‘ = California SO Syetom Oporator !

Your Link to Power

Year 2007 LCR Study
Sierra Area in PG&E System

Summary of Findings

Prepared By
Catalin Micsa

Regional Transmission North - California ISO
April 26, 2006



'\ . . California Independent
o CalifornialSO

System Operator
Your Link to Power

Northern California RMR Areas

Sierra

/ Area @

=

80 1] 150 I'Fllllll

CMMicsa / ISO Regional Transmission North / April 26, 2006



’\ California ISO

Your Link to Power

California Independent
System Operator

Sierra Area LL.oad and Resources

Load
Transmission Losses

Total Load

Market Generation
Muni Generation
QF Generation

Total Qualifying Capacity

CMMicsa / ISO Regional Transmission North / April 26, 2006

(MW)

2007

1742
99

1841

776
805
267
1848



=~ California ISO Sotom Gooraror e

Your Link to Power

CARIBOU ___ TBL MT3M TBL MT E ___ CARIBOU Q
121.0 244. 4 |- w]o 236.3 m 242.9
ol ola =[m N
TBL _MT2M —|= - —|= S|
DRHM JCA __ TBL MT2M GRIZZI Y1 234. 1 [[==30 o F2R 1 12152 7%
63.56 — 234, 1 —17 |  GRIZ JCT WOODLEAF =3 BELDEN, b
—
2l DEADWOOD W
i FORBSTWN ;@ 1.400 1.doo
TBL MT D =
TBLE MTN BIG BEND __| | SLYCREEK I
63. 71 118. 5 N
w KANAKATT v
{ MCNE JCT —
—1[] 3. 65 KK
—1 ~—o
o
way p WYANDTTE | s ) [y IS ROCKCK 2
OWID T1x 1
2= v V|t t]V PaLERMO N )
TRES VIS _| -7 s = 235.7 1 alo =] Q
62. 84 o o™ 2 g N FT =
A —1 o 13 13
Ok " ~58 7 CHALLNGE
BIGES - — = .
BIGGSICT _ | -, <= 1> 1.4o0 '-§°° —19 BANGOR 62.12 CRESTA _|
62. 34 & =2 118.6 ™M 6 r— 242. 1
Zm 62.27 -9 AL PPN ALLEGHNY e
=5 61.57 i
v >3 2 -5 [ 63.87 M v
PEACHTON _| =) @ @ aule =5 [ ELGN JCT I
@Alm e o<
62. 14 o —>5 '
=|m =0 PALERMO ol 2 V]t 5 N e3. 90 CHLLNGEA Q[ -
VY 119. 1 % olo mlo =& [l C3NA PCC - 1y
= 3= m[= o~
GRIDLEY _| —-o. HONCUT Py R PALERMO  G4. O4 —0 n
2. 07 5= =2 " s alo  PIKE CTY 2
Vi ‘<t = = = t|ipoBBINS
M| oo = —-2
LIVE OAK _| —9 y CHbe V|t [—=&>" e
c1.99 Sfa =o¥ PEASE Vit tlicLMBa HL
Fl17 118. 4 mlo (g2 -5 =
— | <o [ —0J] 62. 93X |a
ENCINAL oo~ |o— (o || E. MRYSVE TR —[m
ENCL TaAP —1 | O IR IO Y —10._ 2 t|? coLzaTEa ~4 Y
.==—H—|>
62.02 Hlo =0 =0 ==}
+|§ 62.00 Wy ! [ S S =20, 2
alo ala —1 —=13
1. Qoo & mfa —7 |EOLGATE
[ O Y OLIVHRST
o~ -9 ' T ~—18 n
Ny | =0 —3 U
PEASE flt,—-13 Q[—es3 . —-13_ 5 2e<uel| V|V
62.12 o -—1 -~ B A —1 FREC TaP ~—1S[T>«—13
*r|o — [N N [V eal —_-2 -
H T[m V|t V[t =50 N
ALMENDRA Ty _ BOGUE —10 NARRWS 2 NARRWS 1
il —48 ] HARTER <49 ~—us -1, Ao
i -—1 —2 —2 =0 RN (A wn o -
ol w — = =22, 118. 7 YUBAGOLD e W E ol ISV [T RVl B
o NN T E b d b =1 n ~s VIV V[ smrTsuie  t [ Ut v —
> e vVl Pty Ly 1 = o = v —17 o
t 1t Tl ?? — 235. 2 TT
~—YCEC
<25 —u9 ALE_ 2 NP ER;SS*EH 61.01 -
— o~ e -1 H + o
BEALE. —|= ROLLNSTPR T m
tg> fl=s2 [P O 113
= —8 —3 WEST JCT
2.4 PR
—o @le RIO 0SO <276
—=19 227. o[[==
- > LINC ALT 4|3
MRYSULLE ~|= 58.61 <270
w0 WHEATLND ~ =5
PLUMAS NP 59. 14 afan |o
vt I DU B 11 Pl i 157
,_*9 == LINCOLN i 32
3]
- CATLETIT —i12 <12 RIO 050 —3  [| mrNsWCke ||<—258
—6 —6 119, 4[[«—6 Il 12071 — 18
wlo o N
< TIT Tl TI¥ —~69||~2 [ BRNSWKTP (=272 I aTLanTE
e.N1coLs 1|1 0 I o 2 —33([—7 I 72076 Ty T 22570
KNEHTSLT 60- &1 o |7 1-9vs — | =52 3 sol—-217 i}
w . —22 3 = — DHILL
Lo ] $15 VT g s ] =s0l-21 R
KNTIALT _ —0 —1 -
=0 =9 KNIGHT2 [] -85 ) =S4 =231 [| BRIGHTON
: —i5[—31 118. 7T =2 H —55||—25 I 227.2
=PTsT1001 —~22 CATLETT -
KNIGHT1 [] ==85||—>52 [] W, SCRMNO |[==136 [] LOQCKEORD
WLLW SLJ E.NICOLS 118.2 -7 ' 18- 1] =3 |[[—19 [ 120.3 <28 0 =228.9
—0
General Electric Intermatiomal, Inc.  PSLF Program MW/MVAR Fri May 06 08138:31 2005
@ GENERAL PGRE 2005 Transmission Expansion Plan Assessment 4/22/2005 Ci\data\drawings\colgate06. drw
6 ELECTRIC \data\rmr_06\from pgge\a0Ssu
COMPANY 2006SUMPK: RD3 Rating =

CMMicsa / ISO Regional Transmission North / April 26, 2006



€ CalifornialSO Selforioindepereien

Your Link to Power

2 |
RIO 0SQ A SUMMIT AREA TOTAL
AMBIENT w SPAULDING 587 Mu
TEMPERATURE T A7 Cal-1S0 SCaDA Gen. AMBIENT EeNEraTION 263 M
1 4 Des F/C F RNELALT Impacting Imports R TEMPERATURE

119.6 @ ] 1 Poen 208 Pmax 2224 122, 2=
b O & —< SUMMIT INTERTIE
+ it —1a DRUM 1-2 TOTAL IMPORTS =1 MW
134,175 Mfa —c @ 397 ACSR .
. s6 %1 98,112 MUA
—213)-cisg ||--2 ~3ull—> F—
—15 || 2= % |—& —% (=19 22 summrr
<268 || -55c = |3 H 328 24 +glls ~—s |
—22 ||— - |[—& b —1 . 397 AC —o|[—17 ACS —201 SUMMIT 2
= : CHCEO L CISCO BR—s1
R10 0so Rio oso *5  : a0 cu 38 Sese . 387175 Rud el ays o.z 98,112 MOR =t
228.0 119.4 B 65/75 Mua =12 =25 =6 il
DRUM —7
120/156 Mua ~—11el<7s =12 SUMMIT 3
=5 =13 1©) 1. 046
12 2s. 7 43 394% T
] =12, 125714 =~ O /45 Mua
” =5 2 sPI  acT <15 ) prRuM s
c1.65
—i2 B ~s 111
Line et —o —s =3 +3 —=i[—3
. DRUM Pocket Summary C(MW)
8.70 LINCOLN —=2 —18 O 3/0 CU PRLL 2,0 cU 1 DRUM 4,0 CU ;"@
—2 0 =11 130,150 MUA 29/34 Mua 63.48 39/45 MuA =z Fmax Pact
<o 21-150 scapa gen. 197 133
ULTRA IT o 7t %@ ERec ho IS 121 108
— &1.57 __ GRSS ULY it BONNIE N MUNT hud 2e ==
o | ' =7 &1.06 A= 63.18 e —2 @ Ca1.150 No-stada sen. 24 7
INE AN i Y =0 FGEEE hudr: s 3
E Y e 3 2 —2 Ly, Qrrs 18 3
1113 _aL alm T ¥ —2 —=ic.
3177386 Mua sl PR NS CAPEHORN e ol S ] TeTeL semeracion 171 w0
FoRMICA =t Sl R I R R —2 .. 1y 1y TIE +lows -70
. =170 s it HIGGINS C==T —1 v ! TOTAL 1o0ad and losses 70
12| —o N 19.7 |t HavPrReESS BOWMAN
S|
36l —=19 vt 2,0 Cu
134,175 fva -8 —0 = 2 2 28/3%4 Mua O
ey
266 —37| -3
=5 —= =0 2 —[n - ~ oxzow Y|+
TAYLOR ®|3 1 & 62. 84 Tl
=121 —28 —»28“ 61.22 PLSNT GR St BELL PGE | FORST HL ¢ o)
= —2 61. 40 S 11 62.37 =7 ¢, g
— 2|2 A
=it =25 2" vt =1 = 16718 MUA === FRNCH MsS
aTLaNnTC =8 N —o 1 = —1lles =S [les ‘©
25.1 x[— T C" vt ~—1 =2 ~—2|+2 —<|+ 4s0_aCSR
283 ROCKLIN [ 61.17 PENRYN 397 AL i ENURO_HY V[t 31,35 Mua
—i18| SIERRAPI 0. 11+ v H4Ss52 Mua Il WEMR sws 27825554 2. vs
<= =62 S9. 84 62. 49
&1.20  DEL MaR Y P
—25 —13 —13]l<31 oo e PR Y
=0 i —7 —7 [[—7 v HaLSEY wl_d[¥ V[
1113 AL | =17, i
215 Moa S —i3 —s, Y Ha-se SUMMIT AREA THERMAL RELAYS N
= =7 =0 397 AL CONDLCTOR TEME  TinE TO
=42 =5 > * “45/52 MUA =2 RELAY  INITI TRIRm MIDLFORK
-0 3/0 CU PRLL 71S AL -3 Des : D Ed
130,150 MUA 65,77 MUA w1 50. 98 Si0e2 T|m 795 acse
ORSESHE =10 —=18 | 42 so. a8 Sile7 T|3 300354 Mua
120/186 MUA o HoRsEen o ey 397 AL — == 3 S259.17 so.e1 Y
o e =D WS AusLRN 45752 MUa wrn_groT| 83 2s2iuS Soled
et (D =31 co. 97 60. 93 2 5252y 3.2
=21 P ] e =95, =10 5 i3rda  silae |l 2l
FLINTY —29 —29||-»25 =20|l-10 s 1333:%3 23:73 i b VY
—210|l—+173 <2/ —-c5 —21 —21|l—-60 =1 —2 =2 —2 l—o ‘ 70 1. 70 B1.89 ) RALSTO
=Z ==35 =18 =15 15[ =10 = 230. 4
- *7 PLACER Sl
. . N . . FLace FLACER Pocket Summary (MW T
=i —=i% =i =13 Fmax  Pact
~40 HORSHE2 NEWCSTLZ2 FlinTe L=t Cal-150 scapa sen. Tos 8o PLACERVILLE Focket Summars (HW)
=25 =0o FESE hudro e 42
erme|| o5 <o 3,0 cu MUNI hodro 4o 38 Fmax Pact
= 65/75 MuA FLINT - e =27~ Cal-150 s:ana sen. 20 20 1113 AL
=5 =7 7 - A =1 Cal-1S0 NO-SCADA gen. 18 17 Market hgdr 20 20 317,386 MuA
- Zlo T18. 8 MUNT hydro s 17
Lo vy Cal-150 NO-SCADA sen. 7 s
==z Y A2 TOTAL seneration 126 97 PE2E hudro 7 e
GOLDHIL v
22 LE] - . CLRKSULE wof _wl_ TIE flows 170 TOTAL generation 27 25
r o J=ie =109 > T TOTAL load and losses 267 TiE riows 225
bl [ = T == == DMND SPR
=5 :
e : L PP TOTAL 1oad and losses 251
=13 : =z © —s
: N —5
: —22 —o =
: IETCY = SHPRING2  120.5 APLHTAP2  ELDORAD
: —~80 43 —~10(—=>10 21 21 <21 115.7
H =10 =3 =7 =7 = =6 =7
: L,
: =0t
: 34 —34 —34 >34 >3 —3ugay [ L_—34[-—>s —s
H =5 == = —¢ =& =& T— i =c [—>2 =2
: CLRKSULT 121.1 DIMOND_1 2 10
ceM N spicaMin _| s
1221 SHPRING = aPPLE| L™
®| o -+
P EEE I N F A ol ) =8O
119.5 ==
v v =
¥ vox ¥ PO

General Electric International, Inc. PSLF_Program MW/MVAR Fri May 06 08:35:58 2005

GENERAL PGEE 2005 Transmission Expansion Plan Assessment 4/22/2005 Summit06. drw
ELECTRIC Ci\data\rmr_06\from pgee\adSsu
COMPANY 2006SUMPK: RD3 Rating = 1

CMMicsa / ISO Regional Transmission North / April 26, 2006



‘ ' California ISO Calforrio Independert

Your Link to Power

Critical Sierra Area Contingencies
South of Table Mountain & Colgate

South of Table Mountain Sub-area

Contingency: Table Mountain-Rio Oso 230 kV line with one of the Colgate Units out
of service

LCR requirement: 1630 MW (includes 1072 MW of QF and Muni generation)

Limiting component: Thermal overload on the Table Mt-Palermo 230 kV line

Colgate Sub-area

Contingency: Colgate-Smartville #1 60 kV line with one of the Narrows #2 (or Camp
far West) units out of service

LCR requirement: 17 MW (includes 17 MW of QF and Muni generation)
Limiting component: Thermal overload on the Colgate-Smartville #2 60 kV line
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Critical Sierra Area Contingencies
Pease & Bogue

Pease Sub-area

Contingency: Palermo-East Nicolaus 115 kV line with one of the Greenleaf #2 (or
Yuba City) units out of service

LCR requirement: 111 MW (includes 100 MW of QF and Muni generation)

Limiting component: Thermal overload on the Palermo-Pease 115 kV line

Bogue Sub-area

Contingency: Pease-Rio Oso 115 kV line with one of the Greenleaf #1 (or Feather
River EC) units out of service

LCR requirement: 101 MW (includes 61 MW of QF and Muni generation)

Limiting component: Thermal overload on the Palermo-Bogue 115 kV line
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Critical Sierra Area Contingencies
South of Palermo

South Of Palermo Sub-area

Contingency: Double Circuit Tower Line Table Mountain-Rio Oso and Colgate-Rio
Oso 230 kV lines

LCR requirement: 1037 MW (includes 142 MW of QF and Muni generation as well as
250 MW of Deficiency)

Limiting component: Thermal overload on the Palermo-East Nicolaus 115 kV line

South Of Palermo Sub-area — Category B
Contingency: Palermo-Pease 115 kV line with Belden unit out of service

LCR requirement: 980 MW (includes 142 MW of QF and Muni generation as well as
193 MW of Deficiency)

Limiting component: Thermal overload on the Palermo-East Nicolaus 115 kV line
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Critical Sierra Area Contingencies
Drum-Ri10 Oso

Drum-Rio Oso Sub-area

Contingency: Rio Oso #2 230/115 transformer followed by loss of the Rio Oso-
Brighton 230 kV line

LCR requirement: 701 MW (includes 413 MW of QF and Muni generation as well as
45 MW of Deficiency)

Limiting component: Thermal overload on the Rio Oso #1 230/115 kV transformer

Drum-Rio Oso Sub-area — Category B
Contingency: Rio Oso #2 230/115 transformer
LCR requirement: 352 MW (includes 413 MW of QF and Muni generation)

Limiting component: Thermal overload on the Rio Oso #1 230/115 kV transformer
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Critical Sierra Area Contingencies
South of R1o Oso

South of Rio Oso Sub-area

Contingency: Rio Oso-Gold Hill 230 line followed by loss of the Gold Hill-Ralston
230 kV line or vice versa

LCR requirement: 230 MW (includes 80 MW of QF and Muni generation as well as
95 MW of Deficiency)

Limiting component: Thermal overload on the Rio Oso-Atlantic 230 kV line

South of Rio Oso Sub-area — Category B
Contingency: Rio Oso-Gold Hill 230 line with the Ralston unit out of service
LCR requirement: 132 MW (includes 80 MW of QF and Muni generation)

Limiting component: Thermal overload on the Rio Oso-Atlantic 230 kV line
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Critical Sierra Area Contingencies
Placer

Placer Sub-area

Contingency: Drum-Higgins 115 kV line followed by loss of the Gold Hill-Placer #2
115 kV line

LCR requirement: 123 MW (includes 0 MW of QF and Muni generation as well as 95
MW of Deficiency)

Limiting component: Thermal overload on the Gold Hill-Placer #1 115 kV line

Placer Sub-area — Category B
Contingency: Drum-Higgins 115 kV line with the Wise #1 unit out of service

LCR requirement: 52 MW (includes 0 MW of QF and Muni generation as well as 24
MW of Deficiency)

Limiting component: Thermal overload on the Gold Hill-Placer #1 115 kV line
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Critical Sierra Area Contingencies
Placerville

Placerville Sub-area

Contingency: Gold Hill-Clarksville 115 kV line followed by loss of the Gold Hill-
Missouri Flat #2 115 kV line

LCR requirement: 83 MW (includes 0 MW of QF and Muni generation as well as 56
MW of Deficiency)

Limiting component: Thermal overload on the Gold Hill-Missouri Flat #1 115 kV line

Placerville Sub-area — Category B
Contingency: None

LCR requirement: 0 MW

Limiting component: None
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Critical Sierra Area Contingencies
Aggregate

QF Muni Market Max. Qualifying
(MW) (MW) (MW) Capacity (MW)
Available generation 267 805 776 1848
Existing Generation Deficiency Total MW
Capacity Needed (MW) (MW) Requirement
Category B (Single) 1833 205 2038
Category C (Multiple) 1833 328 2161

Each unit is only counted once, regardless in how many sub-areas it is needed.

In order to come up with an aggregate deficiency, where applicable the
deficiencies in each smaller sub-area has been accounted for (based on their
effectiveness factors) toward the deficiency of a much larger sub-area.
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Changes since the 2006 LCR study

2006 Study

One major “overall area requirement” that required the capacity form all units be
made available and had a small deficiency. No additional sub-area analysis has been
presented, however reference to many sub-areas (related to RMR study) has been
made.

Driver of requirements was the emergency rating of the Table Mountain-Rio Oso 230
kV line.

2007 Study

New rating for the Table Mountain-Rio Oso 230 kV line. Requirements have been
decrease therefore not all units may be needed. Resulting in more detailed analysis.

Spell out the requirements for nine sub-areas within Sierra in order to come out with
the correct set of unit capacity needed in order to maintain the technical requirements.

The capacity needed can be bigger then the load in the area. In Sierra a single
contingency (Poe-Rio Oso 230 kV with one of the Colgate units out of service) can
take out about 456 MW of Qualifying Capacity or ~25% of this area Qualifying
Capacity, and the load still needs to be served. This statement is especially true when
area deficiency is added to the existing units in order to come up with the total
requirement.
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