 Deg

   668 MW
   -75 Mvar

   793 MW
   -88 Mvar    385 MW

    -4 Mvar

  1134 MW

    33 Mvar

   -66 Mvar
  -102 MW

GRIZZLY
   538 kV
    -5 Deg

BOARD F
   540 kV
    -3 Deg

COYOTE
   543 kV
    -1 Deg

   581 MW
  -125 Mvar

  1066 MW
    13 Mvar

BUCKLEY
   538 kV
    -8 Deg

  1444 MW

    76 Mvar

  -561 MW
   -21 Mvar

PONDROSA
   536 kV

    -4 Deg

ROUND BU
   536 kV
    -5 Deg

  -285 MW
   152 Mvar  -231 MW

  -147 Mvar

  -366 MW
  -123 Mvar

  -347 MW
  -134 Mvar

MALIN
   537 kV
    -2 Deg

CAPTJACK
   538 kV
    -2 Deg

MALIN
   235 kV

    -8 Deg

ROUND MT
   544 kV
     1 Deg

SUMMER L
   537 kV
    -2 Deg

    -9 MW
    32 Mvar

   -10 MW
    37 Mvar

  -128 MW
  -130 Mvar

KFALLS

   533 kV
    -5 Deg

OLINDA
   551 kV
     1 Deg

 -1313 MW

   -93 Mvar

   581 MW
    18 Mvar

MERIDINP
   528 kV

   -17 Deg

DIXONVLE
   527 kV
   -22 Deg  -1133 MW

   134 Mvar

 -1876 MW
   139 Mvar

ALVEY
   529 kV

   -24 Deg

  -620 MW

   174 Mvar

LANE
   527 kV
   -27 Deg

SANTIAM
   532 kV

   -23 Deg

   538 MW

     2 Mvar

   990 MW
   269 Mvar

MCNARY
   542 kV
     1 Deg

HERMCALP
   542 kV
     1 Deg

   627 MW
  -106 Mvar

   559 MW
   -85 Mvar

SACJW A T
   542 kV
    -2 Deg

  -506 MW

   -63 Mvar

LIT GOOS
   540 kV
    -2 Deg

LOW  GRAN
   540 kV
    -2 Deg

HATWAI
   538 kV
    -3 Deg

  -270 MW

   -63 Mvar
   147 MW
   -44 Mvar

   144 MW
   -43 Mvar

   407 MW
   -42 Mvar

   438 MW
   -46 Mvar

DW ORSHAK
   538 kV
    -2 Deg

   161 MW
   -46 Mvar

TAFT
   537 kV
    -1 Deg

HOT SPR
   540 kV
    -1 Deg

   -15 MW
   -11 Mvar

BELL BPA
   537 kV
    -7 Deg

GARRISON
   536 kV
     6 Deg

   331 MW
    64 Mvar

  -742 MW
   -59 Mvar

BURNS
   531 kV

    -3 Deg

MIDPO INT
   524 kV

     8 Deg

MPSNT501

    97 kV

    11 Deg

   638 MW

  -272 Mvar

MIDPO INT
   337 kV

    10 Deg

   639 MW

  -228 Mvar

KINPORT
   338 kV
    21 Deg

MIDPO INT
   231 kV

     8 Deg

ADEL TAP
   337 kV
    15 Deg

ADELAIDE
   337 kV
    15 Deg

    63 MW

   421 MW

   -48 Mvar

   400 MW
   -45 Mvar

     0 MW
     0 Mvar

  -387 MW
    45 Mvar

  -387 MW

    45 Mvar

GOSHEN
   332 kV

    22 Deg

    36 MW

   -94 Mvar

BRIDGER
   362 kV
    50 Deg

   766 MW
   173 Mvar

   742 MW

   805 MW
   222 Mvar

BORAH

   337 kV

    21 Deg

   491 MW
   -48 Mvar

   537 MW
   -47 Mvar

   -16 Mvar

KINPT MP
   234 kV
    20 Deg

   261 MW
  -185 Mvar

KINPORT
   234 kV

    20 Deg
   260 MW
   -59 Mvar

BRADY
   232 kV
    20 Deg

ANTLOPE
   234 kV
    13 Deg

    19 MW
    27 Mvar

    19 MW
    27 Mvar

  -158 MW
    26 Mvar

GOSHEN

   159 kV
    17 Deg

   360 MW
    -1 Mvar

BO ISEBCH
   233 kV

    -4 Deg DRAM
   233 kV

    -4 Deg

   -28 MW
    32 Mvar

  -130 MW
    28 Mvar

HATW AI
   237 kV
    -5 Deg

   430 MW
    79 Mvar

N LEW IST
   237 kV
    -6 Deg

LOLO
   237 kV
    -6 Deg

     0 MW
     0 Mvar

   147 MW

    19 Mvar

MOSCOW
   234 kV
    -8 Deg

     0 MW

     0 Mvar

IMNAHA
   239 kV
    -4 Deg

   -47 MW
   -13 Mvar

OXBOW
   238 kV
    -2 Deg

   -47 MW
     5 Mvar

HELLSCYN
   237 kV

     1 Deg

BROW NLEE
   237 kV

    -2 Deg

   105 MW
   -18 Mvar

    16 MW
    10 Mvar

   109 MW
   -18 Mvar

QUARTZ
   236 kV
    -7 Deg

    84 MW
     5 Mvar

LADD

   238 kV

    -7 Deg

LAGRANDE
   238 kV

    -7 Deg

QUARTZTP

    -6 Deg
   237 kV

   -23 MW
     7 Mvar

   -23 MW
     6 Mvar

HURICANE
   234 kV
    -3 Deg

W ALAW ALA
   232 kV
    -6 Deg

  -142 MW
    -9 Mvar

AMPS
   238 kV
     9 Deg

   -95 MW

    35 Mvar

PTRSNFLT
   239 kV
     4 Deg

   -77 MW

     3 Mvar

MILL CRK
   236 kV

     1 Deg

   -48 MW
   -17 Mvar

GARRISON
   238 kV
     4 Deg

   399 MW
     0 Mvar

   103 MW

     8 Mvar

JEFERSON
   156 kV

    15 Deg    32 MW

    10 Mvar

JFRSNPHA
   157 kV
   -14 Deg

    26 MW

     5 Mvar

BIGGRASS
   158 kV

   -13 Deg    26 MW

     3 Mvar

DILLON S
   163 kV
    -7 Deg

    33 MW
    -6 Mvar

ANACOND
   164 kV
    -2 Deg

   131 MW

    29 Mvar

   131 MW
    29 Mvar

    50 MW
   -17 Mvar

OVANDO
   239 kV
     2 Deg

    72 MW
   -23 Mvar

HOT SPR
   239 kV
    -2 Deg    -14 MW

    -9 Mvar

   -50 MW

    -7 Mvar    820 MW   -158 Mvar

   820 MW   -158 Mvar

TOW N1
   548 kV
     7 Deg

TOW N2
   548 kV

     7 Deg

   824 MW
   -41 Mvar

   824 MW
   -41 Mvar

BROADVU
   538 kV
    17 Deg

   833 MW
   -12 Mvar

   833 MW
   -12 Mvar

COLSTRP
   540 kV
    25 Deg

   948 MW
    37 Mvar

   989 MW
    41 Mvar

COLSTRP

   238 kV

    28 Deg

   232 MW
    14 Mvar

   228 MW
    14 Mvar

NOXON
   241 kV
     2 Deg TROUT CR

   241 kV
     2 Deg    70 MW

    -6 Mvar
    70 MW

   -10 Mvar

NOXONCON
   241 kV

     2 Deg

PINE CRK
   241 kV
    -3 Deg

NOXONBPA
   241 kV
     2 Deg

CAB GORG
   241 kV
     0 Deg

SHAWNEE
   237 kV
    -8 Deg

    65 MW
   -13 Mvar

BENEW AH

   237 kV
    -9 Deg

    81 MW
    -9 Mvar

    76 MW
    -7 Mvar

    74 MW
    -8 Mvar

   -15 MW

    15 Mvar

   159 MW
     6 Mvar

   155 MW

   -16 Mvar

BEACON N
   235 kV
   -10 Deg

     0 MW

     0 Mvar

BEACON S
   235 kV
   -10 Deg

   -39 MW
   -23 Mvar

LIBBY
   240 kV

     5 Deg    47 MW
   -19 Mvar

HASKILL
   238 kV
    -2 Deg

   203 MW
     0 Mvar

CONKELLY
   238 kV
    -8 Deg HUNGRY H

   238 kV
    -8 Deg

    37 MW

    -5 Mvar

COL FALL
   238 kV

    -8 Deg

   -51 MW
   -66 Mvar

    58 MW
    17 Mvar

FLATHEAD
   236 kV

    -8 Deg

     3 MW
    37 Mvar

LAKEVIEW
   237 kV
    -6 Deg

   261 MW
    26 Mvar

RATHDRUM
   235 kV
   -10 Deg

   258 MW
     9 Mvar

   174 MW

   -18 Mvar

     0 Mvar

     0 Mvar

  2244 MW
  -150 Mvar

   885 MW
   -13 Mvar

   625 MW
  -253 Mvar

   638 MW
  -433 Mvar

  -118 MW
   -18 Mvar

  -279 Mvar

   166 Mvar

  -467 MW
  -341 Mvar

  -527 MW
  -179 Mvar

  -552 MW
  -196 Mvar

BOUNDARY
   239 kV

    -3 Deg

SACHEEN
   237 kV
    -8 DegCUSICK

   237 kV
    -8 Deg

ADDBOU11
   238 kV
    -5 Deg

   125 MW
     7 Mvar

   130 MW
    -4 Mvar

   106 MW
    -8 Mvar

 -1009 MW
    90 Mvar

   298 Mvar

  -102 MW
   -66 Mvar

CHIEF JO
   240 kV
   -12 Deg

   178 MW
  -256 Mvar

   -71 MW

 -1232 MW

  1271 MW

   128 MW

   922 MW

   300 MW

 -1546 MW

  1222 MW

1155 MW

  1221 MW

 -1790 MW

  1198 MW

   884 MW

  -687 MW

 -1553 MW

 260 MW

MONROE
240 kV
-40.47 Deg

   632 MW
    42 Mvar

COULEES2
239 kV
-10.17 Deg

    68 MW
   -55 Mvar

KEELER
240 kV

-35.01 Deg

   712 MW
   182 Mvar

PEARL
240 kV
-32.68 Deg   694 MW

   185 Mvar

  1015 MW
   269 Mvar

ALVEY
238 kV
-30.00 Deg   950 MW

    12 Mvar

DIXONVLE
225 kV

-27.82 Deg

MERIDINP
230 kV

   -21 Deg

   -37 MW
    64 Mvar

   511 MW
   142 Mvar

   367 MW
    32 Mvar

   367 MW
    32 Mvar

CANBYTAP
237 kV

-15.96 Deg

HIL TOP
238 kV

-19.17 Deg

CANBY
237 kV
-16.01 Deg

HIL TOP
365 kV

-22.67 Deg

WARNER
238 kV
-19.53 Deg

     7 MW
     0 Mvar

   232 MW
   -25 Mvar

    53 MW
    -2 Mvar

   167 MW
     7 Mvar

   221 MW
   -45 Mvar

PONDROSA
239 kV

 -7.84 Deg

   457 MW
   250 Mvar

NLYPHS
239 kV
 -3.51 Deg

W AN230
242 kV
-24.11 Deg

     0 MW
     0 Mvar

  -300 MW
    43 Mvar

     0 MW
     0 Mvar

  -300 MW
    44 Mvar

  1537 MW

4884 MW

850 MW

1214 MW

1820 MW

1000 MW

612 MW

440 MW

470 MW

559 MW

2081 MW

3919 MW

800 MW

448 MW

1060 MW

819 MW

792 MW

6846 MW

2206 MW

4640 MW

2179 MW

499 MW

560 MW

560 MW

560 MW

1143 MW

180 MW

520 MW

348 MW

95 MW

90 MW

250 MW

204 MW

585 MW

1488 MW

256 MW

600 MW

2257 MW

 10214 MW

  8024 MW

  1817 MW

   183 MW

   959 MW

80 MW

115 MW

524 MW

151 MW

0 MW

133 MW

112 MW

0 MW

0 MW

68 MW

390 MW

130 MW

90 MW

170 MW

480 MW

340 MW

140 MW

135 MW

100 MW

445 MW

210 MW

1826 MW

710 MW

167 MW

1100 MW

1106 MW

3240 MW

1400 MW

792 MW

800 MW

819 MW

1060 MW

448 MW

250 MW

1488 MW

600 MW

256 MW

850 MW

105 MW

270 MW

585 MW

1214 MW
1820 MW

1000 MW

612 MW

470 MW

559 MW

204 MW

499 MW

440 MW

560 MW

560 MW

560 MW

90 MW

250 MW

716 MW

180 MW

520 MW

348 MW

95 MW

2257 MW

2210 MW

150 MW

249 MW

548 MW

    0 Mvar

  740 Mvar

  743 Mvar

 1114 Mvar

   620 MW

   325 Mvar

35 MW

59 MW

 1069 Mvar

CELILO1CELILO2

  -136 MW
  -211 Mvar

  -136 MW
  -210 Mvar

 -458 Mvar

 -287 Mvar

    0 Mvar

    0 Mvar

    0 Mvar

    0 Mvar

  360 Mvar

 -215 Mvar

   438 MW
  -122 Mvar

   620 MW
  -279 Mvar

  -559 MW
    -3 Mvar

  2215 MW
  -122 Mvar      0 MW

     0 Mvar

     4 MW

    -2 Mvar

    74 MW
    12 Mvar

    74 MW
    12 Mvar

    71 MW
    12 Mvar

     0 MW
     0 Mvar

     0 MW

     0 Mvar

   178 MW

   -30 Mvar

   236 kV
LION MTN

    -7 Deg

   237 kV
TRUMB CR

    -7 Deg

    93 MW
   -54 Mvar

   -86 MW
    12 Mvar

   196 MW

   -14 Mvar

  -152 MW
    -8 Mvar

    71 MW
    12 Mvar

     0 Mvar

     0 Mvar

     0 Mvar

     0 Mvar

  -172 Mvar

     0 Mvar     0 Mvar
     0 Mvar

   429 Mvar

  -289 Mvar

     0 Mvar

     0 Mvar

     0 Mvar

     0 Mvar     0 Mvar

  -287 Mvar

  -121 Mvar

   221 Mvar

     0 Mvar

   -46 Mvar

   337 Mvar

   153 Mvar

     0 Mvar

    56 Mvar

   341 Mvar

    56 Mvar

   166 Mvar

   166 Mvar

     0 Mvar

     0 Mvar

     0 Mvar

     3 Mvar

     0 Mvar      0 Mvar
   -52 Mvar

    18 Mvar

    89 Mvar

   542 kV
SACJAW EA

    -2 Deg

   -52 MW
     4 Mvar

-681 MW

   541 kV
W AUTOMA

   -11 Deg

   720 MW
   -51 Mvar

   718 MW
   -51 Mvar

  1245 MW
    -6 Mvar

   812 MW

   -45 Mvar

  -621 MW

   -13 Mvar

   -23 MW
    -5 Mvar

?????

  4999 MW



Four outages periods planned for 
this work

• To complete all necessary work, additional 
outages are planned for Fall 2006, June 
2007, and Fall 2007.


