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Regulatory Filings

Filed with CPUC on April 11, 2005

Filed with BLM on May 5, 2005

Expect to file with ACC in November 2005
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Simultaneous Study Results w/ 
Mohave On

 T o ta l R ea c tiv e  O p er a tin g  
 A n a ly s is  S u p p o r t (M V A r ) B  N o m o g r a m  P r o c e d u r e  S P S  

N o n -S im u lta n e o u s  0  N o  Y e s  C  N o  

S C IT  N o m o g ra m  4 0 0  N o  N o  N o  

P a th  2 6  4 0 0  N o  N o  N o  

P a th  2 7  4 0 0  N o  N o  N o  

P a th  4 1  5 5 0  Y e s  D  N o  N o  

P a th  4 2  E  N /A  N /A  N /A  N /A  

P a th  6 1  1 ,2 0 0  G  Y e s  F  Y e s  G  N o  

P a th  6 4  8 0 0  N o  N o  Y e s  

P a th  6 5  4 0 0  N o  N o  N o  

C e n ten n ia l P a th  8 0 0  N o  N o  Y e s  

 
A  –  A ll a n a ly se s  a ssu m e  th e  fo llo w in g  co r e  p la n  o f  se r v ice  e le m e n ts:  

1 . B u ild  n e w  H a r q u a h a la -D ev e r s  5 0 0  k V  lin e  
2 . R e b u ild  D e v e r s-S a n  B e r n a r d in o  2 3 0  k V  lin e s  # 1  a n d  # 2  
3 . R e b u ild  D e v e r s-V is ta  2 3 0  k V  lin e s  # 1  a n d  # 2  

B  –  T h e  R e a c t iv e  S u p p o r t  le v e l sh o w n  r e p r e se n ts  th e  to ta l a m o u n t  r e q u ir e d  u n iq u e ly  fo r  e a c h  a n a ly s is  (e .g . 
8 0 0  M V A r  is  r e q u ir e d  fo r  th e  c o n d it io n s  a ssu m e d  in  th e  P a th  6 4  a n a ly s is , h o w e v e r , o n ly  4 0 0  M V A r  
w o u ld  b e  r e q u ir e d  fo r  th e  c o n d it io n s  a s su m e d  in  th e  P a th  6 5  a n a ly s is ;  i .e . th e y  a r e  n o t a d d it iv e ) . 

C  –  I m p le m e n t  a n  O P  to  r e lie v e  th e r m a l o v e r lo a d s o n  3  tr a n sm is s io n  fa c ilit ie s  fo r  D P V 1  a n d  D P V 2  o u ta g e . 

D  –  I m p le m e n t  a  n o m o g r a m  to  m e e t  th e  s ta b ility  c r ite r ia  fo r  th e  H a ssa y a m p a -N .G ila  5 0 0  k V  lin e  o u ta g e  in  
lie u  o f  a d d in g  1 5 0  M V A r  sh u n t  c a p a c ito r  a t  D ev e r s  5 0 0  k V  b u s . 

E  –  T h e  r e q u e st  to  p e r fo r m  th e  P a th  4 2  a n a ly s is  w a s  m a d e  fo r  th e  M o h a v e  O ff  L in e  sc e n a r io  o n ly . 

F  –  I m p le m e n t  a n  O P  to  r e lie v e  a  th e r m a l o v e r lo a d  o n  V ic to r v ille -L u g o  5 0 0  k V  lin e  fo r  5  lin e  o u ta g e s . 

G  –  I m p le m e n t  a  n o m o g r a m  to  m e e t  th e  s ta b ility  c r ite r ia  fo r  H a ssa y a m p a -N .G ila  5 0 0  k V  l in e  o u ta g e in  lie u  o f  
in sta llin g  a n  a d d it io n a l 4 0 0  M V A r  S V C  a t  L u g o  5 0 0  k V  b u s  ( i.e . to  n o t  e x c e e d  th e  8 0 0  M V A r  r e a c t iv e  
p o w e r  c a p a b ility  id e n t if ie d  fo r  P a th  6 4  a n d  th e  C e n te n n ia l p a th , w h ic h  is  th e  b a s is  fo r  th e  r e a c t iv e  
su p p o r t  e q u ip m e n t  in  th e  p la n  o f  se r v ic e ) . 
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Simultaneous Study Results w/ 
Mohave Off

 T o ta l R ea ctiv e  O p era tin g  
 A n a ly sis S u p p o rt (M V A r) B  N o m o g ra m  P ro ced u re  S P S  

N o n -S im u lta n eo u s 0  N o  Y es C  N o  

S C IT  N o m o g ra m  5 0 0  N o  N o  N o  

P a th  2 6  5 0 0  N o  N o  N o  

P a th  2 7  5 0 0  N o  N o  N o  

P a th  4 1  5 0 0  N o  N o  N o  

P a th  4 2  5 0 0  N o  N o  N o  

P a th  6 1  1 ,4 0 0  E  Y es  E  Y es  D  Y es  F  

P a th  6 4  1 ,3 0 0  N o  N o  Y es 

P a th  6 5  5 0 0  N o  N o  N o  

C en ten n ia l P a th  1 ,3 0 0  N o  N o  Y es 

 
A  –  A ll a n a ly ses a ssu m e th e  fo llo w in g  co re  p la n  o f serv ice  e le m e n ts: 

1 . B u ild  n ew  H a rq u a h a la -D ev ers 5 0 0  k V  lin e  
2 . R eb u ild  D ev ers-S a n  B ern a rd in o  2 3 0  k V  lin es # 1  a n d  # 2  
3 . R eb u ild  D ev ers-V ista  2 3 0  k V  lin es # 1  a n d  # 2  

B  –  T h e  R ea ctiv e  S u p p o rt lev e l sh o w n  rep resen ts th e  to ta l a m o u n t req u ired  u n iq u e ly  fo r  ea ch  a n a ly sis  (e .g . 
1 ,3 0 0  M V A r is  req u ired  fo r  th e  co n d itio n s a ssu m ed  in  th e  P a th  6 4  a n a ly sis , h o w ev er, o n ly  5 0 0  M V A r 
w o u ld  b e  req u ired  fo r  th e  co n d itio n s a ssu m e d  in  th e  P a th  6 5  a n a ly sis;  i.e . th ey  a re  n o t a d d itiv e ). 

C  –  Im p le m e n t a n  O P  to  re liev e  th er m a l o v er lo a d s o n  3  tra n sm issio n  fa c ilit ie s  fo r  D P V 1  a n d  D P V 2  o u ta g e . 

D  –  Im p le m e n t a n  O P  to  re liev e  a  th erm a l o v er lo a d  o n  V ic to rv ille -L u g o  5 0 0  k V  lin e  fo r  3  lin e  o u ta g es. 

E  –  Im p le m en t a  n o m o g ra m  to  m eet th e  sta b ility  cr iter ia  fo r  H a ssa y a m p a -N .G ila  5 0 0  k V  lin e  o u ta g e  in  lieu  o f 
in sta llin g  a n  a d d itio n a l 1 0 0  M V A r S V C  a t D ev ers 5 0 0  k V  b u s (i.e . to  n o t ex ceed  th e  1 ,2 0 0  M V A r rea ctiv e  
p o w er  ca p a b ility  id en tified  fo r  P a th  64  a n d  th e  C en ten n ia l p a th , w h ich  is  th e  b a sis  fo r  th e  rea c tiv e  
su p p o rt eq u ip m e n t in  th e  p la n  o f serv ice ). 

F  –  In sta ll a n  S P S  to  tr ip  u p  to  4 00  M W  of g en era tio n  in  th e  P a lo  V erd e  a rea  a n d  u p  to  4 0 0  M W  o f lo a d  in  
S o u th ern  C a lifo rn ia  to  m eet th e  p o st-tra n sien t v o lta g e  d ev ia tio n  cr iter ia  fo r  D P V 1  a n d  D P V 2  o u ta g e . 
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Reactive Requirement Summary 
w/ Mohave On

P o st-D P V 2 W ith  M o h ave O n  L in e

P ath
N ew  S hun t C apacito r 

@  D evers  500 kV  
(M V Ar)

Add  N ew  2nd  S V C  
@  D evers  500 kV    

(M V Ar)

Insta ll N ew  S V C   
@  Lug o  500 kV    

(M V Ar)

Trans ien t V o ltage  D ip  (% ) 
an d  D am pin g

          N E R C /W E C C  P lan n in g  S tand ard  - C ate go ry B  (Lo ss  o f S in g le  E lem en t)

V a lleysc 500  - 24 .1
D evrsvc 500  - 23 .7
H i D eser 115  - 23 .7
S ys tem  <  20 cyc les
D am ping  >0
H i D eser 115  - 18 .50
D evers  500 - 19 .1
D evrsvc1  500  - 19 .1
S ys tem  <  20 cyc les
D am ping  >0
H i D eser 115  - 23 .7
V a lleysc 500  - 24 .2
D evrsvc1  500  - 23 .8
H i D eser 115  - 20  cyc les
D am ping  >0
H i D eser 115  - 23 .4
V a lleysc 500  - 23 .9
D evrsvc1  500  - 23 .6
2  S C E  115  =  20  cyc les
D am ping  >0

E l N ido  66  - 25 .9
V a lleysc 500  - 24 .6
O linda 66 - 24 .4
S ys tem  <=  20 .2  cyc les
D am ping  >0
P adua 66 - 24 .5
V a lleysc 500  - 25 .0
V a lysvc2 500  - 24 .0
S ys tem  <=  20  cyc les
D am ping  >0
H i D eser 115  - 23 .9
V a lleysc 500  - 24 .2
D evrsvc1  500  - 24 .0
S ys tem  <=  20 .2  cyc les
D am ping  >0
H i deser 115 - 22 .9
V a lleysc 500  - 23 .7
D evrsvc1  500  - 22 .8
S ys tem  <  20 cyc les
D am ping  >0

N one

  C en tenn ia l

  S C IT  B enchm ark N one

N one

300

300

  65  (P D C I) N one

  64  (M arke tp lace-A de lan to )

N one

400 N one

N one

500

500

400

400 N one

R e active  S up p ort to  M ee t the  P lan n ing  C rite ria

  41  (S ylm ar) 150 400

  42  (IID -S C E )

  26  (M idw ay-V incen t)

  61  (V ic to rv ille -Lugo)

  27  (IP P D C )

S tab ility R esu lts

400

N one

400 N one

N one

500300
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Reactive Requirement Summary 
w/ Mohave Off

P o st-D P V 2  W ith  M o h ave  O ff L in e

P ath
N ew  S h u n t C ap ac ito r 

@  D eve rs  500  kV  
(M V Ar)

Ad d  N e w  2n d  S V C  
@  D e vers  5 00  k V    

(M V Ar)

In s ta ll N ew  S V C   
@  L u g o  50 0  kV    

(M V Ar)

T ra n s ien t V o ltag e  D ip  (% ) 
a n d  D a m p in g

          N E R C /W E C C  P lan n in g  S ta n d a rd  - C a te g o ry B  (L o s s  o f S in g le  E le m e n t)

V a lle ysc  50 0  - 2 3 .5
D evrsvc  50 0  - 2 2 .7
H i D e se rt 11 5  - 2 2 .8
S yste m   <  20  cyc les
D am p ing  > 0
H i D e se r 1 15  - 1 8 .7
D eve rs  50 0  - 1 9 .2
D evrsvc1  5 00  - 19 .2
S yste m  <  20  cyc les
D am p ing  > 0
H i D e se r 1 15  - 2 2 .9
V a lle ysc  50 0  - 2 3 .6
D evrsvc1  5 00  - 22 .8
S yste m  <  20  cyc les
D am p ing  > 0
V illa  P k   66  - 2 4 .5
V a lle ysc  50 0  - 2 4 .7
V a lysvc2  115  - 23 .7
30  S C E  11 5  =  20  cyc les
D am p ing  > 0
N . G ila   69  - 11 .5
H orsm e sa  11 5  - 1 1 .7
D evrsvc1   5 00  - 11 .0
S yste m  <  20  cyc les
D am p ing  > 0
V illa  p k   66  - 2 4 .9
S erra no   23 0  - 2 3 .8
O lin da   6 6  - 2 3 .3
S yste m  < =  2 0 .2  cyc les
D am p ing  > 0
P ad ua  6 6  - 2 3 .8
V ic to rv l 28 7  - 2 4 .7
A de lsvc  50 0  - 2 4 .3
S yste m  < =  2 0  cyc le s
D am p ing  > 0
H i D e se r 1 15  - 2 2 .3
V a lle ysc  50 0  - 2 2 .8
D evrsvc1  5 00  - 22 .4
S yste m  <  20  cyc les
D am p ing  > 0
P ad ua  6 6  - 2 4 .0
V ic to rv l 28 7  - 2 5 .0
A de lsvc  50 0  - 2 4 .6
S yste m  < =  2 0  cyc le s
D am p ing  > 0

  64  (M ark e tp la ce -A de lan to ) 30 0 60 0 400

400

50 0 N one

N one

50 0 N one

70 0

50 0 N one

400

N one

  61  (V ic to rv ille -L ug o)

50 0 N one

  42  (IID -S C E ) N on e

  27  (IP P D C ) N on e

  41  (S y lm a r)

N on e

N on e 50 0

N on e 50 0

R e a c tive  S u p p o rt to  M e e t th e  P la n n in g  C rite ria S ta b ility R e su lts

  C en tenn ia l 30 0

30 0

  65  (P D C I) N on e

60 0

  26  (M idw ay-V in cen t)

  S C IT  B ench m ark
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EOR9000+ Sensitivity

Analysis Violation1 Additional Mitigation

Thermal Yes Op Procs

Stability Yes FCs&SVCs2

Post Transient Yes SPS2,3

1 Caused by DPV2 and EOR9000+
2 Nomogram may also be employed
3 Trip 840 MW of Harquahala generation and 821 MW of SOCAL load
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Reactive Requirements 
w/ EOR9000+

Contingency
New Shunt Capacitor 

@ Devers 500 kV 
(MVAr)

Add Shunt Capacitor 
@ Valley 500 kV 

(MVAr)

Upgrade Existing SVC 
@ both Valley 115 kV 

(MVAr)

Add New 2nd SVC 
@ Devers 500 kV   

(MVAr)

Install New SVC  
@ Lugo 500 kV   

(MVAr)

Post-Project w/ Mohave 
On Line

Post-Project w/ Mohave 
Off Line

          NERC/WECC Planning Standard - Category B (Loss of Single Element)

Cnturyld 230 - 99.8
Castaic 230 - 99.0
Olinda 66 - 95.7
System > 20 cycles
Collapse
Villa pk 66 - 29.8
Victorvl 287 - 30.3
Adelsvc 500 - 30.0
System > 20 cycles
Damping >0
Villa pk 66 - 26.5
Victorvl 287 - 26.4
Adelsvc 500 - 26.1
System > 20 cycles
Damping >0
Villa pk 66 - 27.5
Victorvl 287 - 28.1
Adelsvc 500 - 27.8
System > 20 cycles
Damping >0
Villa pk 66 - 24.5
Victorvl 287 - 24.5
Adelsvc 500 - 24.2
System < 20 cycles
Damping >0

Sylmar3 230 - 97.8
Rinaldi  230 - 92.8
Olinda  66 - 91.7
System > 20 cycles
Collapse
Gould 66 - 39.6
Cntury1 287 - 39.6
Olinda 66 - 38.1
System > 20 cycles
Damping >0
Villa pk 66 - 22.9
Victorvl 287 - 22.6
Adelsvc 500 - 22.1
System < 20 cycles
Damping >0

100

100

100 800

None

800

200 1200

500

1500

None

100

100

 Hassayampa-N.Gila 500 kV 700 100 1200

 Hassayampa-N.Gila 500 kV

800

None 400 None

1200 600

 Hassayampa-N.Gila 500 kV

 Hassayampa-N.Gila 500 kV None

700

Transient Voltage Dip (%) and Damping (%)

None 1200 800

None

100

700 200

 Hassayampa-N.Gila 500 kV 800 200

 Hassayampa-N.Gila 500 kV None None

 Hassayampa-N.Gila 500 kV 700

1200

 Hassayampa-N.Gila 500 kV 800 200 1200
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PV-TS5 Sensitivity

Analysis Violation1 Additional Mitigation

Thermal No None

Stability No None

Post Transient No None

1 Caused by DPV2 and PV-TS5
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Midpoint Substation Sensitivity

Power Flow (MW)
Midpoint-Buck Blvd 230 kV w/ PS1 w/o PS1

Mohave On Line -2.4 -8.5

Mohave Off Line -1.2 -5.2

1 – Phase shifter at Buck Blvd (Midpoint phase shifter out in both cases)
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IID 200 MW Sensitivity

Analysis Violation1 Additional Mitigation

Thermal No None

Stability Yes more SVC capacity

Post Transient No None

1 Caused by DPV2 with 1,400 MW increase on Path 49
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MWD Pump Load Sensitivity

Analysis Violation1 Additional Mitigation

Thermal No None

1 Caused by DPV2 with MWD pump loads off line
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Final DPV2 Path 49 Report

Submitted Draft Report on 06/17/05

PRG provides comments by 07/18/05

Conference call or meeting on 07/19/05

Submit Final Report to WECC on 07/20/05 
requesting Phase 3 status
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Rating Study Schedule
Target Completion Date

PRG Meeting #1 07/21/04
Draft Working Study Plan Reviewed 07/23/04 
EOR pre-project Base Cases Approved 09/27/04
Working Study Plan Rev. 2 Approved 10/06/04
PRG Meeting #2 10/06/04
EOR post-project Base Cases Approved 10/18/04
Pre-Project Simultaneous Base Cases Approved 12/15/04
Non-Simultaneous EOR Studies Submitted 12/29/04
PRG Meeting #3 01/11/05
Simultaneous SCIT Studies 02/23/05
PRG Meeting #4 02/28/05
Remaining Simultaneous Studies 04/13/05
PRG Meeting #5 04/20/05
Sensitivity Studies 05/31/05
PRG Meeting #6 06/21/05
PRG Meeting #7 (?) 07/19/05
Submit Final Report to WECC 07/20/05
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Parallel Studies Update

SSR
Nearing completion – preparing report

Short Circuit
Nearing completion – need to address queuing

PV Hub – Extreme Contingencies
On-going study involving APS, SRP & ACC
PV Hub, Hassayampa Hub and N-3 of HQ-HA Hub Ties

SPS
On-going study to evaluate gen & load drop sizes & locations 
and arming strategy
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