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SKAGIT NUCEEAR GENERATING FACILITIES

by

Mr. Robert B. Eastvedt
Chief Engineering Econcmics Engineer

Bonneville Power Administration
U.S. Department of Energy

BACKGRCUND

At the request of the NRC Staff, tne Bonneville Power Administration

(BPA) conducted an examination to estimate the transmission system
facilities and associated costs which would be required to integrate the
au' put of a powerplant at each cf six sites in che Pacific Northwest
bulk power transmission system. The sites were identified for the
purpose of this study by the NRC staf# and then furnished to SPA. These
sites are: Skagit (the proposed site), Pebble Springs (north central
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Oregon); Hanford (south central Washington); Cherry Point (northwest
Washington); Goshen (northwest Wa shington); and Ryderwood (south' est
Washington).

These atternate sites are in the 3PA service area. It is reasonable to

expect that each site could be integrated into the 3PA 500-kV main grid
transmission system, and 3PA could provide wheeling services for participants.
The participants are:

_

Unit No. I and Unit No. 2

Portland Ceneral Electric Company 3 0 . 0".

Pacific Power and Light Company 20.0

Puget Sound Power and Light Company 40.0
The Washingt on Water Power Company 10.0

All the participants presently have wheeling contracts with BPA for
other generating resources. Wheeling agreements have not been initiated
for the Skagit Nuclear Plant.

The BPA transmission system is the main bulk power transmission grid in
the Pacific Northwest. SPA facilities in the States of Oregon, Washington,
Idaho, and Montana, interconnect with the non-Federal systems for ing am

coordinated regional network. About 80 percent of this network is owned
and operated by 3PA.

Approximately 75 percent of the load in the BPA service area is located
west of the Cascade Mountain Range in Oregon and Wasbington. The temainder
is dispersed throughcut the region with load ccacentrations in the
Spokane, Yakima, and Tri-Cities areas of Washington and in southern
Idaho areaa.
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Most of the electric power is presently obtained from Federal and non-
Federal hydroelectric dams east of the Cascade Mountains. Most of it

.

flows westerly from these dams to serve load located west of the Cascades.

This report concentrates on transmission system additions required to
interconnect the sites to the main grid and main grid additions that
may be required to serve Northwest loads.

INVESTIGATIVE APPROACH
.

In order to gather information p.r.inent to this evaluation, the NRC
staf f met with 3PA staf f to out.ine the study approach. It was agreed
that the study methodology for ::.nsmission requirements should be
similar :.o the methodolagy used for the Pebble Springs alternative
sites.

Precise locations of each site were provided by the NRC staf.. Based on
this in f o rma t i o n , 3PA conducted several pcwer flow studies for each

alternative site to determine transmission requirements. The base cases

depict August 1988 and January 1989 system conditions with the asoumption
that both Skagit units and both Pebble Springs units are in service.
Those studies included existing transmission facilities and facilities
presently planned or expected to be in service by the ccmmercial operating
dates scheduled for the Skagit units. In some cases, the interconnection

facilities for the alternate sites interface with planned or programmed
transmission facilities not yet constructed. The base data for the
power flow studies included the major facilities of all the interconnected
utility systems in the Western Systems Coordinating Council (WSCC).

That council covers all or parts of the 14 western States and British Columbia,
Canada. The studies were, thus, broad in scope.

Stability studies were also conducted to determine dynamic system response
for system disturbances at critical locations.
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It is important to note that transmission facilities constructed by 3PA
must andergo the environmental review process. That procedure has not

.

been conducted for any of the sites. Also, plans of service for other

projects are tentative at this time. Since the plans for alternative

sites interrelate with other transmission projects, cc . yet in service ,
they may change if in alternative site is approved and more detailed
site specific studies show that a different plan of service is appropriate.
however, changes in pl.:ns are not likely to significantly impact trans-
mission requirements for alternative sites.

.

CRITERIA APPLIED

The SPA transmission system is planned and constructed in accordance
with two sets of reliability criteria. The two sets of criteria are
ccmpatible. The reliability criteria adopted by 3PA describe the perform-
ance and planning reliability of the 3DA system.

The second set of reliability criteria is that adopted by the WSCC. It

describes the limitation of the effects that disturbances on one system
can have on other member systems.

Studies to assure adherence with the criteria include simulation of all
the transmission facilities, generating resources, and loads in the
WSCC.

The two sets of reliability criteria are lengthy and relate to many
planning considerations. The portions relating to main grid transmission
requirements for the Skagit alternative sites are included in Appendix 1
in the form of performance tables. They describe system performance and
permissible remedial action for multiple contingencies.

Specific tests to determine adequacy of transmission facilities for each
site include:

L
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Steady state tests (power flow studies) to assure full load operation.

of the plant with one line out of service.

.

Transient stability tests to assure that the plant will maintain
synchronous operation (stability studies) when a three phase fault
is cleared by normal automatic circuit-breaker cperation.

Transient stability tests with one line out of service to assure

that a single phase-to ground fault on another line will not limit
full load operation of the plant. '

satisfy this test, single-

pole relaying and single pole circuit breaker operation is necessary
in some cases.

GErr.RAL PLANNING CCNSIDEPATIONS

The SPA system is designed and constructed to serve the electric power
demands in the Pacific Northwest. Facilities are timed to satisfy that
objective reliably and econcmically Main grid facilities that are

described in the sections of this report that follow are likely to be
required at some future date regardless of Skagit or its alternate
sites. The sections that follow are therefore presented to assist in
the envirsamental evaluation of alternate sites.

The direct interconnection facilities, on the other hand, are site
specific. Those facilities connect each site to the main grid.

Power ficws on a transmission system in accordance with the laws of
physics. Power generated at any site tends to serve load nearest that
site. Power fr m sources that would otherwise serve those same loads is
redistributed on the system to serve other loads. This is the principal
of displacement. On this basis, the wheeling cost for sites located
near loads is less than for sites located far from loads. The SPA
system can be divided into five zones. The 1: vest transmission cos is

in Zone 1. It includes the major load areas in the Puget Sound, Portland
and 'Willamette Valley trough. It is a narrow zone running frca the
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Canadian border to Eugene, Oregon. Zone 2, includes the Pacific coast,
with the exception of the Olympic Peninsula and the western slopes of
the Cascade Mountains. Zones 3, 4, and 5 are mostly east of the Cascades.
Zone 5 is the highest cost zone.

S ka git , Ryderwood, Cherry Point, and Goshen are in Zona 1 and have the
lowest transmission cost. Pebble Springs and Hanford are in Zone 4.

In the long-range, transmission cost will be essentially the sam.e for
any site within each zone. The following table uses this concept.

?!Zone 1 Annual Cost /kWS Total Annual Cost

Skagit, Ryderwood,

Cherry Point, Goshen $1.70 4,250,000

Zone 4

Peable Springs, danford 3.50 3,750,000

-1'/ These rates are being reviewed and may be increased about 50 percent.
The above numbers include main grid additions and use of main grid
facilities.

COST DATA FOR FACILITY ADDITIONS

(Interconnection and Main Grid)

As a result of the limited availability of right-of-way in the Pacific
Northwest, it is appropriate to construct high-capacity transmiss ton
facilities. These facilities may exceed the initial transmission capaci-
ties required for integrating generating resources. The long-range
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effect is to minimize the environmental impact of future transmission
facilities.

.

The highest capacity standard 500-kV single-circuit transmission line
presently used by SPA utilizes three 1.602-inch (Chukar) conductors per
phase. The three phases are arranged in a delta configuration that
maxistres power transfer capability and minimizes right-of-way width
requirements.

.

Double-circuit 500-kV lines are recommended for some of the alternative
sites. These use taller transmission line towers that have one three-
phase circuit mounted on each side of the tower. Each phase of both

circuits use the same conductors as for the single phase line configura-
tt n described above.

Each circuit of the lines described is capable of transmitting the
generating capacity of two units with one circuit :ut of service. Their

design capacit:. is 2500 .*N per circuit.

Lines to provide station service power are required for some sites.
These lines are rated for 230-kV operation. They use conductors which

are adequate for statica service requirements fo. two units.

Switching facilities are appropriately designed to acccmmodate the
transmission lines connected to them.

The costs for transmissica lines represent BPA typical estimates based
on 1979 prices. The following table shows the typical per-unit cost of
transmission facilities. They exclude land, clearing, site development,
and administrative overheads.

i n
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Investment

S(000)

500-kV single-circuit line,
(3-1730 kemil conductors / phase) 250/ mile

500-kV uouble-circuit line,
(3-1780 kcmil conductors / phase) 480/ mile

.

500-kV Columbia River crossing,
(Double-circuit 3-1730 kemil cond./ phase) 1,500 Ea

230-kV single-circuit line,
(1-1272 kcmil conductor / phase) IC0/ mile

500-kv circuit breaker with discoanect
switches, substation deadend tower and

auxiliary equipment,
(3000 amp. rated capacity) 900 Ea

k;'> j l 'i
'

J 3p t_ iJ/



.
.

.

SITE INTERCONNECTION AND MAIN GRID FACILITIES FOR FACH SITE

This section describes transmission system requirements for the preposed
Skagit site and each alternate site and is intended to assist the

environmental assessment of each site. The interconnection and main
grid facilitic" identified for each site interface with existing system
facilities, facilities programmed for construction, or facilities presently
planned to be in place before 1989. The best available interutility

planning information was used in estimating the f acili ties. The costs
shown in this section pertain to interconnection faci.ities. The costs
shown in Table 1 are the zone costs plus the cost to connect the sites
to the main grid.

S' it Site; the proposed site (See Figure 1)

Interconnection facilities for the Skagit site consist of switching
facilities at Skagit Substation ano two 500-kV double-circuit lines, one
3-miles long and one 5-miles long, to loop in two existing 500-kV lines
into the Skagit site. Puget Sound Power & Light Ce is also planning a

4.5 mile 230 kV high-capacity double-circuit line to their Sedro '4coley
substation.

Figure 1 shows the 500-kV transmission system facilities in the <icinity
of the Skagit site.

Offsite power for this site would be provided over 220-kV facilities
provided by PSP &L.

Land description:

The two 500-kV lines would cross over logged areas and seccad growth
timbe rland . The routes wculd avoid rural residences.

9 r <,> r,
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Cost estimate:

Intercunnection
'

Fac lities

Skagit Substatian:

9 - 500-kV circuit breakers s 3,100,000

2 - 500-kV double-circuit lines
(8 miles tctal) 3.300,000

Total S11.,40,000

NCTE. The above estimate tacludes maj ar f acilittes an i excludes 11ad
clearing, site development, and cantrol facti : es. It ;s

ccmpa rab le to the estimates far ilternative sites.

00 shen Site;. (See Figure 2)

The Goshen site ir ibout 40 miles north of Skagit. Development of
Goshen Subs"ation would be about the same as far the Skagit site. The

connection diagram is shown in Figure 2.

Two 500-kV double-circuit lines would be extended from the existing
500-kV lines near Bellingham to the Goshen site.

Offsite power is assumed to be provided by PSP &L.

b [] |j;10
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Land description:

The Goshen site would be integrated into the SPA 500-kV system near the
Billingham substation. One feasible route follows the valley generally
parallel to the Milwaukee railroad about 7 miles to the SPA Monroe-
Custer lines. Another route runs south of the plant for about 4 miles
then *. urns westerly to the Monroe-Custer lines. This route is 9 miles

long and avoids crossing diagonally through developed farmland. Lines
along either route wculd cause scme disruption to farming. ~

Cost estimate:

Interconnection
Facilities

Goshen Substation:

9 - 500-kV circuit breakers s 8,100,000

2 - 500-kV double-circuit
lines (7 miles each) 6.720,000

Total $14,320,000

Cherry Poin'. Site; (See Figure 3)

'his site is about 40 miles northwest of the Skagit site in the vicinity
of the Intalco alumi=um reduction plant. Two 500-kV single-circuit
lines would be constructed into the 3PA Custer Substation. It is assumed
that offsi'.e power would be provided over PSP &L facilities.

:\ 1 ',,
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Land description:

Two 500-kV lines about S-miles long would be ccastructed parallel to an
existing 230-kV right-of-way. The corridor passes over nearly level
ground through rural residential areas. It is likely that several homes

would be removed and residents relocated. The route passes near a
Washington State game range.

Cost estimate: -

Interconnection
Facilities

Cherry Point Substation:

4 - 500-kV circuit breakers S 3,600,000

Custer Substation:

5 - 500-kV circuit breakers 4,500,C00

Two Cherry Point-Custer 500-xV

lines (3 miles each) 4,000,000

Total $12,100,000

Ryderwood Site; (See Figure A)

The Ryderwood site is lor .ted near the city of Ryderwood, Washington.
Integration of that site would include two 500-kV lines that would tap
the existing 500 ;.V lines ruaning between the 3PA Paul and Allston
Substations. Main grid additions would include an additional 3CO-k7
line between Ryderwood and Allston. Switching facilities would be

required at Ryderwood.

. i
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Land description:

Ryderwood tap lines:

Corridor length 3 miles
Timberlands 3 miles

Access roads required 4 miles

500-kV Ryderwood-Allston line:

Corridor length 23 miles
Timberlands 19 miles
Fa rmlands 3 miles
Rrier crossing 1 mile

The corridor for the tap would cross 3 miles of rolling, timber covered
terrain. A double-circuit line supporting 230 k'. on one side for offsite

pcwer and the Ryderwood-Allston line on the other stie would share ints
corridor. From the tap point extending 20 miles south to Allston, one

500-kV line would be required parallel to the existing Paul-Allston
lines. This stretch is mostl/ wooded with sparse populations. Near
Longview the corridor crosses areas of congestion. It also crosses
sersitive soil conditions before spanning the Columbia River.

1- 1 -
,
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Cost estimate:

I2terconnection
Facilities

Ryderwood Substation:

4 - 500-kV circuit breakers 3 3,600,000

Two - 500-kV tap lines

(3 miles each) 1.500,000

Total 3 5,l00,000

Pebble Scrings Stte; iSee Ftgure 5)

If the two Skagit untts are moved to the Pebble Springs site, they would
be the third and fourth units integrated into the SPA grid at Slatt
Substation. The local area portion of the EPA grid would be reinforced
with a 30-mile long 500-k'l line between Slatt and Joan Daj Substations.
Offsite power would be prov ded for the Pebble Springs units.

Land description:

The Slatt-John Day line would cross about 13 miles of rangeland and
12 miles of dryland wheat farming. The terrain ranges from level to
deep canyons in the westerly portion. The line would likely parallel an
existing EPA transmission line.

o 4

EL , . , '*s'

14



'.

Cost estimate

Interconnectica
Facilities

Slatt Substatica:

2 - 500-kV circuit breakers $1.300,000

Total $1,300,000

Hanford Site; (See Figure 6)

If the two Skagit units are moved to the Hanford site, they would be the
fourth and fifth units integrated into the BPA main grid system at Ashe
Substation. The other three units are WNP units 1, 2, and 4. Intercon-
nection of the fourth and fifth units can be acccaplished with switching
facilities at Ashe Substation. A second Ashe-Hanford 500-kV line would
be required for grid reinforcement. Offsite power would be provided
from facilities provided for the WNP units.

Land description:

The Ashe-Hanford line would be in the Hanford Nuclear Reservation and
cross nearly level desert land for its entire distance.

Offsite power would be similar to that provided for the WNP units.

I :7 1/
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Cost estimate:

Interconnection
Facilities

Ashe Substation:

2 - 500-k'l circuit breakers $1,300,000

Total $1,300,000

Hanford Site; (7-unit development) (See Figure 7)

If the two Skagit units and the t-o Pebble 3: in2s units are moved to
the Hanford site, thef would be the fourth, fifth sixth, and seventh

units integrated into the SPA grid at Ashe Substation. The connection
diagram is shown in Figure 7. Grid reinforcement would include a 3CC-k'/
line between Ashe and Hanford Substation.

Land description:

The Ashe-Hanford line would be in the Hanford Nuclear Reservation and
cross nearly level desert land for its entire distance.

1 1T. . .
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Cost estimate:

Intercornection
.

Cost for Skagit

Units Located at

Hanford

Ashe Substation:

2 - 500-kV circuit breakers 31.300,000

Total $1,300,000

TRANSMISSICN INTERCONNr.:TICN COST

Total typical costs to integrate each site are summarized tn Table 1.

Included are zone -heeling costs for each site and interconnection costs
to connect the plant into the 3PA main grid. The costs excluce land
acquisition, clearing, substation site development, and administrati'ze
overhead. ' fain grid facilities would become an integral part of the
main grid and allocable to all system uses and are included as part of
the zone wheeling costs. Modifications to reflect ultimate plans of
service and line routings may modify the indicated costs. However,

modifications are not expected to change the cost ranking of the alter-
nate sites.

INCREMENTAL LOSSES

The NRC Staff requested an evaluation of incremental system losses
associated with each alternative site. These losses are sacwn in Table 2
for the SPA system and the interconnected Pacific Northwest system.
They are based on power flow studies for January 1939 for the transmission
system configuration and generation schedules that are likely to occur
at that time.

,
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All thermal anits are assumed to be operating at rated capacity. The

hydro units are assumed to be optimized for average water conditions.
Deviations from these assumptions may significantly change the incremental
losses shown in Table 2.

The value of incremental losses is generally based on the cost of alter-
native resources. At BPA, we frequently base such costs on fossil fuel

displacem.nt in California that could be achieved over the PNW-PSW

Intertie.
-

Assuming a typical system load factor of 75 percent (loss factor of
50 percent), the aanual energy associated with the incremental losses
would be about 4,900,000 kWh per MW of incremental loss. The typical

energy production from one barrel of oil is o00 kWh. Therefore, each

megawatt of incremental loss is equivalent to about 3,000 barrels of oil
per year. If oil is evaluated at 320 per barrel, then each megawatt of
incremental loss can be translated to about 31AG,000 per year.

The average incremental cost of losses for sites located east versus
west of the Cascades would then be in the range of $9,000,000 to $23,000,000
per year.

LWD IMPACT OF TMNSM!SSION LI.VES

The type of terrain and miles of line for each site are discussed under

'' Site Interconnection and Main Grid Facilities for Each Site."

Table 3 shows the typical areas of land required for interconnection and
main grid lines for each site.
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TABLE 2

INCREMENTAI. TRANSMISSION I.CSSES
(Based on January 1989 Conditions)

-

Incremental Losses .W
Site SPA System Total P.W System

Skagit (Base case) -- --

Goshen 6.5 6.5

Cherry Point 9.5 10.3

Ryce rsc od -L7.6 -LS.O

Pebble Springs 1'/ 09.3 57.0

Pebble Springs / 79.0 33.~

Hanford (Figure 6) 38.1 97.1

Hanford (Fi.;ure 7) ' 3 :' . 3 laa.e.

A Assumes the addition of a single circuit 500-kV line betseen SLATT
and JOHN CAT.

':/ Assumes no system addition bet een SLATT and J0!5 DAY. This
inforaation is provided for comparative purposes.

r; 7, j.n
J. J i: . ijd'1
JvL i Ji
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TABLE 3

TYPICAL ACREAGE OF LAND IMPACT FOR
INTERCONNECTING AND MAIN GRID LINES

Site Miles 1/ Acres:/
'

Skagit 3 121

Goshen 14 212

Cherry Point 16 204

Ryderwood 32 415

Feb'le Springs 30 382o

Hanford 13 229

-1/ Structure miles of transmissica lines.
,e
2' Typical acres per mile - BPA design:

500-kV single-circuit line 12.73
500-kV double-circuit line 15.15

1, ~, ii:.
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FfGURE 1
500 Kv TR ANS*.11SSICN SYSTE.'.1 CCNN ECTICNS

FOR SKAGIT UNITS 1 & 2
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FIGURE 2
500 Kv TR ANSMISSiON SYSTE".1 CONNECT!CNS

FOR GOSHEN UNITS 1 & 2
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FIGURE 3
500 Kv TR ANSMISSICN SYSTE'.1 CCNNECTICNS

FOR UNITS 1 & 2 AT THE CHERRY PCINT
NUCLEAR SITE AS AN ALTERNATE TC SKAGIT 1 & 2
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FIGURE 4
500 Kv TR ANsMISSICN SYSTEM CCNNECTICNS

FOR UNITS 1 & 2 AT THE RYDERWCCD NUCLEAR SITE
AS AN ALTERNATE TO SKAGIT UNITS 1 & 2

CL D t!'I i 1.\ D g . g, , 7.

5 A TSCP \ L'CLL.t R
~*

PL.4 N T

ddd
t -QPAUL

paa
>to,

v e < ~)'

, , '
| I I

C % > i :,| :' 'iC 1. . '.!;'
*

pp .4._.~

3RYDERWCCD _

' '

C' ' ! '
.f ',

sv
d z. 70 (;,4 c+

$0 f,.|T ' Y 'j'
'

) \ 'Il'*
%T

3 MILES

v%

CCL: '!!:t A i!: ER.

%%
,

:23 X:
C nr.t ; _t q -, 2

II i/
C00 KV '_INE ---- -w

h|g h j | 'g \5CO sv L!NE A00lTiCN''

6J \---- 230 <V L:NE

h. , g; -hf I--o-- 5CO <V C;PCutT 29E A KER -:g,

-: sco <v sae2<Ea 2comcN u

C'! h |h T2 0 ' t.''

M $C0,230 <V T't Af4FC RVE 4 *

f ,|-c cenEar:ce .

1

-

%

|DC
. .

R GSs
l'C. t R L *f. &

<---; ::3 + ,

K E E '_ E R , g
~

? .
..

'

.,
-.

25



'
.

.

FIGURE 5
500 Kv TR ANSMISSION SYSTEM CCNNECTICNS-

FOR UNITS 3 & 4 AT THE PEBBLE SPRINGS NUCLEAR
SITE AS AN ALTERNATE TO SKAGiT UNITS 1 & 2
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FIGURE 6
500 Kv TR ANS.'.USSICN SYSTEf.6 CONNECTICNS

FCR UNITS 4 & 5 AT THE H ANFORO NUCLEAri PLANT
AS AN ALTERN ATE TO SK AGIT UNITS 1 & 2
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FIGURE 7
500 Kv TR ANSM:SSION SYSTEM CCNNECT|CNS'

FOR UNITS 4. 5,6 es 7 AT THE HANFORD NUCLEAR
SITE AS AN ALTERNATE TO PE3BLE SPRINGS 1 & 2

- AND SKAGIT 1 & 2
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Appendix 1

?.eliability e-iteria for system planr.in;;:

The 3?A transniscien systes is planned and constracted accoriing

.o ..wo se. o., .,<abt.34+. c . . . e < a. . . . .
- , w re .. s. ee.<=- .,_e -.s. . .. . .. . .. . . . . e ..

criteria which defines internal syste= design to serve Faci"ic .'icrthwest

lea d . The second criter.a is the Testern Systers Ocordinating

o c. . . , < , ( 5.e -c. hj .-<. . e < a w w. - u.. .a
n oe.< es +, e.*.*en.- . . , .. a . ., .,a a .. e s<. . . . . , s . . . . . . . .. . .. . .

.

on one system can bave en other syste=s.

3cth ed *eria are lengthy but c':--eirized in perfe::ance tables.

3?A Ecliabilit . ?erfor-ance Cable
C L,,,, . ., ,,,,, a. . D . C e ._ # .. C .m u r. ... .

, , .

.

Sa. :e ':;i A - ea
.

y ' t ., - o - ~ 'rs -n a
avster a=ui- .i--"- --- -

_

~

Ad;usted *ane cu s Ad;usted tanecu3.

*te= Facility Cutage After First Cutage A f ter First Cutage
Cutag9 Outage

3. . 3 m.a . ....o. 3 n, A 3
, <.

.

2. 1 Plant 1 Plant 3 C 3 3
2 . a -e

,
< , r ea u.4., D, 3s -. v n

e

4 2 Plants 1 Line C D 3 C

5. 1 Plant 2 Lines D D C D

Plant - Gene:2ters 3CO e' 7 and lar5er or all units that can 'oe dropped-

for icss of a bus secticn.

Line - Excludes powerhouse lines, includes single circuits of a

' cu b '1 e ^. d .- . .d . ' * .e a ..d. -d..%.'e ad...-"'. '. .''...av.. . ...
- -.

I'.J{s - O

^Q4,
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A perencent single-contingency outage of any main grid

line or any plant will provide performance Level A.

'

3. Reliability level: ;efinitions for ??ultiple Contingencies

A - Serves all peakloads during abnormal weather

3 - Serves all peaklcada during nor-al weather

0 - Autc=atic Lead Tripping: Aute=atic discennectica
.

of certain selected loads to prevent sys tem brea'<up.

when critical tranc=ission syste cc:ponents are

autosatically disconnected.

D - Area Se paration: Splitting of one ajor 1 cad area

or inter:cdiate lead area frca the rest of the

n. 3. c .a l ~+. . e. .
,<

. 3

Interrector.al Ties and Interconnecticns:

The Western Systens Cecrdinating Ocuncil " Reliability Criteria for

System Eesign" eball be utili cd when de ter=ining the pr.rformance

of the Ncrthwes: Orid in relationship to interregional ties and

intercor.nections.

The reliacility perfor ance table fer the WSCC is reproduced on the

folicain~ .sare.s .

- . < ,

$f/J' v c >Ji
insw
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WESTERN SYOTC'tS COCROIN ATING COUNCIL
L DISTURD ANCE - PERFORM ANCE TADL E

3=6FALLT
# N/NCGWAL

DIS T U R B AN CE
-

NO CLEAc''4Gl-
01 3- 6 FAULT W/NCRM AL C'.C ARINO| FAULT sL Faulf

w/STuc <
; POCAWER

I' " | ONE JE*.ERATCM | ;3 g tp,e egy |
e PRIC A SYSTEM - J
' CCNCITION S Y S T E N4 NOT ! SYSTEu %QT |

'

{- 'W CJ'.'S CO.'!?hTC' c E C .T! 0 : E C.L T* Q

[ ELE'*LN TS 057 OR FAULTED j f I | | | | t

t. LOAD | A | A | A I A ! A "A |
'

A 3 ||2 TR ANSF OR"ESS | A | A |A l A,

p 3. L:NE I
|| A ( A f e ! 0 |A A

,' ' 4 OENEP ATC4 ! A | A I A I S | 4 ! O f

5. BUS SECT:;N ! 9 | 3 | 9 I a | 0 O |'.

6. Two CENER ATCRS | 0 | 0 C | 3 | 0 0 I

7 TY/O L:'iES | C | 0 O | 3 { 0 0 |
'

D 8. iLL L:NES C 's ''; s T. c . * A y | 0 | 0 ! a j o | 3 : !I

6.-$
9. ENT4AC 5 6 C 5 72. !:0 '4 | 3 ! O 3 0 | 3 D l+

io. [; g f.|,p' '~-@'a i o ! : I a i o | : ! a j
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I!1isabeth Ann Stull

Argonne National Laboratory
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power generation. -
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520 S.W. Yamhill
Portland, OR 97204 Donald S. Means

Attorney for Swinomish Tribal
Canadian Consulate General Community
Robert Graham P. O. Box 277
Vice-Consul LaConner, WA 98257
412 Plaza 600 .

6th & Stewart Street Russell W. Busch, Esq.
Seattle, WA 98101 Attorney for Upper Skagit Indian

Tribe and Sauk-Suiattle Indian
Donald W. Codard, Supervisor Tribe
Siting and Regulation Evergreen Legal Services
Department of Energy 520 Smith Tower
Room 111, Labor and Industries Seattle, WA 98104

Building
Salem, OR 97310 Atomic Safety and Licensing Appeal

Panel (5)* ^

Warren llastings, Esq. U.S. Nuclear Regulatory Commission
Associate Corporate Counsel Washington, DC 20555
Portland General Electric

Company Docketing and Service Section (4)*
121 S.W. Salmon Street Office of the Secretary
Portland, OR 97204 U.S. Nuclecr Regulatory Con. mission

Washington, DC 20555
Patrick R. McMullen
Skagit County Prosecuting Attorney
Courthouse Annex
Mount Vernon, Washington 98273

.

f .' * f / ?d

RicijardL. B1 ek
Coudsel for NRC Staff

r~ L i ') 1I 7,
. ) ;; t t


