
Bowie Generator 
Interconnection Study 

Report 

L-000OOBB-01-0118-00000 

PART 2 OF 2 
BARCODE # 0000160323 

To review Part 1 please see: 

BARCODE # 0000160322 



Voltage Plot 

1.25  
I I I 1 i i 

0 00 
0 

T i m e (  sec I 
0 0000 vbus 16000 T(JRTOLST 500.0 0 0.d 1 1 1 2500 
0 0000 vbus 17005 BICKNELL 345 0 0 0 0 1 1 1 2500 
0.0000 "bus 16100 CORONAW 345 0 0 0 0 1 1 1.2500 

A 0 0000 vbus 16101 GREENLEE 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16109 WINCHSTR 345 0 0 0 0 1 1 1 2 5 0 0  

0 00 
0 

T i m e (  sec ) 
o 0.0000 VbUP 16183 8ouRI 315.0 0 0 0 1 1 1 2500 

0 0000 "bus 16104 SPRINGR 3 4 5  0 0 0 0 1 1 1 2500 
0 0000 vbus 16105 VAIL 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16106 VAIL2 3 4 5 . 0  0 0 0 1 1 1 2500 
0.0000 vbus 16114 PINALWES 345 0 0 0 0 1 1 1 2500 

15 

0 0 0  
" 

T i m e (  8ec ) 
0 . 0 0 0 0  vbw M i 1 8  TUCSON 1 3 8 . 0  0 0 0 1 1 1 1500 

0.0000 vbus 16224 PANTANO 138.0 0 0.0 1 1 1.1500 
0.0000 vbus 16219 TWNTYSEC 1 3 8 . 0  0 0.0 1 1 1 . 1 5 0 0  
0.0000 vbus 16230 FT.HUACH 1 3 8 . 0  0 0.0 1 1 1.1500 

0.0000 vbus 16213 S.TRRIL 1 3 8 . 0  0 0.0 1 1 1.1500 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15,  2010 

Page 1 
tr-17lsp-pre-base-trn~ll-VL-3-VLBI.ch€ 

Thu Apr 26 11:47:25 2012 



Frequency Plot 

I I 

59.40 - I I 
- 0  5 I 

T i m e (  sec ) 
D 4000 fbue 16000 RYRTOLIT 508 0 0.Q 1 

C 00 Fbus 16100 C04CNADC 3 4 5  r 0 o o 1 i b r  h o c 0  
1 

59  4000 :bus 1 6 1 6 5  VAIL 345 !, 0 
! ,  
t 1 .  i 

0 I 1 1 5 C  6 0 0 0  
6090 
m o o  

I 
- 0  5 10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

Thu Apr 26 11:47:25 2012 



Generator Angle Plot 

Bowie Units 

Palo Verde Units 
180.00 

-180.00 " 
Time( sac ) 

e -180.ooao ang 14931 PALOYRDl 2 4 . 0  0 0.Q 1 1 180.0000 
- 1 8 O . P O O O  an9 14932 PALOVRDZ 24.0 0 0.0 1 1 180.0000 

San Juan Units 
180 00 

-180 00 
0 

Time( sec 1 
-180 0000 ang 10318 SJUAN-G1 2 2  0 0 0 0 1 1 180 0000 
-180 0000 ang 1 0 3 1 9  SJUAi-G2 2 4  0 0 0 1 1 180 0000 
-180 0000 a n g  1 0 3 2 0  SJUAN_G3 2 2  0 0 0 0 1 1 I80 0000 
-180 0000 ang 1 0 3 2 1  SJUAN-G4 22 0 0 0 0 1 1 180 0000 

0 

- .. . 
. .  . . ,  .. . . . 

. ' I  .:. . . . .  . . 
. . .  , .  

r _  ,- , . , . . . , - . .  ' . .  . . .  . . . . . . , ,  , . .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_ll-VL-3-VL-3-VLBI.chf 

Thu Apr 26 11:4?:25 2012 



Voltage P l o t  
. . . .  . . . . . . . .  . . . . .  . . . . . .  . . . .  :. . . . . . . . . . .  . . , ,  , ,: ' . .  . . . . . .  . . . . . .  . . . . . . . . .  I .  *. . . ' ,  :.' . . .  

. .  . .  
, .  - .  # . '  

I . '  
.. '. ' b 3 5  . -  

.. 
. .  
. .  , .  
. .  

..a , . . . . . . .  
. . . .  . .  . . *  

0.00 0 
Time( .cc 1 

I) 0.0000 wbus 16000 TORTOLI'f 500.0 0 0.0 1 1 1.2500 
000 vbus 17005 BICK?lELL 345.0 0 
000 vbus 16180 CORONAaD 345.0 €! 
000 vbua l6lQl m B B  345.0 0 

0.0000 vbus 16209 W I N W T R  345.0 0 0.0 1 1 1,7500 

0.00 0 

0.0 1 1 1.2500 
0 1 1 1.2500 

Vbue 16105 VAIL 345.0 0 Q 1 1 1.2500 
vbua 16106 VAILZ 345.0 0 0 1 1 1.2500 
vbus 16114 PINALWBS 345.0  0 0 1 1 1.2500 

T i m (  See ) 
0 . 0 0 0 0  vbus 16103 SOUTH 345.0 0 
0 . 0 0 0 0  YbUS 16104 SPRINGR 345.0 0 

0 
P * 

I I 
I 

1 

10 0 V I " "  
-0 5 

Time( sec 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

t r - 1 7 1 s p - p r e - b a s e - t r n - 1 2 - V L S O . c h f  

Thu A p r  26 11:47:30 2 0 1 2  



I' , 
. .  

~ ~ 

Frequency Plot 

6 0  6 0  

59 40 

0 
T h e (  sec ) 

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

59 4000 fbus 16000 TORTOLIT 500 0 0 
59 4000 fbus 17005 BICKNELL 345 0 0 
59 4000 fbus 16100 CORONAW 345.0 0 

A 59 4000 fbus 16101 GREENLEE 3 4 5  0 0 
59 4000 fbus 16109 WINCHSTR 345 0 0 

60 60 

59 40 

T i m e (  sec 1 
0 0 1 1 60 6000 o 59 4000 fbus 16103 SOUTH 345 0 0 
0 0 1 1 60 6000 59 4000 fbus 16104 SPRINGR 345 0 0 

VAIL 345 0 0 0 0 1 1 60.6000 59 4000 fbus 16105 
0.0 1 1 60 6000 A 59 4000 fbus 16106 VAIL2 345 0 0 

o 59 4000 fbus 16114 PINRLWES 345.0 0 P,b 1 1 60 60L[Q 

B 
6 0 . 6 0  

59 40 

10 0 - 0 . 5  
T h e (  sec ) 

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

59.4000 fbu i a i e  T U C S a  138 0 0 
59 4 0 0 0  fbus 16213 S TRAIL 138 0 0 
59 4000 fbus 16224 PANTANO 138 0 0 
59 4000 fbus 16219 TWNTYSEC 138 0 0 
59 4000 fbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016  LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010  

Page 2 tr-17lsp-pre-base-trn_l2-VL-3-VL-3-VLSO.chf 

Thu Apr 2 6  11:47:30 2012  



Generator Angle Plot 

B o w i e  Units 

180.00 

-160.00 

Palo Verde Units 

I" " -.- 
0 . 0  1 1 180.0000 
0 . 0  1 1 180.0000 

Time( sec ) 
14931 PALDyRDl 24.0 0 -180.0000 aclg 

-180.0000 ang 14932 PALOVRD2 1 1 . 0  0 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

I 
10 0 

0 0 1 1 1 h O  00!1C 
I I I '  .y"" 

Pase 3 

Thu ADr 26 11:47:30 2012 1 .  



1.25 

Voltage Plot 

0 c 1 1 1 2 5 0 0  
I 1  1 
1 1  

0 o c 3 0  vbus 1 6 1 0 5  VAZL 3 4 5  C C L 0 1 1 1 2 5 0 c  
I . -  

1 I 1 . -  

L I 1  ~. . 
t I !  !, . F 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

. .  

._ 

Thu Apr 26 11:47:34 2012 



Frequency Plot 

60 60 

59 40 

Time( 8ec I 
59 4000 fbus 16000 TORTOLIT 500 0 0 0 0 1 1 60 6000 
59 4000 fbus 17005 BICKNELL 345 0 0 0 0 1 1 60 6000 

0 0 1 1 60 6000 59 4000 fbus 16100 CORONADO 345 0 0 
I 59.4000 fbus 16101 GREENLEE 345 0 0 0 0 1 1 60 6000 

59 4000 fbus 16109 WINCHSTR 345 0 0 0 0 1 1 60 6000 

60.60 

5 9 . 4 0  
0 

0 0 1 1 60 6000 59 4000 fbus 16103 SOUTH 345 0 0 
0 0 1 1 60 6000 59 4000 fbus 16104 SPRINGR 345 0 0 

59 4000 fbus 16105 VAIL 345 0 0 0 0 1 1 60 6000 

59 4000 fbus 16114 PINALWES 345 0 0 0 0 1 1 60 6000 

Time( 8ec ) 

VAILZ 345.0 0 0.0 I 1 60 6oao I 59 4000 fbus 16106 

0 0 1 1 60 6000 59 4000 fbu6 16218 TUCSON 138 0 0 
0 0 1 1 60 6000 59 4000 fbus 16213 S TRAIL 138 0 0 

59 4000 fbus 16224 PANTANO 138 0 0 0 0 1 1 60 6000 
0.0 1 1 60 6000 

~ 59,4000 fbus 16219 TWNTYSEC 138 0 0 
~ 59 4000 fbus 16230 FT HUACH 138 0 0 0 0 1 1 60 6000 

Time( sec 

~~ ~ 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

4 
Page 2 

tr-17lsp-pre-base-trn_l3-VL-3-VL-3-VLTl.chf 

Thu Apr 26 11:47:34 2012 

. .. . ..- , . . .  
. .  . . .  . .  . .  . . 



. 00 

Generator Angle Plot 

Bowie Units 

Palo Verde Units 

I I . . I .  I 1 I I t I 4 10.0 -0 5 
Ti=( aec 1 

L4931 PAuIMDl  24.0  0 0 0 1 1 180 0000 -180.0000 ang 
-180.0000 an< 'ALOVRD? 24 0 0 1 I 180 I I 

San Juan Units 
180 00 

-180.00 

Time( sec ) 
I 

-18C 0 ang 10319 SJUAN-GZ 2 4  0 0 
- 1 8 0  0000 a n g  

-180. 10318 SJDAN-Ql 22.0  0 0 . 0  1 1 

1 0 3 2 0  S3JUAN-G) 2 2  0 0 0 0 1 1 180 0000 
-180 0000 ang 10321 SJUAN-G4 2 2  0 0 0 0 1 1 180 0 0 0 0  

0 0 1 1 180 0 0 0 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_l3-VL-3-VL-3-VLTl.chf 

Thu Apr 26 11:47:34 2012 



Voltage Plot 

b 

0 0 1 1 1 2 5 0 0  
! A  1~ 

, 
~~ 

-0 5 10 0 
T i m e (  sec 1 

16105 
I D I " 9  
16114 

0 0  1 1 1 L C L  

0 . 0  1 1 1.2500 
Y . "  - A -.adw" 

1.15 

10 0 
T i m e (  sec I 

n on 
-0 5 

0 0 1 1 1 1"CO 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LAI-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
t r - 1 7 1 s p - p r e - b a s e - t r n - 1 4 - V L . c h f  

Thu A p r  2 6  11:47:39 2012 



Frequency Plot 

! .40 

1.4000 fbus 16000 1 LZT $W,B 
x 59.4600 fbU8 17005 

59~4000 fbus 16100 
A 59.4000 fb- 16101 

59.4000 fbus 16109 WINCXSTR 3 

59.4001 
59.4OR( 

e SQ.1OOI 

6 6 . 6 0  

53.40 

n .... 
Time( 8ec ) 
0 60.6000 
0 0.0 1 1 60.6 ... 
0 0 1 0  1 1 60.6000 
0 0.0 I 1 60.4000 
0 0,P 1 1 6016000 

lO!O 
time( sec 

1 
0.0 1 1 60.6OQO 
0 . 0  1 1 60.6000 

IQR 345.0 0 
16205 U L  345.0 0 
16106 ... L L a  346.0 0 0.0 I 1 60.6000 

a 16114 PINALWP 345.0 o 0 . 0  i 1 60.60bQ 

n 
Time( 8ec 

L . -  1 - 60.6000 
0.0 1 1 60 6000 
0.0 1 1 60.6000 
0.0 P 1 60.6000 
0.0 1 1 60.6000 

59.4000 fbui 16218 TUCSON 138.0 0 
x 59.4000 f b w  16213 S.TRAIt 1 3 8 . 0  0 
o 59.4000 fb- 16224 P A N T ~  138.0 0 

59 4000 fbut 16230 FT.HUACH 138.0 0 
59.4000 fbw 16219 ~ Y S E C  138.0 0 

. . . . .  -. . . . .  . . . . .  . ,  . . , , . -  . . . .  . . . .  . .  . . .  . . . . .  . . . . .  . . .  . , . %  . . . . .  . . . .  . . . . . . .  . . .  
~ . .  

. . . .  

. - . . ;  . . .  
,. , 

. .  
~ 

. .  
. ,  . .  

WESTERN ELECTRICITY COORDINATING COUNCIL., . , , 

2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

: :., . . '  . . #  
: . . , . . .  

Page 2 
tr-171sp-pre-base-trn-14-VL-3-WNVL.chf 

Thu Apr 26 11:47:39 2012 



. . . .  . . . .  . .  

Generator Angle P l o t  

Bowie Units 

. .  

' ' .  ' .'Palo Verde Units 

Time( sec ) 
-180.0000 ang 14931 PAUlvRDl 24.0 0 0.0 1 1 180.OOQG 
-180.0000 ang 14932 PUOVRDP 24.Q 0 0 . 0  1 1 i~o.oaoo 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
t r - 1 7 l s p - p r e - b a s e - t r n - 1 4 - V L . c h f  

Thu Apr 26 11:47:39 2012 



Voltage Plot 

0 . 0 0  
n 

Tiole( pec ) 
e o.ooop *US 16000 TORTOLIT 5oo.a o 0 . 0  1 1 1.2500 

0.0 1 1 1.9500 
010 1 1 1.2500 0.0000 Vbus 16100 rORoyAD0 345.Q 0 
0.0 1 1 1.2500 A 0.0000 VbU6 16101 GREENLEE 345.Q 0 

0.ObOP vbus 17005 BICKNELL 345.0 0 

0.0000 Vbns 16199 WItW&@TR 345.0 0 0.0 1 1 1.2560 

1.25 

n 00 

Time( 8ec ) 
0.Q 1 1 1.9500 ., 0.0000 vbus 16103 SOUTH 345.0 0 
0 . 0  1 1 i.z5ao 

0.0000 vbus 16105 VAIL 349.0 0 0 . 0  i 1 1.2500 
x 0.0000 VbUS 16104 BPRINQR 345.0 0 

v x L a  ~ 6 . c  0.0 1 1 1.2500 L 0 - O O Q O  vbw 16106 
(F O.bOo0 vbus 16114 PI~ALWBS 345.c 0 . 0  1 1 1.2560 

I 1 

1 
10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

Thu Apr 26 1 1 : 4 7 : 4 4  2012 1 I 



Frequency Plot 

0 

58.4060 fbua 
59.4800 fbua 
59.4000 fbus 
59.4000 fibus 
5B.4000 fbue 

16000 
17005 
16180 
16181 
16109 

mmaLm 500.0 
BTCI(NgW1 345.0 
COBDNRW 345.0 
-VI 345.0 
WINCW%F. 345.0 

I bU 

.4E 

0 .b 

0 . a  
b . 5  
0.0 

0 .a 
1 6o.moo 
1 60.6608 
1 60.6000 
1 6Q.GOb6 
1 60,6000 

1 1  
8 0 1 1  

0 1 1  
6106 0 1 1  

49.4080 rbuo 16114 PfSALHES 345.0 0 1 1 60.6aw 

5 9 . W  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pre-base-trn_l5-WN-3-WN-3-WNVL.chf 

Thu Apr 26 11:47:44 2012 1 



Generator Angle Plot 

3.00 

Bowie Units 

Palo Verde Units 

n 

14931 PWVXD~ 34.1- 0 . P  1 1 188.0000 
- 1 8 O . P O Q O  ang 14932 p m m a  2 4 . 1  0.0 1 1 108 0000 

a -180.0000 ang 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_l5-WN-3-WN-3-W~vL.chf 

Thu Apr 26 11:47:44 2012 



Voltage Plot :.. , . . .. . . .  ’ . .  ‘ . 
. .  . /  . 

. . .  
. -.. . . . 

-. . .. . . . * ,  . .  . .  . . , . . .  . _. , , . , .  . . . . .  

1 1 I 

1 
1 1 0  0 

T i m e (  sec ) 
- 0  5 

T i m e (  sec ) 
0 5  

.. . 
T i n  . .  

- 0 . 5  
10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 tr-17lsp-pre-base-trn~l6-pre-GL-3Fault-GLSPWN-out.chf 

Page 1 

Fri Apr 27 2 3 : 4 2 : 0 2  2012 



Frequency Plot 

59.40 

Time(  sec ) 
59.4000 fbus 16000 WRTOLrT 5 0 0 . 0  0 0.0 1 1 60.6000 
59.4bbO fbUs 13005 61- 345.0 0 0.0 1 1 68.6000 
59.4bOO fbus 16100 CORONAW 345.0 g 0.0 1 1 60.6000 
59.4000 fbUS 16101 GRBBNLEB 345.Q 0 0.0 1 1 60.6000 

e 59.4000 fbus 16109 WINC€i$TR 345.0 p 0.0 1 1 60.6000 

,O 6 0  

59 4Q 

0 
Time( see ) 

0 59.4000 fbus 16183 s o m  345.0 0 0 . 0  1 1 60.6000 
50.4000 fbus 16104 GPRINGR 346.0 0 0.0 1 1 60.6000 

a 59.4000 fbus 16105 VAIL 345.0 0 010 1 1 60,6000 \ 
59.4OQO fbw 16106 VAIL2 346.0 0 0.0 I 1 60.6000 
50.~000 fbUe 16114 PINAWSS 345.0 0 0.0 1 1 60.6010 

_. . . 
Tiow( sec ) 

TUCSON 138.0 0 0 . 0  1 1 60.6000 59.4000 fbus 16218 
0.0 1 1 60.6000 59.4000 fbus 16213 S.TRAIL 1 3 8 . 0  0 

5 9 . 4 0 0 0  fbus 16224 PANTAN0 1 3 8 . 0  0 0.0 1 1 60.6000 
A 59.4000 fbus 16219 TWNTYSEC 1 3 8 . 0  0 0.0 1 1 60.6000 
0 59.4000 fbus 16230 FT.HUACH 138.0 0 0.0 1 1 60.6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pre-base-trn_l6-pre-GL-3Fault-GLSP~-out.chf 

Fri Apr 27 23:42:02 2012 



Generator Angle P l o t  

Bowie  Units 

l&O,W 

-186.00 

Pa10 Verde Unite 

time( SBC ) 
-180.0000 an9 PAulvRDl 24.0 0 
-180.0000 ang PuxlVBDz 2r.o 0 

San Juan Units 
180 00 ~ 

I 

-180 

0 0 1 1 180 0000 
Time( sec 1 

10319 SJUAt-02 2 4  0 0 o o I 1 i a o  0000 
10320 SJUAN-G3 22 0 0 0 0 1 1 180 0000 

-180 0000 ang 10321 SJUAN-GI 22.0 0 0 0 1 1 180 0000 

-180.0000 ang 10318 SJUAN-G1 22.0 0 
180 ooao ang 
-180 0000 ang 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_l6-pre-GL-3Fault-GLSP~-out.chf 

F r i  Apr 27 23:42:02 2012 



Voltage Plot - .. . . >  . .  . . .. . .  
. . .  . . .  . . , 

a * - .  ,.. . . _  . ,. . .  . .  I , .  . . 
. .  . . , .  . . % .  

s : . .  . ., 1 .  . _ .  - * ,  ... . .  . 

1.25  

n nn 

I .  

, - 1  

U I 
10 0 1 5  

Time( sec 1 
6000 TORTOLIT $00.1 

n o  1 1  1 
. :  I 
1 I I 

c 1 1 1 1 'CC 
U.U 1500 
0.5 1 25b0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 - 

Thu Apr 26 11:47:53 2012 



10.0 - 0 . 5  
T i m e (  sec ) 1 23s; 

V P I L  3 1  0 3 9  4000 ibus 1 6 1 0 L  c 
00 fbus 16106 1 VATL2 3 4 5 . 0  0 
00 fbw 16114 PTNALWes 345.0 0 

C , "  1 I 5 0 h C C ' C  
2 1  
1 1  

t 

I 

- 

-0 5 1 
T i m e (  sec I 

Frequency Plot 

0 0 1 1 60 601:O 
1 .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

I tr-17lsp-pre-base-trn_l7-SA-3Fault-2SATO-out.chf 
Thu Apr 26 11:47:54 2012 



. .  . . .  . * -  .. . . . .. . .  - 0 . .  , ' .  . .  . .  . _ - ' ' , _ - .  . .  ' 'I. . . I  , _ . (  . .  , .  . . .. - 

. 8 -  Generator A n g l e  P l o t . . .  . - . . -  .. . . . . . .  . . '  . . 
. > . , _ , ,  : , , , _ _ .  . . .  

B o w i e  Units 

Palo Verde Units 
I 

1.00 
0 

T i r e (  sac ) 
14931 PALQVRDl 2 4 . 0  0 0.0 1 1 180. -180.0000 ang 

w m a  2 4 . 0  o 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_l7-SA-3Fault-2SATO-out.chf 

Thu Apr 26 11:47:54 2012 



Voltage Plot 

, 
1 

T i m e [  sec ) 
-0 5 

L 0 c 1 I 1 251ic L, 0 0 0 C O  irbus lhlCC CCRCNADC 3 4 5  0 
I , , ,  , i 

I , I '  1;- 

1 1  

1.15. 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

Thu Apr 26 11:47:58 2012 



Frequency P l o t  

60.60 

59.40  
0 

Tine( sec ) 
0.0 1 1 60.6000 o 5 9 . 4 0 0 0  fbus 16900 TORTOLIT 5 0 0 . 0  0 
0.0 1 1 60.6000 x 59 .4000 fbUs 17005 BICKWILL 345.0  0 

59.4000 fbus 16100 COUONAW 345.0  0 0.0 1 I 60.$000 
0.0 1 1 60.6000 A 59.4000 €bus 16101 GRBBNLEE 345.0  0 

o 59 .4009 fbus 161Q9 WINCUSTR 345.0 0 0.0 1 1 6 0 . 6 0 0 0  

60.60 

5 9 . 4 0  

Time( sec ) 
SOU"# 345.0  0 0.0 1 I 60.6000 

0.0 1 1 60.6000 
VAIL 345.0 0 0 . 0  1 1 60,6000 

VAILZ 345.0 0 0.1) L 1 60.6000 
0.0 1 1 60.6060 

,, 59.4000 fbus 16103 
x 59.4000 fbus 16104 SPRINGR 345.0  0 
0 59.4000 fbus 16105  
A 59.4000 fbus 16106 
D 58.4000 fbus 16114 PINALWSS 3 4 5 . 0  0 

T 

59.46  
0 

Time( scc ) 
e 5  US 6118 S O N -  J 0 0 0 1 1 60 6000 
x 5 9  4000 fbus 16213 S.TRAIL 138 0 0 0.0 1 1 60 6000 
0 59.4000 f b w  16224 PANTAN0 1 3 8 . 0  0 6.0 1 1 60.6000 
A 53.4000 f b w  16219 TWNTYSEC 138.0 0 0.1) 1 1 60.6000 
0 59.4000 fbus 16230 PT HUACH 138.0 0 0 0 1 1 6 0 . 6 0 9 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pre-base-trn~l~-SO-3Fault-SOT2T3-out.chf 

Thu Apr 26 11:47:58 2012 



Generator Angle P l o t  

Bowie Units 

Palo Yerde Units 
180,o.o 

-180. PO 
0 

Time( 8ec 1 0.0 1 1 180.0000 ., -iao.oooa ang 14931 PALOM01 04.0 0 
* -180.0000 ang 1$932 -2 24.0 0 0.0 1 1 i80.0ooo 

San Juan Units 
180 00 

iao 0 0  . o  

0 0 1 1 180 C O O 0  
Time( sec 1 

180 0000 any 10318 SJLRN-Gl 22 0 0 
180 0000 any 10319 SJUm-GZ 24 0 0 o o 1 1 iao 0 0 0 0  

-180 0000 ang 10320 SJUAN-G3 22 0 0 o o 1 1 iao 0 0 0 0  
~ -180 0000 ang 10321 SJUAN-GI 22 0 0 0 0 1 1 180 0000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pre-base-trn~l8-SO-3Fault-SOT2T3-out.chf 

Thu Apr 26 11:47:58 2012 



I 

Voltage Plot 

1 25 

N 
U 

0 0 0  
- 0 . 5  10.0 

0 0000 vbus 
0 0000  "bus 
0,0000 "bus 
0 0000 vbus 
0 0000 vbus 

16000 
17005 
16100 
16101 
16109 

TCRTOLIT 5 C C . 3  
BICKNELL 345.0 
CGRGNADO 345.0 
OREENLEE 345.0 
WINCHSTR 345.0 

Time( sec ) 
0 
0 
0 
0 
0 

0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  

1.2500 
1.2500 
1.2500 
1.2500 
1.2500 

0 00 - 
- 0 . 5  10 0 

Time( sec ) 
SOUTH 345 0 0 0 0 1 1 1 2500 

VAILZ 345 0 0 0.0 1 1 1.2500 
0 0 0 0 0 0  VbUS 16114 PINALWES 345 0 0 0.0 1 1 1.25b0 

0 0000 "bus 16103 
0 0000 vbus 16104 SPRINGR 345 0 0 0 0 1 1 1 2500 

YAIL 345 0 0 0 0 1 1 1 2500 rl 0 0000 vbus 16105 
0 0000 vbus 16106 

1 15 

Time( sec ) 
I 
0 0000 Vbus 16213 S TRAIL 138 0 0 
0 0000 vbus 16224 PANTANO 138 0 0 
0 0000 vbus 16219 TWNTYSEC 138 0 0 
0 0000 vbus 16230 FT HUACH 138 0 0 

--JSON 1 3 8  0 0 0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 

1c .. 

WESTERN ELECTRICITY COORDINATING COUNCIL 

SEPTEMBER 15, 2010 
2016 LA1-SA APPROVED SCENARIO BASE CASE 

Page 1 
tr-171sp-pre-base-trn-19-pre-SPVL-GLWN-out.chf 

Thu Apr 26 11:48:03 2012 



Frequency Plot 

I 
- 0  5 

T i m e (  sec I 
TORIC 500 .0  

3 i 5  c 0 ( 1 0  1 1 6C 

I I 

I N  " " . -  
I I I 

- 0  5 
T i m e (  sec 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-171sp-pre-base-trn-19-pre-SPVL-GLWN-out.chf 

10.0 

Page 2 

I '  Thu Aur 26 11:48:03 2012 
I 1 



Generator Angle Plot 

1)1 

0 

Bowie Units 

.. .. . .  . . .  . . . . . .  . . . .  . .  . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . .  . -  1." t . .  

. . . . . . . . . .  1 . .  . ,. . , . .  
. . . . . . . . . . .  .. . . . .  . . . . . . . .  

. . I  

, ,-. .' . .  , . 
. .- .:. ., . .  1 . .  

Palo Verde Units 
180 00 

-180 no J I I I i I I I I 
-0  5 1 0  0 

Tine( aec ) 
14931 PAMyRDl 24.0 0 o.a 1 1 ~ B D . O O O O  

00 ea9 14932 PALoVP.02 24.0 0 . 0  i i 18o.0006 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pre-base-trn_l9-pre-SPVL-GLWN-out.chf 

Thu Apr 26 11:48:03 2012 



Voltage P l o t  
' . e . .  . . .  "..'. - , '  .i.: ..'...'-.:. , . _  

, . .  
, . .  . .. .I . , . 

. .  
, .  , .  - >* . . . .  .. . .  . . , , >. . " .  . .  

. .  
. .  . .  . . . , . .  . . . . * : _. - . r . , 

- . . .  . . . .  . .  . I .  . . 
, . . .  , .  

I .  _ . . _ , _  . . . . ,  . . , _ . . .  - _ .  . .. . .  . . .  . . ... .. . . ' . . : 

1 25 
1 I I I I '  1 1 i i 

N 
Y 

1 
1 I 1 I I 1 1 1 1 

10.0 0 00 
-0.5 

T i m e (  sec ) 
0 0000 vbus 16000 TORTOLIT 500 0 0 0 0 1 1 1 2 5 0 0  

0.0 1 1 1 2 5 0 0  0 0000 "bus 17005 BICKNELL 345 0 0 
0 0000 vbus 16100 CORONADO 345 0 0 0 0 1 1 1 2500 

~ 0 0000 vbus 16101 GREENLEE 345 0 0 0 0 1 1 1 2500 
0 0 1 1 1 2500 

~ 0 0000 vbus 16109 WINCHSTR 345 0 0 

1.25 

0 0 0  .D . .. 
0 0 1 1 1.2500 
0.0 1 1 1.2500 

T i m e (  B e c  1 
0.0000 "bus 16103. .SOUTH 3 4 5 . 0  0 
0.0000 vbus 16104 ' SPRINGR 345.0 0 

~ o.Poo0 vbus 16106 VAIL2 3 4 5 . 0  0 
0 . 0 0 0 0  vbus 16105 .VAIL 345.0 0 0 . 0  1 1 1.2500 

0 . 0  1 1 1.2500 
0.0000 vbye 16114 PINALWES 345.0 0 0.0 1 1 1.2500 

I 
- 0 . 5  . o  

0 0 1 - 1 1500 
~ 0 0000 vbus 16218 TUCSON 138 0 0 

0 0000 vbus 16213 S TRAIL 138 0 0 0 0 1 1 1 1500 
0 0000 vbus 16224 PANTANO 138 0 0 0 0 1 1 1 1500 

0 . 0  1 1 1 1500 
~ 0.0000 vbus 16219 TWNTYSEC 138 0 0 
~ 0 0000 vbus 16230 FT HUACH 138 0 0 0 0 1 1 1 1500 

T i m e (  sec ) 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

tr-17lsp-pre-base-tmn-2O-SPVL-SPGL-out.chf 

Thu Apr 26 11:48:08 2012 



equency Plot 
L. . , .. ' , ... . . .  , - . . . . . . . . I *  . % . .  _ .  .. 

~ O 0 1 1 O C  60CC . _  

- 0  5 

Time1  sec ) 
1 

80011I 345.0 

59.d 
-0 5 

10.0 

. .  . .  . .  
* .  , . .  _. .. 

. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pre-base-trn-2O-SPVL-SPGL-out.chf 

Thu Apr 26 1 1 : 4 8 : 0 8  2012 



Generator Angle Plot . . .  . . . .  . .  .. . . .  , ,. , * , ('. " . . .  . .  . . . . .  .,. . .  . . ^ .  _.,. . . , . I .  . 

, 
. . . .  . d .  . . . . . .  .' . # . .  , . , ,  . .  

Bowie Units 

. .  .. 
.: . , : . . . . .  . .  ... . . . . .  

. . . . .  . . . . .  . . _ .  
Palo Yerde Units 

180.00 

-1BO.DO 0 

0.0 1 1 180.0000 
T i m (  scc 1 

0 . 0  1 1 i8o.~aoo 
14931 PAUlvRDl 2 4 . 0  0 -180.0000 ang 

-180.0000 ang 1k932 WLOMm 21.0 0 

San Juan Units 

a 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pre-base-trn-20-SPVL-SPGL-out.chf 

Thu Apr 26 11:48:08 2012 



.... . .  . .  
' : .. , , . . _. :.;. . Voltage Plot . .  . . .  . * *  . f  . . 1. . . .  . . . . . .  . .  . . .  . .  . . . . . . .  . .  

0 

B 

. ,. . . . * _  

. ,  ... 

1 5  1 
Time( sec ) 

I 

i 
10 0 I 5  

Time( sec J 

C 1 I 1 2 5 0 C  
1 .  . ,  

1 10 0 L -0.5 

Time( sec I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pre-base-trn_21-SPVL-VL-VLTl-out.chf T 

Thu Apr 26 11:48:12 2012 



Frequency P l o t  

6 0 . 6 0  

59.40 " 
Time(  aec ) 

0 . 0  I 1 60.6000 59.4000 fbue 16000 TORTOLIT 500.0 0 
59.4800 fbus 17005 BICKNELL 345.0 0 0.0 1 1 60.6400 

0 . p  1 1 60.6000 59.4000 fbus 16100 CORIXVAW 345.0 Q 0.0 1 1 60.6090 
~ 59.4000 6bus GREENLEE 345.0 0 , WI&WTR 345.0 0 0 ' 0  1 1 60.6000 58.4000 fbue 

Time( aec ) 
16103 s m  345.0 0 
16104 S E R I 1 R  3445.0 0 

53.4 16105 341.0 a 
0.0 1 1 
0.0 I 1 

345.0 0 0.0 1 1 
0.0 1 1 60.6900 

58.4 
59.4 

' 59.4 16106 
. '59.1000 ?%I@ 16114 PI 385.0 0 . . . .  . . .  . . .  . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  ' , .  , . "  . " . .  

F 

1 
-0 5 

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

Time( sec ) 
TUCSON 138 0 0 59 4000 fbus 16218 

5 9  4000 fbus 16213 S TRAIL 138 0 0 
5 9  4000 fbus 16224 PANTANO 1 3 8  0 0 
5 9  4000 fbus 16219 TWNTYSEC 1 3 8  0 0 
5 9  4000 fbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

tr-17lsp-pre-base-trn_21-SPVL-VLTl-out.chf 

lThu Apr 26 11:48:12 2012 



, .  ' 

* .  - . ., . 
. .  . - .,.. 

. .  

. .  . . .  

Generator Angle P l o t  

... 

100.00 

-180.00 

Time(  aec ) 
6 -180.0000 an9 14931 PALOVRDl 24.0  Q 0.a 1 I iso.oooo 

14932 mmma 24.0  o 1 1  

San Juan Units 

I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paqe 3 - 

Thu Apr 26 11:48:12 2012 



. .  . .  . . .  . .. ' 
Voltage P l o t  . 

. .  . .  . .  . . ... : _... 
- , t  . & _  . _ . I . .  

I ,  .. . - .  .. . . . _  , .,.. . . . .1 . . .  ' . . . . -  . .  . - 
~ _ _  . ,. , . . .  ._ . I . . . .I . . . . .  

I . ,  I 

, .  . .  
0.5 . . T i m e (  sec i 

-me@* 130.0 
T W I L  1 3 8  0 I '  

0 . 0 0 0 0  vbus 
16215 
1 I '  
1 
1 6  1 3 P  r 

, ,. 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pre-base-trn-22-SPVL-WNVL-pre-out.chf 

0 . 0  1 1500 
r c I 1 I l C O F  

r c I 1 1 1 - c  
1 I I 1  

! 10.0 

. .  

0 

Page 1 

1 I 



. . .  . . . . . .  * _ < I .  . . ,  I 
. . . . . . . . . . .  , .  .. . .  I .  . . .  . . .  . . . . . .  . . . . . . .  . -  . . . . . . . .  . . . . .  . I .  

9 < .  * .  . . .  . . . . . . . . . . . . .  
. 

_ .  , .  

. . . . . .  . .  

. . . . .  

. . . . . .  
~ 

I._ . ' 
. .  

~~ . ~ 

I -  l 

I 

-0 5 1 0  0 
T i m e (  sec 1 

59 40CC i b u s  16100 CO2CNADC 3 4 5  0 0 

< , .! 8 .  I Pl ' --: ~ 

I I I :. EEI!L,EE 4 
- .. 

' %  , 1 8 1 .  

0 0 1 1 6 0  b C C O  

I I 

I 

~ 

- -- 
I 

10 0 -0 5 
T i m e (  5ec 1 

c 0 1 1 60 6000 
. .  

6P.60-  

I 

I 

5 9 . 4 0  
0 5  1 

T i m e (  sec 1 
0 1.4000 fbus 16218 TUCSON 138.0 

( c r  1 1 

r "  1 1 r 6  L c n 

. .  . .  
I .  

. .  . . .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pre-base-trn-22-SPVL-WWL-pre-out.chf 

Thu Apr 26 11:48:17 2012 



. , _ -  . 

. .  . .  I . .  ., . 
.$ . . .+ . . - .  . . . ._ ., , .  * . .  . - . ... . , , * .  ... " , .  . , 

, . . , - . .  . . . -  " . , .  . .  . I .  , , . .  
.: I : 

. *  
. 3 .... _ -  * *  . .. . . . . _  , . .' . . . . -  , .. . . - ... . - 

.i ' 
. , . . , .  - ,  ' . .  , . 

.. 

. .  . .  - _  .. . , .  

0 

n o 1 1 180 0000 
Time( scc ) 

-180.0000 ang 14931 PATxNRm 24.D 
14932 eAuIvpm Z*.( 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paae 3 - 
tr-17lsp-pre-base-trn-22-SPVL-WNVL-pre-out.chf 

Thu Apr 26 11:48:17 2012 



... . . .  . . . . . .  . . . . .  . . . . .  . . . . . . . . .  
. .  . b . .  

. . . .  . . . . . . .  .... . . .  . . .  . ,: 
. .  , .  

. . . .  Voltage Plot 
I,-.: ' :. : . .  

. . . . .  . . . . . . . . . . .  ,. . . . . . . . . . . . .  .. . . . . .  

. . i 0 * - ' -  

., . . . .  . . . . .  . .  _. 
... Y i p  . .  

8. . 

. . .  . . .  . . . . .  . . . . .  . . .  * . .  . . . . . . .  - . . . . . .  . . . . . . . . .  . . . . . .  . . . .  .~ 
' I .  .. . .  
. .  

, :. . _. . I . . .  . . .  . .  

1 1 1 2 5 O C  
. I  I 
1 1 

I 

h 

0 CCCC '"t1115 1 6 1 C 5  
. .  1 

1 

0.I  I 
0 5  

T i m e (  sec ) 
TUCSON 138.0 0.0 1.1500 OD00 Wus 16218 

lhZl3 
1 

1 6  i ) r  I 1 1 

10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 tr-l7lsp-pre-base-trn-23-VL-3Fault-WNVLVL.chf 

Thu Apr 26 11:48:23 2012 



requency Plot .., _ .  . 
. . . .  * . . .. -. . . .  . .  . . . . .  . . 

. ,  ._ .. . . . . , . _  . 
r . . .  . .  9 . .  

. .  

60 60 

59 40 

T i m e (  sec ) 
0 0 1 1 60 6000 59 4000 fbus 16000 TORTOLIT 500 0 0 

59 4000 fbus 17005 BICKNELL 345 0 0 
59 4000 fbus 16100 CORONAW 345 0 0 
59 4000 fbus 16101 GREENLEE 345 0 0 
59 4000 fbus 16109 WINCHSTR 345 0 0 

.- 
60 60 

59 40 . o  

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

T i m e (  Sec ) 
- 0 . 5  

59 4000 fbus 16103 SOUTH 345 0 0 
59 4000 fbus 16104 SPRINGR 345 0 0 
59 4000 fbus 16105 VAIL 345 0 0 

I 59 4000 fbus 16106 VAIL2 3 4 5 . 0  0 
~ 59 4000 fbus 16114 PINALWES 343 0 0 

. o  

0 0  1 1 60 
0 0 1 1 60 bUUU 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

T i m e (  sec ) 
-0.5 

a 5. .__. .JUS 1 ‘IWCSON 138.0 0 
5 9  4 0 0 0  fbus 16213 S TRAIL 138 0 0 
59 4000 fbus 16224 PANTANO 138.0 0 

r\ 59 4000 fbus 16219 TWNTYSEC 138 0 0 
59 4000 fbus 16230 FT.HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

tr-17lsp-pre-base-trn-23-VL-3Fault-WNVLVL.chf 
Thu Apr 26 11:48:23 2012 



Generator Angle Plot 

... . . ., . . .  
, .  

. #  

.. . .  . .  . .  
< .  
, ' -  . .  . .  . .  

Palo Verde Units 
lBO.00 

-180.00 
0 

0 -180.0000 ang 14931 PALOVRDl 24.0 0 0.a 1 1 ~BO.OOOO 
-180.0000 an9 14932 m m m a  2 4 . 0  o 0 . 0  1 1 iso.ooao 

0 

180 00 

-180 0 0  
0 

Time( sec ) 
-180 0000 ang 10318 SJUAN-Gl 22 0 0 0 0 1 1 180 0 0 0 0  

-180 0000 ang 10320 SJUAN-G3 22 0 0 0 0 1 1 180 0000 
-180 0000 ang 10321 SJUAN-IX 11.0 o 0 0 1 1 180 0 0 0 0  

-180 0000 ang 10319 SJUAN-G2 24 0 0 0 0 1 1 180 O O Q O  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2 0 1 6  LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2 0 1 0  

. .  

.. . 

. . : . .  

Page 3 
tr-171sp-pre-base-trn-23-VL-3Fault-WNVLVL.chf 

Thu Apr 2 6  1 1 : 4 8 : 2 3  2 0 1 2  



1.25 

0.0c > I I I I i i i i i 
10 0 

0.0 1 1 1.2500 
Time( sec ) 

- 0 . 5  

p nnnn "hi>< 16103 SOUTH 345 0 0 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 

. . ~ . ~  
0 . 0 0 0 0  vbus 16104 SPRINGR 345.0 0 

VAIL 345.0 0 0.0000 vbus 16105 
~ 0.0000 vbus 16106 VAIL2 3 4 5 . 0  0 
~ 0.0000 vbus 16114 PINALWES 3 4 5 . 0  0 

15 

I I I 1 1 1 10'. 0 

0,0000 vbus 16218 mid I? 
0.0000 vbus 16213 S.T1 

TWNTYSEC 138.0 0 
FT.HUACH 138.0 0 

0.0 1 1 
0.0 1 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

I tr-17lsp-pre-base-trn-24-WN-3Fault-GLWNVL.chf 
Thu Apr 26 11:48:29 2012 



P--- T -  

59.1 
- 0  5 1 - 0  5 

T i m e (  sec I 
1 1 m.6aoo 59.4000 fbus 16218 WESON 138.0 

5 9  4000 fhns 1C212 138 0 c 
1 

1 

H 1 3 9  0 r C 0 I 1 6 3  C C P 0  5= ,900 :bur 16-20 

. .  

% .  

. .  

. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pre-base-trn_24-WN-3Fault-GLWN-3Fault-GLWWL.chf 

I 1 Thu Apr 26 11:48:29 2012 



. ... . . . . .  
... . . . . .  

t ; .  
. , . .  

I . '  , .. 

. . , .  . . . . .  . , ., , .  . 

. . . .  . . . . . . .  . . . . .  . . . . . .  . . .  . . . . .  . . . . . .  
I 

. . . . .  
., .>  _ .  . 

. . . . .  . . . . . . . .  

. .  
, e -  . .  . .  , . .  

0.e 1 1 iao.ObO0 
0 . 0  1 1 180.0""" 

'rim( oec ) 
- 0 . 5  

-180.0000 M g  '€4931 
-160.0000 SUE 14 

San Juan Units 
I 

. .  . . . . . . . .  . . . . . . . . .  - .  - . . . .  . . . .  . .  - ..- .. 

. .  , .  . .  
... 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pre-base-trn-24-WN-3Fault-GLWNVL.chf 
Thu Apr 26 11:48:29 2012 



Voltage P l o t  

I) 

0 0 c o c  "bus  16100 COLONADO 3 4 5  0 c 0 1 1 1 . 2 5 c o  0 
I - ,  €:!I "i . - -  

1 

1 

10 0 I 5  
T i m e l  sec ) 

0.0 1 1 1 iscc 0 CCCC ;,bus 1 6 1 6 5  V A I L  3 4 5  0 c 
L 

, I  ,: I I . 1 

10 0 - 5  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pre-base-trn_26-WN-3Fault-VLWNWN-out.chf 

Thu Apr 2 6  11:48:42 2012  



, I .  . . . .  . , . . . . . . ... . . .~ 
I. : _ .  - . .  

-. . .  I . .  . .  . ' f  . .  . i 1  - ... . . 
, _. ,.. . 1. . . . i' . . .. . I I 

. .  . .., , . . . . . , .  , . 

. . .  . . 

_ .  - ._  . ,  
. .  _ .  . . . * .  .. , 

, . .  . . . .  

0 
x 
a 
6 * 

r.O.60 

59 .40  

0.0 1 1 60.6000 

0.0 1 1 60 6001) 
0.0 1 1 6 0 . 6 0 9 0  
0.0 1 1 60.6000 

Time(  scc ) 
s m  345 .0  0 59.4000 fbus 16103 

59.4000 fbUS 16104 BPRIaQR 345.0 0 
VAIL 345.0 0 59.4000 fbus 16105 

VAIL2 345.0 0 59.4000 fbus 16106 
59.4000 !&us 16114 P I W W b  349.0 D 

0 . 0  1 1 60.6aoo 

0 5  1 1  

Time( sec 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

tr-17lsp-pre-base-trn-26-WN-3Fault-VLWNWN-out.chf 

Thu Apr 26 11:48:42 2012 



180.00 

-180.00 

r a t o r  Angle Plot 
), , .: . : . . .. . .  . . . .  . . . . ." . . . - .  . : 

Palo Verde Units 

I"." 

Time( sec ) 
14931 PALOVRDl 24 .0  0 0 . 0  1 1 i8o.oooo 
14992 ? m w a  24.0  o 

0 -180.0000 m g  

San Juan Units 
180. no 

I 1 

t I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

I 10 0 

Page 3 

Thu Apr 26 11:48:42 2012 



. . . .  . . 

, . . . .  . ~ .. . . ; 

U , 
I 5  1 

T i m e (  sec I 
1 I 

0 . 0  1 1 I i'co 
I I 1 . -  

I 

- 0  5 10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 0 . 0  

G c 1 1 1 1500 

I 
r c I I 1 i i ' i r  

. . .  

Page 1 

Thu Apr 26 11:48:50 2012 



. . .  . . . . .  . . . . . . .  ... . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  
. .  . .  

# . .  5 : .  .' , , * . '  , .: ' . .  - .  . .  
. .  . I , .  . ' .  . 

. . . . .  . . . . . .  Frequenc . . . . .  

I 

1 1 
I 
- 0  5 

10 0 
Time( sec 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 0 . 0  

0 . 0  1 1 6o;rnnn 
I c 1 1 6 0  6 O O i  

c c 1 1 6 0  hCCO 

. . . . . .  . :. .- . _i. , * . .  . . . . . . . . . . . . .  
, . .  . . .  . _ .  . . . . .  .- . ,, .,. , - . . 8 .. . .  . . . . . .  . ' * .  . . . . .  i. . .  .~ 

- 

Thu Apr 26 11:48:50 2012 I 

Page 2 



. ... . . *  
' a  . " . . _ .  . . , . .  _ _  . 

. . .  . .  . -  . .  
: . .  . ' 

. . . _ .  . .:_ . . .  
., ' . - . . . . . , . . _- . , ' . . ..?. .I :: : . . .  

Generator Angle Plot 

. .  
.. . 

- l e a .  oo 

0 . 0  1 1 1 8 0 . D O O O  
0 . 0  1 1 18O.OQOO 

Time( sec ) 
PALOYRD~ a4 .a  o -180.0090 ang 

-180.0000 ane 

San Juan Units 

." " 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 tr-171sp-pre-base-trn-27-SPVL-VLWN-out.chf 
Page 3 

Thu Apr 26 11:48:50 2012 



. . . .  . . . .  . . . . .  . . . . . .  . . . . . .  . . . . . . .  . . . .  . . . . . .  . . .  . . .  
_ _  L .  ~ . .  . .  .: ' . . - , ,  , ' 

. . . . . . . . .  . . . . . . .  ',' . * .  ._ .% . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . .  . . . . . . . .  
. , .  . >..Voltage P l o t  . . . . .  . . .  

. . . . . .  . . . . . . . . . . . . .  .. . .  ~ . . . . . . . . . . . . .  . .  .... . . . . . . .  . . . . . .  . . . . .  .i. . . . . .  ".L, 8 . .  . . .  . . . . . . . .  . -  , , I  . . . . . .  . A .  
. .  

. .  
,'. ) ' *  

, . .  :. . 
. .  3 . .  

. . 1 2 J  
9 ._  

. . .  . * .  . .  

. .  . .  
10 0 -, *. 

T i m e (  sec I 
1.1500 . .  

. . ,  

0.1 
-0 5 

. . . .  
.. * ' 1,'. - . '  . . . . . . .  . . . .  . . . . . .  . .: .~ . . . .  . . . . . .  . .  1 .  

*. , . . . .  
. .  . .  

. .  . .  

. .  

I 
10 0 - 0  5 

T i m e (  sec ) 
103 som 445.0 

. .  

0 

. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

I . .  

. . .  . .  

. . .  . . .  - 8  . . . .  . .  . . . . . .  , I .  

. .  
. . .  

. .  . .  

. .  
. ' "  . 
.I ' 

tr-17lsp-pst-pv-trn-01-ALIS.chf 
Page 1 

Thu Apr 26 11:48:58 2012 



Frequency P l o t  

L 
0 5  10 0 

T i m e 1  sec ) 

0 

10.0 0 . 5  
Time1 sec 1 

1 3 8  11 c C 1. 1 1 0 6b1:c 

1 3 R  0 0 n 1 I G C  6rr: 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

0 

(I 

Page 2 
tr-17lsp-pst-pv-trn-01-ALIS.chf 

Thu Apr 26 11:48:58 2012 



Generator Angle Plot 

Palo Verde Units 

0 

0 .P  1 1 18O.OC PAGovRDl i 
14932 PAWVRD2 2 4 . 0  0 

. Pn 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 tr-17lsp-pst-pv-trn-01-ALIS.chf 

Thu Apr 26 11:48:58 2012 



. .. . , ,, . . _ .  . . . .  ... . '  . .  . . . . .  I . 
. .  . .  . 

. . i .  : 

. .. . * .. . -&j.. . ... . :. ;; .. - , , r . . .  . . - : . . , . .  . . . . I .  

,. .-...r Voltage Plot . +  . : .: . -. I 

. . .  . .  . .. - 1  

.. . 
. .  .. . . .  

1 2 5  , ,  I I I i i 

0 00 10.0 

0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0 . 0  1 1 1.2500 

T i m e (  8ec I 
-0.5 

SOUTH 345.0 0 0.0000 vbus 16103 
0.0000 vbus 16104 SPRINGR 345.0 0 

VAIL 345.0 0 
0.0000 "bus 16105 VAIL2 345.0 0 
0.0000 vbus 16106 

~ 0.0000 vbus 16114 PINALWBS 345.0 0 

15 

0.00 . o  .. . 

. . T i m e (  sec ) 0.0 1 1 1.1500 
0.0 1 1 1.1500 0.0000 vbus 16218 
0.0 1 1 1.1500 0.0000 vbus 16213 S.TRAIL 138.0 0 

0.0000 vbus 16224 PANTANO 138.0 0 0.0 1 1 1.1500 
0.0 1 1 1.1500 ~ 0.0000 vbus 16219 TWNTYSEC 138.0 0 

~ 0.0000 vbus 16230 FT.HUACH 138.0 0 

- 0 . 5  

mcSM iae;d o 

10 138.0 0 
s 16219 TWNTYSEC 138.0 0 
1s 16230 FT.HUACH 138.0 0 

0.0 1 1 1.1500 
1,1500 

u . u  I I 1.1500 
0.0 1 1 1.1500 
0.0 1 1 1.1500 

T i m e t  sec ) 
~. . . 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paae 1 
4 

I tr-171sp-pst-pv-trn-02-GL-3-GLHI.chf 
Thu Apr 26 11:49:04 2012 



.. . . .  .. . . .  

Frequency Plot 

I I 

1 5  10 0 
Time( sec I 

0 c 1 1 6 6  6OCC 

I 

- 0  5 1( 
Time( sec I 

I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10.0 
Time( sec 1 

1 f  
c, c :  1 1 ,  

. ,  

. .  

, ,. . 

~ 

Thu Apr 26 11:49:04 2012 

Page 2 
I 

I .  



. . . . . . . . . . . .  . .  : Generator Angle Plot . . . . . .  . . . .  . . . . . . . .  . . . . . .  . . . . . .  . . .  . .  . . .  . . . . .  . . . . .  . . . . . .  
. .  

. . .  

,. 
::: . .  i .  

. . .  

. .  
. .  

., . .  
, .. < ,:_ r- I 

. .  . .  ~ , , . Bowie Units, 
. . .  

. . .  
- 1  * 

D ’  
Time( 8ec ) 

6 -1B0.0000 an9 16530 BOWIE-Gl 18.0 0 0.0 1 1 180 0000 
- 1 8 0 . O D O O  m p  16531 BWIE-Ga 22.0 0 0 0 1 1 180 OOOD 
-~8o.oooo ang 16532 BOWIB-S1 22.0 0 0 0 1 1 180 0000 

Palo Verde Units 

0 

o D i 1 1eo.oooo 
Time(  sec ) 

14932 PALOVRD2 2‘4.0 0 1 1 oaoo 
14931 pAu)vRo1 14.0 0 -1eo.oooo an9 

-180.0000 anQ 

San Juan Units 

,-- 
-*c----- -e 

- ~ 
~ . 

I 
10 0 -0 5 

1 1 I 1  
T i m e (  sec 1 

I n L 1 1 180 C L C ~  1 3 0  U O D  “114 lUS2C 
I I  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu A p r  2 6  11:49:04 2012  



. .  .. ~ . . . . . .  . . .  * 
- .  . . .  - . .  

0 

B 

Voltage Plot 
.? : . ,  . ... . . . . .  . . .  . . . .  .,. - . .  , - .  . . . .  . .  . . . . . .  . . . . . .  . ,- . 

-52 
. ,- 

0 00 

x 

0 

1.35 

0 . 0 0  

T i m e (  sec J 
0 . 0  1 1 1.2500 
0.0 1 1 125Q6 

VAIL 341.0  0 0.0 1 1 1.2500 
vmLa 346.0  o 0.0 1 1 1.250b 

0 1 11 L.2560 

SW'ISl 315.0 0 
16104 GPRIIPDR 346.0 0 

PINALUBS 3 4 5 . 0  0 

?:( 

. . . .  . .  . . .  - . . . .  . .  . . . . . . .  .. . . . .  . . . . . . .  
. .  a . . . . . . . . .  . . .  

. . .?  
. - . .~  ' .. , .  . .  

, .. - . .  , 
1. . ... 
. .  . .  
. .  

. ,  

. .  

. .  
. .  

. , I . :  
/. 

r u . 0  

. .  

. . .  . . .  . .  
. .  

10 

T i m e (  sec ) 
ET 138.0 0 30 

0 0 1 1 1.1500 
0 . 0  1 1 1.1500 
0 . 0  1 1 1.1500 

0.0000 vbvs 
x 0 . 0 0 0 0  Vbtbus Ib.213 S.TFAIL 138 0 0 

0 . 0 0 0 0  vbus 16214 PANTAN0 138.0 o 
0.0000 vbue 16219 TI(NTYSEC 138.0 0 
0 0000 VbuS 16230 FT.HUACH 138.0 0 o a 1 1 1 1500 

10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 tr-17lsp-pst-pv-trn-03-pst-GL-3-GLWL.chf 

Fri Apr 27 22:30:14 2012 



. . I -  ._ :.., Frequency Plot 
.:. .. 
I). . . . . . . , . . , . . 

. _ .  - . -  . .. . . -.. . . * .  . .  . . _ .  . ,. . .  

Time( sec I 
1.4000 fbu 

1 
.n E 10.0 

0 5  1 

0 . 0  1 1 60.6000 
Time( sec 1 

L 0 I 1 60 F O O b  

0 c 1 1 6C c 3 c c  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

Fri Apr 27 2 2 : 3 0 : 1 4  2012 



Generator Angle Plot 

Time(  sec ) 
0.0 1 1 180.9000 
0.0 1 1 180.0000 
0.0 1 I 180.0800 

16530 BOWIE-Gl 16.0 0 
-180.0000 an9 16531 BOWIE G2 22.0 0 
-180.0000 ang i6s3a BOWIEIS~ 2 2 . p  o 

1 

Palo Verde Units 

0 
I --- 0.Q 1 1 180.0000 

San Juan Units 

180.00 

-180.00 

0 

x 
0 

180.00 

-180.00 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

I 10 0 

. .  
. .  

Page 3 

Fri Apr 27 22:30:14 2012 



. .  
.. 

1 

0 

._ , - , .. . . - .  
, .  . .  . 

.. . I . .  

25 

00 .Q. 

Time sec . ,  * . - , . .  , 

. .  
0 0 1 1 1 2500 
~ 1 1 1 2500 
~ 1 1 1 2500 

1 1 1 2500 
0 0 1 1 1 2500 

o.oooa vhus 16000 TORTOLIT 500 o o 
0 0000 vbus 17005 BICKNELL 345 0 0 
0 0000 vbus 16100 CORONAE 345 0 0 

~ 0 0000 "bus 16101 GREENLEE 345 0 0 
0 0000 vbus 16109 WINCHSTR 345 0 0 

.. . 

1 25 I I I I I 1 1 1 

0 00 10.0 

Time( sec ) 0.0 1 1 1.2500 
0.0 1 1 1.2500 0.0000 vbus 16103 

0.0000 vbus 16104 SPRINGR 345.0 0 0.0 1 1 1.2500 
0.0 1 1 1.2500 

0.0000 vbus 16105 VAIL 345.0 0 

0.0 1 1 1.2500 
~ 0.0000 vbus 16106 VAILZ 345.0 0 
~ 0.0000 vbus 16114 PINALWES 345.0 0 

-0 .5  

swum 345.0 0 

I I I I 1 10'. 0 1 

1 1.1500 
0.0 1 1 1.1500 
0 0 1 1 1.1500 
0.0 1 1 1.1500 
0.0 1 1 1.1500 

. .  - Time( sec 1 
-0.5 

Tuck& l38.0 0 
~ O.OOOO vbus 16218 

0.0000 vbus 16213 S.TRAIL 138.0 0 
0.0000 vbus 16224 PANTANO 138.0 0 

~ 0.0000 vbus 16219 .TWNTYSEC 138.0 0 
~ 0.0000 vbus 16230 'FT.HUACH 138.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

tr-17$sp-pst-pv-trn-O3-pst-WN-3-WNWL.chf 
Thu Apr 26 11:49:14 2012 



. . .  . . .  . .  . .  . .  
. . . . . . . . .  . . .  . .  . .  , 

. .  . , .  ,.. I _. . ,  . "._. . , *  

. .  . ,. . 

Frequency P l o t  
. . .  . . . . .  . . .  . . . . .  

. . . .  . . .  . . . . . . . . . . . .  . . . .  . .  . .  . . .  . . . .  . . . . .  , .  . . . . .  . . .  . . .  . . . . .  . . . . .  . . . .  . .  
. .  

. .  
, .  

I I I I I I I I I 1 a 

59 40; 
-0.5 10.0 

Time( bec ) 
59 4000 fbus 16000 MRTOLIT 500 0 0 0 0 1 1 60.6000 
5 9  4000 fbus 11005 BICKNELL 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16100 CORONADO 345 0 0 0 0 1 1 60 6000 

A 5 9  4000 fbus 16101 GREENLEE 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16109 WINCHSTR 345 0 0 0 0 1 I 60 6000 

59.40 
-0.5 i n  n 

T i m e (  sec ) 
59.4000 fhue 16183 S O W  345.0 0 0 0 1 1 60 6000 
59 4000 fbus 16104 SPRINGR 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16105 VAIL 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16106 VAIL2 345 0 0 0 0 1 1 60 6000 
5 9  4000 fbus 16114 PINALWES 345 0 0 0 0 1 1 60 6000 

I I I I 1 I I I I 

- 0 . 5  10.0 
Time( bec ) 

59.40@0 fbus 16118 TUCSON 138.0 0 0 0  1 6 0 ~ 6 0 0 0  
x 5 9  4000 fbus 16213 S TRAIL 138 0 0 0 0 1 1 60 6000 

59 4000 fbus 16224 PANTANG 138 0 0 0 0 1 1 60 6000 
I 5 9  4000 fbus 16219 TWNTYSEC 138 0 0 0 0 1 1 60 6000 

5 9  4000 fbus 16230 FT HUACW 138 0 0 0 0 1 1 60 6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-pv-trn-03-pst-WN-3-WNWL.chf 

Thu Apr 26 11:49:14 2012 





Voltage P l o t  .. . 
. ' , . -  - _.. . . .  

, 
0 c 1 1 1 2 5 0 0  

1 1  1 
1 1  1 

10 0 1 5  
T i m e (  sec 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
t r - 1 7 1 s p - p s t - p v - t r n - 0 4 - G L . c h f  

Fri Apr 27 23:30:14 2012 



, . . .  . .  

_ _ . ' I  . 
.. 

Frequency P l o t  

i I 

I 
I 

I 

1 

- 0  5 I 
T i m e (  sec ) 

1 5  
T i m e (  sec I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

t r - 1 7 l s p - p s t - p v - t r n - 0 4 - G L . c h f  

'. 1 

. ,. . , . . . ~ .  . . .. .. . . , . .. . . .  ~ . . - . . . . .  
. . _I /:;:. . '.:. :. 

e 

0 

Page 2 

I '  
lFri ADr 27 23:30:14 2012  







. . .  .. . .  

Frequency P l o t  
. .. . . .  ' , , .  . -  ... . .  
.. - .. " . . .  . . . _ .  . *  

60 60 

5 9  4 0  

0 
Time( sec ) 

0 59 4000 fbus 16000 TORTOLIT 500 0 0 0 0 1 1 60 6000 
59 4000 fbus 17005 BICKNELL 345 0 0 0 0 1 1 60 6000 
5 9  4000 fbus 16100 CORONADO 345.0 0 0 0 1 1 60.6000 

I 59 4000 fbus 16101 GREENLEE 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16109 WINCHSTR 345 0 0 0 0 1 1 60 6000 

60 60 

1 

-1 

5 5  4 0  
- 0 . 5  r n  n 

.. -. . . . . . 
04 SPRINGR 345.0 0 
05 VAII. 7a5  n o " 

0 

0.0 1 1 60.6000 
0.0 1 1 60.6000 
0.0 1 1 60.6000 

0 . 0  1 1 60.60& 
0.0 1 i 6 0 . 6 0 0 0 ,  

Time( sec ) 
0.0 1 1 60.6000 
0.0 1 1 60.6000 

VAIL 345.0 0 0.0 1 1 60.6000 

59.4000 fbus 16103 SOUTH 345 0 0 
59.4000 fbus 16104 SPRINGR 345.0 0 
59.4000 fbus 16105 
59.4000 fbus 16106 
59.4000 fbus 16114 PINALWES 345.0 0 0.0 1 1 60.60thQ. ' 

A VAILZ 345.0 0 0.0 1 i 6 0 . 6 0 0 0 ,  

60.60  

59 40 
0 

Time( sec 1 
1 60~6000 

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

59.4000 fbu i 6 m  iON 138.0 0 0 0  
59 4000 fbus 16213 S TRAIL 138 0 0 
59 4000 fbus 16224 PANTAN0 138 0 0 

A 59 4000 fbus 16219 TWNTYSEC 138 0 0 
59 4000 fbus 16230 PT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 

SEPTEMBER 1 5 ,  2 0 1 0  
2 0 1 6  LA1-SA APPROVED SCENARIO BASE CASE 

Page 2 
tr-17lsp-pst-pv-trn-05-PW-3-PWSO.chf 

Thu Apr 2 6  1 1 : 4 9 : 2 4  2 0 1 2  



Generator Angle Plot 
-._. . f , .  - ;. 1 .  . .  , . .  ,. . . .  . 

1 . . . .  . . ' 

. .  . . .  . .  
. . I  

. .  
_ , .  L . .  . . e  .. . ' 

1 _. 
1 . . i  
, . .. . I  . .  

18 

. .  

-11 

Time( eec ) 
,J -1.80.0000 atlg 16530 EOWIE-Gl 18.0 0 

-180.0000 ang 16531 BOWIE-G? 22 .0  0 
-180.0000 ang 16532 EONIE-Sl 22.0 0 

0 . 0  1 1 180.0000 
0.0 1 1 180.0000 
0.0 1 1 180.0000 

Palo Verde Units 
10.0 

.. 

16.0 
0 

I. I O  0.0 1 18o.oaoo 
0.0 1 1 180.0000 

T i n e (  sec ) 
14931 PAIdXRD1 24.0 0 

-18 

San Juan Units 

I 

I I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pst-pv-trn-05-PW-3-PWSO.chf 

Thu Apr 26 11:49:24 2012 



. . . . .  . .  . . .  

Voltage P l o t  
. . . . .  >,. . . .. . . .  . . . . . .  . . .  . . .  . . . .  ... .. ... . .  . _ . b 2 5  

1 .  . .  
B '.' . *  . 

. .  

. .  
\ '  

0 00 
0 

T i m e (  eec I 
0 0000 vbus 16000 ' S I T  B0O.Q 0 0 0 1 1 1 2500 
0 0 0 0 0  vbus 1 7 0 0 5  BlcKNdL 345 0 0 0 0 1 1 1 2500 
0 0000 "bus 1 6 1 0 0  CORONADO 345 0 0 0 0 1 1 1 2500 

0 0 1 1 1 2500 0 0000 vbus 1 6 1 0 1  GREENLEE 345 0 0 
0 0000 vbus 1 6 1 0 9  WINCHSTR 345 0 0 0 0 1 1 1 2500 

. .  . .  . .  
. . .  
- .  . .  . .  
. . .  
. .  
. .  . _  
, .  . 
, .  . .  
. .  

. .  
4 : . .  
. .  . .  
. . .  

1 25 
I I I I I I I I I I 

0 0 0  U I  
- 0 . 5  in n 

T i m e (  8ec 1 
0.0000 vbua 16103 8o1lTR315.0 0 0 . Q  1 1 1 2500 

0 0 1 1 1 2500 0 0000 "bus 1 6 1 0 4  SPRINGR 345 0 0 
VAIL 345 0 0 0 0 1 1 1 2500 0 0000 vbus 1 6 1 0 5  

VAILZ 345 0 0 0.0 1 1 1.1500 0 0000  vbus 1 6 1 0 6  
0-0 1 1 S.25b0 0 0000 vbus 1 6 1 1 4  PINALWES 345 0 0 

1 5  

n 0 0  

- 0 . 5  10.0 
T i m e (  8ec 1 

O.ODO0 vbu i6aie mcsm 138.0 0 0 0  1 1.1soo 
0 0 1 1 1 1500 0 0000  vbus 16213 S TRAIL 1 3 8  0 0 

0 0000  vbus 16224 PANTANO 1 3 8  0 0 0 0 1 1 1 1500 
0 0 1 1 1 1500 0 0000 vbus 1 6 2 1 9  TWNTYSEC 138 0 0 
0 0 1 1 1 1 5 0 0  0 0 0 0 0  vbus 1 6 2 3 0  FT HUACH 138 0 0 

. .  

.. . .  
. .  
. .  

. .  

. .  

. .  

. .  

. .  

. . .  . .  
. .  
, '  
. .  
. .  

. .  

~, . 

. .  

. .  

. .  

' .  . 
. .  

. .  

. .  

, .  

. ,  

. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-trn-O6-PW-3-WV?PW.chf 

Thu Apr 26 11:49:28 2012 



Frequency Plot 

I 
-0 5 1 

T i m e (  sec ) 
500.0 

. .. . . ... . . 1'. . 
. ., - 

.. 

. .  

59.40 

10 0 -0 5 
T i m e (  sec ) 

SL 

1 b l L 5  ' V X L  345 <r 0 0 I 1 3 ~ ,  6000 39 '000 !bus 
! ! 1  ..-..." 
I PINAL'WES 3.4s:o a 

T i m e (  sec ) 
.mci%%a .1ss..O 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

Thu Apr 26 11:49:28 2012 



D 

0 

0 . 0  1 1 180.0000 
0 . 0  1 1 180.0000 
0 ’ 0  1 1 180.0000 

180.00 

1 -  

Palo Verde Units 

0 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 11:49:28 2012 



. .  . c  * . .  . * ,. . . . * .  . . - .  .. . . . .  
: . . . ,  , i. . . 

... . . . .. . . .  

Voltage Plot 

-u. 5 
Time(  sec ) 

0.0000 "bus 16000 TORTOLIT 500.0 0 0.0 1 1 1.2500 
0.0 1 1 1.2500 

0.0000 vbus 17005 BICKNELL 345.0 0 0.0 1 1 1.2500 
0.0000 vbus 16100 CORONADO 345.0 0 0.0 1 1 1.2500 

0 . 0  1 1 1.2500 
0.0000 vbus 16101 GREENLEE 345.0 0 

~ 0.0000 vbus 16109 WINCHSTR 345.0 0 

1 25 I I I I 1 1 1 1 

0 0 0  . o  

0 0 1 1 1 2500 
0 0 1 1 1 2500 

0 0000 vbus 16104 SPRINGR 345 0 0 0 0 1 1 1 2500 VAIL 345 0 0 
0 0000 vbus 16105 0 0 1 1 1 2500 

0 0 1 1 1.2500 
VAII.2 345.0 0 

~ 0 0000  vbqs 16106 
~ 0 0000 vbus 16114 '1:WuIW 34S.O 0 

Time( sec 1 
- 0 . 5  

0 0000 vbus 16103 SOUTH 345 0 0 

15  

0 

0.0 1 1 1. 
0.0 1 1 1.1500 
0.0 1 1 1.1500 
0.0 1 1 1.1500 
0.0 1 1 1.1500 

. , ' Time( 8ec 
. .  - 0 . 5  

TWC& 138.'Q 0 
~ 0 .0000 vbus 16218 

0.0000 vbus 16213 S.TRAIL 138.0 0 
[1 0.0000 vbus 16224 PANTANO 138.0 0 

0 . 0 0 0 0  vbus 16219 TWNTYSEC 1 3 8 . 0  0 
~ 0.0000 vbus 16230 FT.HUACH 138.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

I tr-171sp-pst-pv-trn-07-SA-3-CHSA.chf 

Thu Apr 26 11:49:34 2012 



, .  , .  . . .  . 
, .  . .  

, . .  .: 

. .  
.. . . .  

.. . 
.~ . .  

Frequency P l o t  

0 
Time( sec 

59 4000 fbus 16000 TORTOLIT 500 0 0 0 0 1 1 60 6000 
59 4000 fbus 17005 BICKNELL 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16100 CORONADO 345 0 0 0.0 1 1 60 6000 
59 4000 fbus 16101 GREENLEE 345 0 0 0 0 1 1 60 6000 

., 5 9  4000 fbus 16109 WINCHSTR 345 0 0 0 0 1 1 60 6000 

0 
Time( sec ) 

o 59.4008 fbus 16103 som 345.0 0 o o 1 1 f io .woo 
59 4000 fbus 16104 SPRIRGR 345 0 0 0 0 1 1 60 6000 

VAIL 345 0 0 0 0 1 1 60 6000 
59 4000 fbus 16106 VAILZ 345 o o 0 0 1 1 60 6000 
59 4000 fbus 16114 PINALWES 345 0 0 0.0 1 1 60 6000 

59 4000 fbus 16105 

6 9 . 6 0  

5 9  40 

Time( sec ) 
0 59.4000 fbus 16218 kSScW 138.0 0 0 . 0  1 1 60.6aOD 

0 0 1 1 60 6000 59 4000 fbus 16213 S TRAIL 138 0 0 
59 4000 fbus 16224 PANTANO 138 0 0 0 0 1 1 60 6000 
59 4000 fbus 16219 TWNTYSEC 138 0 0 0 0 1 1 60 6000 

e 59 4000 fbus 16230 FT HUACH 138 0 0 0 0 1 1 60 6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
t r - 1 7 1 s p - p s t - p v - t r n - 0 7 - S A . c h f  

Thu Apr 26 11:49:34 2012 



. . .  . . . . . . . . .  . . . . . . . . . .  _ _ _  . . 1 . . - .  . . . . .  . . . . .  
_ I  , , ,, * ,. *_-_. '. 

. .  
, * _  . ~. . , .  . . . . .  ~ . . . . . . . . . .  

. * . *  . .  . _ . .  . . . .  .. 9 - .' . - .  . * *  . . . . . . .  

Generator Angle P lo t  
. .  I . .  

. .  
..' 
. .  . .  

. .  
, -,. 

-1.80.00 

0 

. . . . . . .  

0 . a  1 1 18o.0000 16532 BDWIE-Sl 22.0  0 

. .  . . .  .. _ .  I ao .. 
.. 

, (  ~ 

.. 
. .  . .  . .  

-180.00 

0.0 1 1 180.0000 
Time( see ) 

- 0 . 5  

-180.0000 ang 14931 PAL4X'Wl '?.! 0 ..n 1 
-180.0000 ang 14932 PAUXRD2 

.1$0.00 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 1 1 : 4 9 : 3 4  2012 



Voltage P l o t  

. .  

0 0 0 1 1 1 ijoc 

: I 1 : -  

0.CCCC "bus 16100 CORONADO 3 4 3  0 

I ' t , .  1 .  ~. 
. .  -.,. . -,. . i._: I ,  

I 
1 

T i m e (  sec 1 
j163 a m  315.0 

V A I L  3 4 5  0 0 c 0 1 1 1 *20c 0 0600 ibL,s lhlCi 
- 1 -  - 
0 . 0  1 

J.15 

b 
10 0 - 5  

T i m e (  sec ) 
.DO00 vbua 16218 5DU 138.0 

0 L C ( I C  \I2115 lbili 5 T W I L  l ? b  (. c r 'I 1 1 1 1500 

, .  , .  

. .  
> .4 

* : 
. .  . .  

. .  
* ,  

. .  
. .  
. .  

- .  . .  .. . 
1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
t r - 1 7 l s p - p s t - p v - t r n - O E - S P C O . c h f  

Thu Apr 26 11:49:39 2012 



Frequency P l o t  

T i m e !  sec I 

C.0 1 1 6C, 6 6 5 0  
I 

1 I " 

- 0 . 5  1 
T i m e !  sec 1 

C L c 1 I 6C 6005 5 9  / D C C  :bus  16105 VAIL 3 4 5  0 

. .  . I  I 1  
I I !  " _. 

T i m e (  sec I 
1 60.6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 

. . .  SEPTEMBER 15, 2010 , . :. : .  .' , . . I  . .  . . . . . _ .  - . .. . .  

Page 2 

Thu Apr 26 1 1 : 4 9 : 3 9  2012 



Generator Angle Plot 

Bowie Units 
180.00 

. : 
- .  .. , . .  -180.00 

0' , ' 
. .  

-180.0000 ang 16530 BOWIE-Gl 18.0 0 1 1 180.0000 
-180.0600 ang 16531 BOWIE GZ 22.0 0 0 1 1 180.0000 
-180.0000 ang 16532 EQWIErSl 22.0 0 0 1 1 180 0000  

180.00 

-180.00 

Palo Verde Units 

0 
T i m (  6eC ) 

0 -180.0000 anq 14931 PAKJVRDl 24.0 Q o a 1 1 180 noon 
14931 - m a  2 4 . 0  o I 

San Juan Units 
180 00 

180 00 

Time( sec 1 ., -180 0000 ang 10318 SJUAN-Gl 22 0 0 0 0 1 1 180 0000 
-180 0000 ang 10319 SJUAN-G2 24  0 0 0 0 1 1 180 0 0 0 0  

10320 SJUAN-G3 2 2  0 0 0 0 1 1 180 0000 
10321 SJZVVU_G4 22  0 0 0 0 1 1 180 0000 

-180 0000 ang 
A -180 0000 an9 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-pv-tm~O8-SP-3-SPCO.chf 

Thu Apr 26 11:49:39 2012 



. ' .  ~ 

. . . .  I . .  . .  
. . . .  . . . - .  . . .. - ,  a ' '  . . .  . 

. a  . .I . . .  . "..,, .:. I . .  . .  . . . .  . .  . . .. . . .  

1.25 

0.oc 

Voltage Plot 
. .  . *  . , 

. .  .. - *  
. I  . _ .  . 

I I I I i i 

M 
Y 

I I I i i i i i 

1 '  . 10.0 
T i m e (  B e c  ) 

-0.5 

0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 

0 . 0 0 0 0  vbus 16000 TORTOLIT 500.0 0 
0 . 0 0 0 0  vbus 17005 BICKNELL 345.0 0 
0 . 0 0 0 0  vbus 16100 CORONADO 345.0 0 
0 . 0 0 0 0  "bus 16101 GREENLEE 345.0 0 
0 . 0 0 0 0  "bus 16109 WINCHSTR 345.0 0 

1 25 

0 00 

0 0 1 1 1 2500 
SOUTH 345 0 0 0 0 1 1 1 2500 0 0000 vbus 16103 

0 0 1 1 1 2500 0 0000 vbus 16104 SPRINGR 345 0 0 
0 0000 "bus 16105 VAIL 345 0 0 

VAILZ 345 0 0 0 0 1 1 1 2500 
0 0 1 1 1 2500 I 0 0000 vbus 16106 

~ 0 0000 "bus 16114 PINALWES 345 0 0 

T i m e (  6ec ) 
-0.5 

0 0  1 1.1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 

T i m e (  sec ) 
-0.5 

0.0000 vbuE mow 138.0 o 
0 0000 vbus 16213 S TRAIL 138 0 0 
0 0000 vbus 16224 PANTANO 138 0 0 

~ 0 0000 "bus 16219 TWNTYSEC 138 0 0 
0 0000 vbus 16230 PT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

I tr-17lsp-pst-pv-tm-09-SP-3-SPLU.chf 
Thu Apr 26 11:49:44 2012 

# 



Frequency Plot 

6C 6 0  

59 4 0  

0 

59 4000 €bus 
59 4000 fbus 
59.4000 f b w  
59.4000 fbus 
59.4000 fbus 

16000 
17005 
16100 
16101 
16109 

TORTOLIT 500 0 
BICKNELL 345 0 
CORONADO 345.0 
GREENLEE 345.0 
WINCHSTR 345 0 

60 63 

59 4 0  
- 0 . 5  

Time 
59 4000 fbus 16103 SOUTH 345 0 0 
59 4000 fbus 16104 SPBINQR 345 0 0 
59 4000 fbus 16105 VAIL 345 0 0 

0 . 0  1 1 6 0  6 0 0 0  
0 . 0  1 1 6 0 . 6 0 0 0  
0.0 1 1 60.6000 
0 . 0  1 1 60.6000 
0 . 0  1 1 60.6000 

1 10.0 

59 4000 fbus 16106 VAIL2 345.0 0 
59 4000 fbus 16114 PIWMJ3S 345.0 0 

6P.60 

40 
0 

Time1 sec ) 
0 0 1 1 60 6000 

59 4000 fbus 16213 S TRAIL 138 0 0 0 0 1 1 60 6000 
59 4000 fbus 16224 PANTANO 138 0 0 0 0 1 1 60 6000 

0 0 1 1 60 6000 
59 4000 fbus 16230 FT HUACH 138 0 0 0 0 1 1 60 6000 

I 59.4000 fbL. lc..- .____. - 3 8  0 0 

A 59 4000 fbus 16219 TWNTYSEC 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-171sp-pst-pv-trn-09-SP-3-SPLU.chf 

Thu Apr 26 11:49:44 2012 



Generator Angle Plot 

Bowie Units 

0 
Time(  aec ) __  -3 r-1 0.0 1 1 180. .... 18.0 0 

0.0 1 1 180.0000 0 -180.0000 ang 16532 BOWIBIS1 2 1 . 0  0 
BOWIL __ 2 1 . 0  0 0.a I 1 i~o.oooo : :  x -- 

Palo Verde Unite 

. .  

9.00 -.- 
T i m (  SCC ) 

-180.0000 aag 14931 P W V R D l  24.0 0 0.0 1 1 -..".oooo 
-1QO.0000 Urg 14932 PAIAVWS 2a.U 0 0.0 1 1 18O.OQOO 

San Juan Units 
180.00 

-1m.00 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 1 1 : 4 9 : 4 4  2012 



. I  
. e .  

.. . . .  Voltage Plot _. . , .  I _ *  , 

1.15 

*.OQ 

. . . .  . . . .  . . . . .  . . . .  . . . . . .  . . . . . . . . . .  . .  

1o:o 
Time( 8ec I 

SO08 W R m L I T  0 

00 vbus 16100 FOROlyAw 0 
00 vbus 16101 GREENLEE R 0 0 1 1 1.2500 

0 15005 PI- 

0 . 9  1 1 a.2560 

. .  . .  
. . .  . . .  

I . .  : 
. . . .  . . .  

1.25 

0 . 0 0  

Time( sec ) 
0 . a  I 1 1.1~00 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2560 

B 0.0000 VbW 16183 SQm 315.6 0 
x 0.0000 *US 16184 BPRIIICR 345.0 0 
LI 0 . 0 0 0 0  vbu8 16105 VAIL 345 0 0 

0.0000 vbw 16106 VAIL2 345.0 0 
.a 0.0000 VbUS 16114 PINALWES 345.0 0 

1o:o 

1.15 

6.04 

d 

Time( sec ) 
TUCSON 13 0 . 0  1 1 'p vbue 16 

v.w..4 vbus 16 S TRAIL 13'd U 0 0 0 1 1 1 1500 
0.OoQo vbus 16224 PANTANO 138.0 o 0 . 0  1 1 11500 
0.0000 Vbus 16219 1WNTYSEC 138 0 0 0.0 1 1 1.1500 

0 . 0  1 1 1.1500 0.0000 Vbus 16230 PT H U A M  138 0 0 

. . .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 tr-17lsp-pst-pv-tm-lO-SP-3-SPVL.chf 

Thu Apr 26 11:49:51 2012 



Frequency P l o t  

4 -  - 1  , 
I 

I 
3.5 1 

T i m e (  sec J 
. . . .  

5 9  0 .C 1 1 60 6 C O C  
1 1 '  

-0.5 
T i m e (  sec 1 

0 5  10 0 

60 cono 
T i m e (  sec J 

*nlPn"* 1 1 P  

c c 1 I h r  b O L ( '  
1 1  
1 1  

C C 1 1 F C  b l C 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paue 2 

Thu Apr 26 11:49:51 2012 



180.00  

-1SO .OQ 

x 
0 

Generator Angle Plot 

Bowie Units 

0 
Time( see ) 

-18P.0000 m g  16530 EQWIB-W 1 8 . 0  0 0 . 0  1 L iep.oooo 
-180.0000 apg 16531 BoWIE C2 22.0 0 b . o  1 1 i88.0ooo 
-180.0000 ang 16532 BOWISIS1 Z 1 . P  0 0.0 1 1 18Q.0000 

.oo  

OD 

Palo Verde Units 
180 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

-180.  

Time( see ) 
(I -1B0.0000 ang 14931 PAUlVRVl 24.0 0 
x m m x n a  24.0 o 

0 . 0  1 1 ISQ aooa 
b . 0  1 

San Juan Units 

-0 5 

Page 3 
tr-17lsp-pst-pv-trn-lO-SP-3-SPVL.chf 

e 
Thu A p r  26 11:49:51 2012  



...':, :Voltage Plot . . .  

I I 

, 

0 0 1 1 1 2 5 3 0  
I 1 ! .- 

. . '  

N U 
- 0 . 5  

T i m e (  sec ) 

i C 1 1 1 ;iiC 
1 1 1 - - .  
I I  1 -  

. o  
T i m e (  sec 1 

0 0  1 1  1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

Thu Apr 26 11:49:57 2012 



Frequency P l o t  

60.60 

59.40 

T i m e (  sec ) 
59.4000 fbus 16000 TORTOLIT 500.0 o 0 . 0  1 1 6 0 . 6 0 0 0  
59.4000 fbus 17005 BICKNELL 345.0 0 0 0 1 1 60 6000 

0.0 1 1 60.6000 59.4000 fbus 16100 CORONADO 3 4 5 . 0  0 
59.4000 fbus 16101 GREENLEE 345.0 0 0.0 1 1 60.6000 

0.0 1 1 60.6000 e 59.4000 fbus 16109 WINCHSTR 345.0 0 

60 60 

59 40 
0 

Time( sec ) 
59 4000 fbus 16103 SOUTH 345 0 0 0 0 1 1 60 6000 

0 0 1 1 60 6000 
VAIL 345 0 0 0 0 1 1 60 6000 

59.4000 €bus 16114 PINALWES 345 0 0 0 0 1 1 60 60b0 

59 4 0 0 0  fbus 16104 SPRINGR 345 o o 
59 4000 fbus 16105 

a 59.40PO fbus 16106 VAIL2 345 0 0 o o i 1 6 0  6aoo 

.. 

10.0 -0.5 
T i m e (  sec ) 
0 0 0 1 1 60 6000 5 !  

0.0 1 1 60.6000 51 0 fbus 16213 S.TRAIL 138.0 0 
0.0 1 1 60.6000 Si 0 fbus 16224 PANTANO 138.0 0 

55.1uu0 fbus 16219 Twm'YSEC 138.0 0 0.0 1 1 60.6000 
0.0 1 1 60.6000 o 59.4000 fbus 16230 FT.HUACH 138.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

.. . 

. '  . . .  . .. . . .  

.. . 
8 -  

. .  

. .  
. .  

.. . 

. .  . .  
. .  
' .  

. .  

. .  

Page 2 
t r - 1 7 l s p - p s t - p v - t r n - l l - V L B I . c h f  

Thu Apr 26 11:49:57 2012 



Generator Angle P l o t  

Bowie  Units 

0 
T i m (  Bec ) * -180.0000 a+ 0.0 1 1 180.0000 

- ~ 8 0 . 0 0 0 0  ang 16531 BOWIE-Q2 I 0 0.0 1 1 l8a.oooo 
16532 EOWIE-Sl I 0 0.0 1 1 180.0000 a -180.0000 ang 

Palo Yerde Units 

0.0 1 1 180.0000 
T i m (  scc 1 ,, -180.0000 ang 14931 PALovRDl 'A 0 0 

-180.0000 ang 14932 P A L O W 2  0 0 0 . 0  1 1 180.0000 

San Juan Units 

rsO.oo 
-0 5 10 0 

c 1 I 18 < c  
1 ~UU.UUUU 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 11:49:57 2012 



Voltage Plot 

I 

t 
0 5  

Time1  sec ) 

0 0 c 1 1 1,;ico 0.3000 "bus 161CC CORONADO 34i.C 
1 1 1 -  
I I I .  

1 I 1 ',i.EEt!!,EE I , -  

, -  
L 8 ,  

I 
bl 

- 0  5 

10.0 

n n  
Time( sec ) 

. : c  1 I 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-tm-12-VL-3-VLSO.chf 

Thu Apr 26 11:50:05 2012 



Frequency P l o t  

5 9  40CC i b u s  1 6 1 0 0  CCXONADO 3 4 5  C 0 
1 ,  I I :. E E I : .  , E 

~ . .  
. ~ i , .  ~- 

& .  

0 C 1 1 6 0  6 C C C  
1 1  

6 0 .  EO 

, 

Time( sec 1 
-0 5 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

0 

I O  

Paqe 2 

tr-17lsp-pst-pv-trn-12-VL-3-VLSO.chf 

Thu Apr 26 11:50:05 2012 



Generator A n g l e  P l o t  

Bowie Units 

0 

16530 BOWIE-Gl 18.0 0 0.0 1 1 180.0000 
16531 BOWIB 82 22.0 0 0.0 1 1 180.0000 

0.0 1 1 I~Q.OQOO 
x -180.0000 ang 

-180.0000 ang 16% BOWIE:S~ 22 o o 

180.00 

-180.00 

(I 

. . , . .  . 

0 

“932 W V R D 1  24.0  0 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

I 

Page 3 
I 

__ 

Thu Apr 26 11:50:05 2012 



Voltage Plot 

1.25 
I I I I I I I I I 

I I I 
I . -  I. - 
I I 

1 -  
I 

-. 

I 

;r 
0.00 10.0 

T i m e (  sec ) 
-0 .5  

.~ 
0.0000 =?bus 16000 TORTOLIT 500.0 0 
0 0000 vbus 17005 BICKNELL 345 0 0 
0 0000 vbus 16100 CORONAW 345 0 0 
0 0000 "bus 16101 GREENLEE 345 0 0 

~ 0 0000 vbus 16109 WINCHSTR 345 0 0 

0.0 1 1 
0.0 1 1 
0.0 1 1 
0.0 1 1 
0.0 1 1 

1.2500 
1 2500 
1.2500 
1.2500 
1.2500 

1.25 I I I I I I I I I 

-.--- 

Y 0.00 10.0 
-0.5 

1 5  

.o  

0 0  1 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 

Time( sec ) 
- 0 . 5  

TUCSON 138.0 o 1 
0 0 0 0 0  "bus 16218 
0 0000 "bus 16213 S TRAIL 138 0 0 
0 0000 vbus 16224 PANTANO 138 0 0 
0 0000 vbus 16219 TWNTYSEC 138 0 0 

~ 0 0000 vbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 1 5 ,  2010  

Paae 1 

Thu Apr 26 11 :50 :13  2012  



Frequency Plot 

- 0  5 
T i m e 1  sec 10 0 

i o .  53.4000 fbua 16a18 lWCSON 138.0 
c1q 4000 .=IXE l f i - 1 3  L 1 3 6  fl 1 

c 3  1 c 1 <3r 1 1 1 6 1  1 1 6 P  F I ' L  C 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 
SEPTEMBER 15, 2010 

LA1-SA APPROVED SCENARIO BASE CASE 

Page 2 tr-17lsp-pst-pv-trn-13-VL-3-VLTl.chf 

1 I lThu Apr 26 11:50:13 2012 



G e n e r a t o r  Angle Plot 

Bowie Units 

Time( B8c ) 
d -160.0000 ang 16.530 BOIIIE-Bl 18.0 0 0.0 1 1 180.0000 

16531 BOWIE-Q2 0.4 1 1 180.0000 
0.Q 1 1 180.0000 

-180.0000 ang 
-180.0000 ang 16532 BOWIa-Sl 

Palo Verde Units 
180.00 

0.PO 
10 0 - 0 . 5  

0.6 1 1 ino.0000 
0.0 1 1 18o.oaoo 

Time( 8ec ) 
14931 PRTxlvRDl 24.0 0 0 -180.0000 ang 

-180.0000 ahg 14932 PAtDVRDa 

9an Juan Units 
180.00 

-1ao.m 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pst-pv-tm-13-VL-3-VLTl.chf 

Thu Apr 26 11:50:13 2012 



Voltage P l o t  

c 
" I 

I 
-0 5 1 

T i m e (  sec ) 

c 0 C O O C  vbuc 1 6 1 0 0  CORONPDO 3 4 5 . 0  0.0 I 1 1 2 5 0 C  

1 1 , ~ r ,  
::FF?:.FF . ,  

~ 

~. 
,. - .  . I 1  1 ,  

. .  

T i m e (  sec ) 
sowm 315.0 

C 0 0 1 1 1 2 5 0 0  0 C ( . 0 C  i b u s  1 6 1 3 4  V A I L  i45 0 
... . . , .  I , .  

I .  6000 vbi I ,  T , F  0 . 0  IS00 

.15  

I 
b l  

-0 5 

13  c 1 I 1 1 5 0 n  

5 0 1 1 1 1-76 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-tm-14-VL-3-WNVL.chf 

Thu Apr 26 11:50:21 2012 



Frequency Plot 

I 

- 0  5 
T i m e (  sec ) 

9.4000 fbw 6000 TORTOLIT 5 0 0 . 0  

1 

r o I 1 6 0  6 o o c  
I 1  r 
I !  

" _  
T i m e (  sec 

9.4000 fbus 6103 smJT€l 345.1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

Page 2 
1 

1Thu Apr 26 11:50:21 2012 



Generator Angle Plot 

Bowie Units 

16530 BQWIE-01 18.0 0 0.0 1 1 180.0000 

1 6 ~  eo*m:sl 22 .0  o 0 . 0  1 1 180.0000 
0 0 1 1 180.0000 x -180.0000 ang 16531 BOWIB 02 22 .0  0 

0 -180.0000 ang 

Palo Verde Units 
180.00 

. S I  

-180.00 

Time( aec ) 
0 

0 . 0  1 1 180.0000 0 -180.0000 ang 14931 PALOVRDl 24 .0  0 
1 

San Juan  Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10 0 

Page 3 

I Thu A p r  2 6  11:50:21 2012  



Voltage P l o t  

I I 

-0 

I u 
I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-trn-15-WN-3-WNVL.chf 

Thu Apr 26 11:50:29 2012 



Frequency Plot 

I) 

w' - 0 . 5  

T i m e  
0 59.400Q fb- 16000 TQRTOCIT 500.0 0 

5 9  4000 fbus 17005 BICKNELL 0 
59 4000 fbus 16100 CORONADO 345 0 0 

A 59 4000 fbus 16101 GREENLEE 345 0 0 ,, 59 4000 fbus 16109 WTNCHSTR 345 0 0 

sec ) 
0.0 1 1 
0.0 1 1 
0.0 1 1 60.t 
0 . 0  I 1 6 0 . 6 ~ ~ ~  
0.0 1 1 60.6000 

60 

59.40  

T i m e (  sec ) 
0 59.400 1s 16103 0 0.0 1 1 , 

0 0.0 1 1 60 6000 
VAIL 345.0 0 0.0 1 1 60.6000 

5f ~ ~0 fbus 16104 SPRINGR 3 

59.4000 fbus 16106 VATT.? 3 d 9  0 
59.4000 fbus 16105 

+ 59.4000 fbus 16114 
. .. -_ . - . - 0 

PINALWES 345.0 0 
0 . 0  1 I 60.6000 
o o 1 i 6 0 . ~ 0 6 ~  

60 

5 9  40 

1 0 . 0  
- 0 . 5  

T i m e (  sec 1 
0 0 1 . 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

,, 59.4Q00 fbus 16218 TUCSON 138.0 0 
59 4000 fbus 16213 S.TRAIL 138 0 0 
5 9  4 0 0 0  fbus 16224 PANTANO 138 o 0 

I 59 4000 fbus 16219 TWmYSEC 138 0 0 
59 4000 fbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pst-pv-trn~l5-W~-3-WL.chf 

Thu Apr 26 11:50:29 2012 



Generator Angle P l o t  

180. 00 

00 

Bowie Units 

I. . - 1  I I .  . I I I I 
-0 5 10.0 

Time( sec ) 
., -18Q.0000 ang 16530 BOWIE-Bl 18.0 0 0.0 1 1 180.0000 

-180.0000 ang 16532 BOWIE-S1 22.0 0 0 . a  1 1 i80.00oo 
-180.0C100 ang 16531 BOWIE-G2 22.0 0 0.0 1 1 l8O.OOOR 

Palo Yerdc Units 
l80,OO 

- 0 . 5  

0.0 1 1 180.0000 
Ti=( sec ) 

-180.0000 m g  149>1 PALKFJRDl 2 4 . 0  0 
~ l ~ o . o o o o  ang I 1 1 18O.OQOO 

San Juan Units 
I I 

I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-pv-trn~15-WN-3-WNVL.chf 

Thu Apr 2 6  11:50:29 2012 



Voltage Plot 

D 

I) 

0 C G 0 0  viius 1 6 1 0 0  CORONADO 3 4 5  0 0 C 0 1 1 1 2 5 0 0  
! t  i i  

, I : i  . .. , . - . 
1 8  

1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 1 tr-17lsp-pst-pv-trn~l6-pst-GL-3Fault-GLSPWL-out.chf 

Fri Apr 27 23:30:19 2012 



Frequency P l o t  

0 

5 9  4 C O O  ibus 1 6 1 0 0  CCRONADC 3 1 5  C C 
I ,  I 1 :: E F l l L E F  ,:.,,..-. - . .I , I =  

! . .  I -  ' 

C 0 1 I 6 0  6COC 
1 1  

, .  

-0 i 10 0 

0 0 1 1 6 0  6 0 0 0  
1 1  
1 1  

I 
10 0 

9.40 1 
0 5  

T i m e 1  sec I 

136 I 

i l 8 r  C 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-pv-trn~l6-pst-GL-3Fault-GLSPWL-out.chf 

Fri Apr 27 23:30:19 2012 



Generator Angle Plot 

Bowie Units 
180 00 

-180.00 
n 

T i m , (  eec ) 
16530 BQWIE-Gl 1B.Q 0 0 0 1 1 180.0000 0 -180.0000 ang 

0.0 1 1 180.0000 
-180.0000 ang 16532 BLWIE~Sl 22.0 0 o o i 1 i8o.oaoo 
-180.0660 ang 16531 BOWIE 02 22.0 0 

Palo Verde Units 

0 0 1 1 180.0000 
0.0 1 189.00 

San Juan Units 
180.00 

-180.00 
0 

Time(  8ec ) 
0 -180.0000 ang 10318 €Jl?dN-Gl 22.0 0 0.0 1 1 180.0000 

0,o 1 1 18 10 x -180.0000 Eng 10319 SJUAN G2 24.0 0 

-180 0000 ang 10321 S m = O S  22.0 , ,O 
0.0 1 1 18 ID -180 0000  ang i03.m sm.wi:m 2 a . o  o 

.. . . .  . .  # 

, . .  : . .  . . .  , .  . .  * , .. . . .  
. .  , . . . . , . . . 8 . '  ' 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-171sp-pst-pv-trn~16-pst-GL-3Fau1t-GLSPWL-out.chf 

Fri Apr 27 23:30:19 2012 



Voltage Plot 

1 

1 
1 0  0 

T i m e (  sec ) 
-0 5 

161CO 
: . I  

CCZONADU 3 4 5  0 
EFlII € E  
' ,  .: 

0 c 1 1 1 2 5 0 0  
1 I I -  

0.5 
' 1  

I 

1 1  I 
1 1  

t ,  I I  VAl 
t l  114 PtBALWES 345.0  I .  ' 

I /I 1 

i '  
i 

1 0 . 0  -0.5 
T i m e (  sec ) 

0 
C , c 1 1 1  1 

i I  I 
1 1  I 

0 0  1 1  1 

162i8 
16-1; 

7 
, F  c c 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2 0 1 6  LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2 0 1 0  

Page 1 

Thu Apr 2 6  11:50:48 2 0 1 2  



. .  
. .  . .  

. .  .. . 

.. . 

. .  . . .  

,. . . .  
. .  .. . 
. .  

, .  . 
. .  . .  

.. . 

. .  . .  

B 

Frequency Plot ' * - . .  . - .  ... . , .  . .  .. . . .  . . ' .  . 
..) ' : 

. . . .  
.. . . .  , . .  

. .  . .. . 
. ' - 1  . ,  . , . , .  , .  

., . .  

I I 

I I 

1 

I I 
I , -  I 

0.0 i 1 5 0  6000 

60;  6060 
. .  

7- 1 

I 

1 1 
3 5  10 0 

T i m e 1  sec ) 
,4000 fbul LO3 smm 345.0 60.6000 

c 3  i c r c  t u 5  15105 VAIL 3 3 '  C C 0 1 i 60 6 C C G  

59.aQOO fbur 16114 PIWALnES 345.0 60.60110 

I 

59. 
- 0  5 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

- 

. .  

* _  

. .  - .  

, .  

. . .  

, . .  

. .  
' .  

. .  
, .  

. .  

Page 2 
~ 

Thu Apr 26 11:50:48 2012 



Generator Angle Plot 

... 
'.LiT&oo 

./ . 

. .  .. 
8 .. . . .. 

. .  
A .  lJ 
. I  
. n  

._.  . .. . . .. 
180 ,W 

-186.PO 

. . . .  - - 
. . .  . 

T i m (  e C  ) 
16530 BOWIE-Gl 18.0 0 0 . 0  1 1 1 8 0  0000 

0 . 0  1 1 189.0000 
0 . 0  1 1 18Q.DOOO 

-180.0000 ang 
16531 BOWIE-Ga 22.0 B -18O.ODOO %ng 

-1eo.oooo ang 16532 BOWIE-Sl 22.0 0 

180.00 
San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 10 0 

Page 3 

Thu Apr 26 11:50:48 2012 



. . .  .a . . .  . .  ,_ .. . ... . . -  , . . . . . , . . . , .  . .  . . ._  . .  
. . . .  . .  . .  . , .  . .  

D 

Voltage P l o t  

1.25  

0.00 
n 

1,2S 

0 . 0 0  

. . . -1." 
Time(  sec ) 

a 16183 SmTa 34 0.0 1 I 1. 
x 16104 SPkZwGR 34m.u 0 b.3 1 1 1. 

s . O O Q O  vbus 16106 VAIL2 346.0 0 0.0 1 1 1. 
.OOOO vbus 16105 YAIL 3 4 5 . 0  0 0 . 0  1 1 1, . .. 

1 1 3.25bO e 0.6000 Vbus 16114 PINALWES 3 4 5 . 0  4 

Time(  sec ) 
TUCSGN 138.0  0 0 . 0  1 1 1.1500 

0 .0000 Vbus 16213 S.TRAIL 1 3 8 . 0  0 0 . 0  1 1 1.1500 
a 0.0ooo vbus 16224 PAWTANO 138.0 o 0 . 0  1 1 1.1500 
A 0.0000 vbus 16219 TWYTYSBC 1 3 8 . 0  0 0 .0  1 1 1.1500 
o 0 . 0 0 0 0  Vbus 16230 FT.HUACH 138.0 0 0 . 0  1 1 1.1600 

0 . 0 0 0 0  vbus 16218 
I". u 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-trn~lB-SO-3Fault-SOT2T3-out.chf 

Thu Apr 26 11:50:57 2012 



Frequency Plot 

I 

11 -0 5 . .  
., . Time( sec 1 

4000 fbul 

6 0 . 6 0  

59 

T i m e (  sec I 
1.3 

0 c r  1 i 
I 1  
I .  

r c 1 1  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

Thu Apr 26 11:50:57 2012 



180.00 

-180 .oo 

Bowie Unite 

Generator Angle Plot 

0 
Time( 8ec 1 

-180.0000 ang 16530 BOWIB-GI 18.Q 0 0.0 1 1 180.9000 

-180.0000 ang 16532 8ortIEISl 22.0 0 0.0 1 1 180.0000 
0.0 1 1 18e.0000 x -180.0000 ang 16531 BOWIB 02 22.0 0 

Palo Vcrde Units 
180 00 

-180 00 J i 1 1 I 1 .  -1 10 0 -0 5 
Time( sec 1 

-180.0000 ang 14931 PALOVRD~ a4 o o 0 0 1 1 180 0000 
x -  P W V R O ?  24 ( 0 0 0  

. .  . , 
- .  . .  ' , . ,  

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 11:50:57 2012 



Voltage Plot 

I I 

O S  1 
T i m e (  sec 1 

1 

c 0 1 1 1 2 5 0 0  
I - I 1 I c , ,  . . ~. 

I 1 

." c 1 
_ I _  

Time( sec 1 

SER 
1 6 1 0 3  0 
A"-"" 
16114 0 

t- 

0.5 

0 . 0  1 
T i m e (  sec mir~ma I ~ R  o 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

tr-17lsp-pst-pv-trn-19-pst-SPVL-WLWN-out.chf 
Page 1 

Thu Apr 26 11:51:07 2012 



Frequency Plot 
. . .  . . . . . . .  . . . . . .  . . . . .  . . . . . .  . . . . . .  . . .  . . . . .  . .  . . .  . . . . . .  . . . . . .  . . . . . .  . . .  . . . . . .  . . . . . . . . . . . . .  

" I .  * . . .  . . . . . . .  
. .  .. _ _ .  ; 

. I  , .  . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . .  . . _  .I 1 . - _  
. .  

I .  . 
. . . . . .  

. .  

: . .  
I I 

I I -. . 
I 
I I 

. .  I . .  

e 
- 

L_ t----* " .-C------Q . - - q - - - - . - ;  . .  
~ 

I 

I 
I 

- 1  , 
5 9  .QO 

- 0  5 1c 
Time( sec ) 

9.coov fbus 6000  MRTOLIT 500.E 0 . 0  60 .8000 

1 6 1 C O  C 0 3 0 N A D O  3 L 3  r 0 0 I I 1 6 1  hLCu 
1 1  

6 0 . 6 0 -  

I 
\ 1 

, - 

I I 
I I 

- LL-S--c-+--* ' - ---9cP--. - 
, I 
1 

, 
I 

1 

59.rO- 
10 0 - 0  5 

Time( sec ) 
3.4000 fbus 16103 SOUTH 345.0 0.a 

V A I L  341 0 C . C 0 1 1 6[, 60ir 59 l C C G  i b u a  16105 -"-"" - t  I 1  
16114 'I . F I 1  

. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 1 5 ,  2010 

tr-17lsp-pst-pv-trn-19-pst-SPVL-WLWN-out.chf 
Page 2 

Thu Apr 26 11:51:07 2012 



Generator Angle Plot 

180.00 

-180.00 

Bowie Units 

0 -.- 
T i m (  eec ) 

16530 BOWIE-@l 18.0 0 0.o 1 1 i8o.oooo 
16531 BOWIE-Ga 22.0 0 0 . 0  1 1 180.0000 

-180.0000 ang 

-180.0000 ang 
-180.0000 ang 

16532 BOWIE-S1 2 2 . 0  0 0 . Q  1 1 180.0000 

.. . 
qOIDQ 

- . .  . ' ... . . .. . . .. . .  . .  . . .  
. .  . .  

* .  

. .  
. .  
. .  .. 

-180.00 
0 

San Juan Units 
180 00 

. o  
180 00 

- 0 . 5  

0 0 1 1 180 0000 

0 0 1 1 180 0000 

T i m e (  sec 1 
~ -180 0000 ang 10318 SJUAN-G1 22 0 0 

-180 0000 ang 10320 SJUAN-G3 22 0 0 
0 

10319 SJUAt-GZ 24 0 0 0 0 1 1 180 0000 

10321 SJUAN_G4 22 0 0 0 1 1 180 0000 

-180 0000 ang 

~ -180 0000 ang 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-pv-trn-19-pst-SPVL-WLWN-out.ch€ 

Thu Apr 26 11:51:07 2012 



Voltage P l o t  

I 

L ! 
-0 5 1 

T i m e (  sec 1 
NRTQLLT 500.0 

L OCGC "bus  16160 CVRONADO 345 0 c C 0 1 1  2200 
LEI11 i E I . .  r ,  1 1 1  

I 

10 0 -0 5 
T i m e (  sec ) sa 

10.0 -0.5 
T i m e (  sec ) 

.OOOO vbui 1 6 i i e  

3 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-trn-2O-SPVL-SPGL-out.chf 

Thu Apr 26 11:51:16 2012 



Frequency P l o t  
. . .  . . . . . .  . . . .  , -. . * , - . .  1 . . . .  . .  . . . . . .  . . .  . . . . . . .  . . .  .. . , I . .  

, I . . , .  

. . . .  .. . . )  .'..* . .  
. . . . . .  . . . . .  . . . . .  . . . . . .  ,: ' . .  . . .  . . . . . . .  

I t - ,  .:. , . .  . .  . ,  
.. . .  

I , I 

I 

I 
1 

- 0  5 10 0 
Time( sec 

59 4C00 fbus 16100 COXONADO 3 4 5  I: n 
i L ! ,  , ' 

.. 

1 

0 0 1 I 10 6 C O C  

1 

10.0 
- .. 

T i m e (  sec 1 
- 0 . 5  

! . -.m I 

C 0  1 1 h L 6 D V r  
SPIU 

. V A I L  3 4 &  0 C ... 
- 4  

19 4 0 C O  fbue 1 6 1 0 5  

. , , ,  1 1  

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-pv-trn-2O-SPVL-SPGL-out.chf 

Thu Apr 26 11:51:16 2012 



~~ ~ 

Generator Angle Plot 

Bowie Units 
00 

00 
0 

0 -180.0000 "9 16530 BOWIB-G1 18.Q 0 
x -180.0000 ap9 16531 BOIIIB-G2 22.0 0 
0 -180.0000 ang 16532 WWIE-Sl 22.0 0 

l W . 0 0  

I t I I I ,  ; I . .  . I - .  1 2. q -180.00 
-0 5 10 I 0 

Tima( scc ) 

932 paavma a4 o o 1 180 0 
0 -180.0000 ang 14931 PALOVRD~ 14.0 o 0.0 1 1 180 0000 

-580. 

San Juan Units 

c I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-pv-trn-2O-SPVL-SPGL-out.chf 

& 

10 . a  

Page 3 
I 

Thu A p r  26 11:51:16 2012 



Voltage P l o t  

. .  

. .  . .  

- 0  5 
T i m e (  sec 1 

0.6000 tmuS SOOTH 345.0 

1 0 . 0  

0 C L O 0  "bus 161C5 VAIL ;'A5 c 1 c, 0 1 1 1 Z'C0 
! I I - '  
1 1 1 '  

... . . .. , , z  - 
L 2  1 1  
5 ,  1 I .  

, 
1 

I l 

. .  
. .  T i m e (  sec 1 

0 0  1 I 1 1  
! I !  
! I  1 

c L C  1 1  1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-tm~2l-SPVL-VLTl-out.chf 

Thu Apr 26 11:51:26 2012 



Frequency Plot 

0 
60 60 

59 40 
0 

Time( 8ec ) 
0 0 1 1 60 6000 59 4 0 0 0  fbus 16000 TORTOLIT 500 0 0 
0 0 1 1 60 6000 59 4000 fbus 17005 BICKNELL 345 0 0 

59 4000 fbus 16100 CORONADO 345 0 0 0 0 1 1 60 6000 
0 0 1 1 60 6000 a 5 9  4000 fbus 16101 GREENLEE 345 0 0 
0 0 1 1 60 6000 59 4000 fbus 16109 WINCHSTR 345  0 0 

60 60 

59 40 

Time( sec ) ., 5 9  4000 fbus 16103 SOUTH 345 0 0 0 0 1 1 60 6000 
0 0 1 1 60 6000 59 4000 fbus 16104 SPRINGR 345 0 0 

VAIL 345 0 0 0 0 1 1 60.6000 59.4000 fbus 16105 
59.4000 fbus 16106 

0.Q 1 I 6Q.60b0 59 4000 fbus 16114 PINALWES 345 0 0 
VAIL2 345 0 0 0.0 I I 60.6000 

6 0 . 6 0  

SQ 40 
10' 0 

- 0 .  

Time( sec ) 
0 0  1 1 6 0 6  
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

1.6218 ;ON 1 3 8 . 0  0 
59 4 0 0 0  fbus 16213 s TRAIL 138 0 0 
59 4000 fbus 16224 PANTAM) 138 0 0 

a 59 4000 fbus 16219 TWNTYSEC 138 0 0 
59 4000 fbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pst-pv-trn~2l-SPVL-VLTl-out.chf 

Thu Apr 26 11:51:26 2012 



. I  

." 
. ._ Time(  sec 1 

0 -180.0000 an9 16530 BOWIE-Gl 18.0 0 0.0 1 1 180.0000 
16531 BOWIE-G2 22.0 0 0.0 1 1 180.0000 - X ~ O . O O O O  ang 

-180.0000 %ng 16532 BOWL-Sl 22.0 0 0 . a  1 1 180.00oo 

. .  . ,. . . .  

. . . .  . .  
. .  . ... - 

. . -  - . .. . .. . . . . . ,  - . . . .  . . . . .  
-.. . . Palo Verde Unite 

0.0 1 1 180.0000 
Time( eec ) 

-180.0000 Mg 1.--- 9AulvRDl 24.0 0 
-1110.0000 dng 14932 W W Z  29.0 0 

San Juan Units 
ISQ.BB 

I 

10 0 
-JO.OO 

- 0  5 

n r  18Li.OOOC 
.oooo 

r r I 1 in(.oooo 
""A, 

Time( sec 

I 
i b c  c [ c r  a r g  iN- , i  I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-pv-trn-2l-SPVL-VLTl-out.chf 
Page 3 

Thu A p r  26 11:51:26 2012  



. .  I . .  
Y .  - , " 

. .  
. . - .  . .  .. . , . .  . . I  

.. . 
I .  

. .  .. ,. . 
' ). 

_ I  . 

. .  . * '  . .  

.. . 

Voltage P l o t  

T i m e (  sec 1 
DO0 TORTOLIT 5 
005 BIcKNE%L P 

0 . 0 0 0 0  vbu 
0 . 0 0 6 0  vbu 
0.0000 "bus 16100 CORONADO 3 4 j . o  C 0 0 1 1 1 2500 

1 -  

1 8  , t t ' l l . E t  
, : I  . ; . - ! j , , [ -T> , - -  

tl 
I 

10 0 - 0  5 
Time( sec ) , 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

- .  . 
1 

1 lil5OD 
!I c 1 1 1 l500 

0 

Page 1 
tr-17lsp-pst-pv-trn-22-SPVL-WLWN-pst-out.chf 

Thu Apr 26 11:51:34 2012 . , .  



Frequency P l o t  

1 3 

- 19 4000 fbus  1610C CCRONADO 3 4 5  0 0 
/ I  1 .I I :: E E l i l  ii ’ -. 

1 , , ,, ,: I-_-: . - 4 8  :mi  

I -  I i I I 
T i m e i  sec I 

SPRIWQR 
5 9  4C011 f b u s  161Cc VAIL 3 4 5  0 c 
*...rri Aii, 1rr.r VAIL2 -.-.” 
9.4000 fbua 16114 PINALWKS 349.0 

60.60..  
I I 

I 

~ 

I I 

I 

10 0 
59.10 

-0 5 

60.6000 
T i m e 1  sec 1 

P a n n  fbua mCSm 138.0 
0 c r  I 1 

F l ? 6  0 0 o r  1 1 

138 c 
I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-pv-trn-22-SPVL-WLWN-pst-out.chf 

Thu Apr 26 11:51:34 2012 



Generator Angle Plot 

Bowie Units 
180 00 

-180.00 
0 

., -1BD.0000 ang 16530 BQWIB 01 18.0 0 0 . 0  1 1 180.D000 
-180.0000 ang 16531 BowIE-GZ 22.0 0 0.0 1 1 180.0000 
-180.0000 ang 16532 BOWIEzSl 2 2 . 0  0 0.0 1 1 180 0000 

, 

-180.00 
0 

T i m (  sec 1 
0 -180.0000 %ag 14931 PALOW1 2 4 . 0  0 0 . 0  1 1 180.0000 

-18o.aaoo M g  l8Q.OOQO 

i 1 0 . 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-pv-trn-22-SPVL-WLWN-pst-out.chf 

Thu Apr 26 11:51:34 2012 



. I  . 

. .  . . _  . 
... . . . . . .  . 

, .  . .  . 
:. .. . 

. .  . .  
.* . .  . .  
1- . , . . .  ' .  , : .. . . .. .* , - . .  . .  

. -  
. .  
. .  . .  

I 
10 0 

T l m e !  sec ) 
- 0  5 

o o 1 1 1 i " c 0  
I I 1: 
1 1  I -  

! 
1 -  

a 

- 
-0 

0.PO 1 
- 0  5 

n aaoo "hue TMJsolp 138.0 

1 
F 

Time! sec ) 

c 

c 

o..o 1 
:, c 1 1 1 1 5 c c  

I ! 1 1 ~  
I I I 1  

0 3 1 1 1 l i 0 C  

2 
10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

tr-17lsp-pst-pv-trn-23-VL-3Fault-WNVLVL.chf 

Thu Apr 26 11:51:42 2012 



Frequency P l o t  

I -  I 

I 
-0 5 1 

Time( sec I 
Tea'T0r;LT 400.0 

59 

[, 59.4000 fous i t . 1 ~ ~  CORONADO 3 4 5  o C 
. .! .- 1 1 I ' . -EEl lLEF 

t I ,, "1 ..,..TZ ~. 

0 C 1 1 GI: 6 0 0 0  
. .  

' , ,  

I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 10.0 

Page 2 __ 

Thu Apr 26 11:51:42 2012 



G e n e r a t o r  Angle P l o t  

Bowie Units 
180.00 

-180.00 
.. 

Time( see ) 
-180.0000 ang 16530 BOWIE-01 18.0 0 0.0 1 1 180.0000 
-180.OD00 %ng 16531 BOWIE-GS 22.0 0 0.0  1 1 i8o.oaoo 

a -180.0000 ang 16532 BOWIE-S1 22.0 0 0.Q 1 1 180.0000 

Palo Verde Units 
180.00 

-18Q.00 
0 

0.0 1 1 180.0000 
x -180.0000 a q  PAUlYRDa 24.0 0 0.0 1 1 180.0000 

T i m (  sec ) 
-188.0000 ang PALDVRm 24.0 0 

San Juan Units 

0 5  10 0 

Time( sec i 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paqe 3 

Thu Apr 26 11:51:42 2012 



Voltage P l o t  

~ 

t 
, 

3 5  1 
T i m e (  sec ) 

I I 

1 1 
10.0 

. .  . 
- 0  5 

T i m e (  sec I 
$18 !m 138.0 

L c c 1 1 I 1'63 
.OOUO vbus 

. , .  
, .  . 

c 0 0 I 1 1 1"'i 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

Page 1 

Thu Apr 26 11:51:51 2012 



Frequency P l o t  

r r i I b c  h r o c  
A I bud* 
1 1 6000 

0 . 6 0  
I I 

59.40 
- 0  5 

Time( sec I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10 0 

6n 6aon 

Paae 2 

I .  Thu ADr 26 11:51:51 2012 



Generator Angle P l o t  

180.00 

-1EO.Oa 

Bowie Units 

I -Gl 
T i m (  m e  ) 

16 0 0.0 1 1 1 
-180 16531 22.0 0 b . o  1 1 i8o.oooo 
-180 I Zz 1 6 5 s  -- 22 0 0 o,a 1 1 i8o.pooo 

Palo Verde Units 

0 

180.00 

-180.00 I I I 1 . ., I I I I 
10.0 - 0 . 5  

0 -180. 
x -180.9000 

Time(  sec ) 

14932 MLWRll2 : 0 I 1 180.0090 
331 PAUWRD1 ; 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

A 
10.0 

Thu Apr 2 6  11:51:52 2012 



Voltage Plot 

3 5  1 
T i m e (  sec j 

JRTOLIT 500.0 3.0 1 1.1500 

O.CCO0 vhus 1 6 1 0 0  CORONADO 3 4 5  C C -. - CL',. L C  ,. ; .~ - 
! , I  

I :  

0 5  11 

0.0 L 1 1.1500 
T i m e (  sec I 

103 SOUTH 345.0 

0 1 1 I L C V I  161CC 

16114 E I i.aioe 
1"l"" 

0 . 0 0  
-0 5 

1 nnnn vm 
T i m e (  sec I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-pv-trn~25-BW-3Fault-BOWIE-out.chf 
. .  

I 

1 0 

Page 1 
I 

Thu Apr 26 11:52:00 2012 



Frequency P l o t  

60 60- 

I I I I I I 

1 I I I I I I I I 
59 40 I I I I I I I I I I 

~~ - 0 . 5  
Time( sec ) 

59 4000 fbus 16000 TORTOLIT 500 0 0 0 0 1 1 60 6000  
0 0 1 1 60 6000 59 4000 €bus 17005 BICWELL 345 0 0 

59.4000 fbus 16100 CORONADO 345 0 0 0 0 1 1 60 6000 
0 0 1 1 60 6000 59 4000 €bus 16101 GKEENLEE 345 0 0 
0 0 1 1 60 6000 e 59 4000 fbus 16109 WINCHSTR 345 0 0 

60 60 

59 40 

10.0 -0.5 
Time( sec ) 

SOUTH 345 0 0 0 0 1 1 60 6000 ~ 59 4000 fbus 16103 
59 4000 fbus 16104 SPRINGR 345 0 0 0 0 1 1 60 60PO 

0 0 1 1 60 6000 59 4000 fbus 16105 VAIL 345 0 0 
,, 53.4000 fbw 16106 VAIL2 345 0 0 0.0 1 1 60.6000 

5 9 . 4 9 0 0  fbU8 16114 PINALWES 345 0 0 0 0 1 1 60.6000 

60 

59 40 

10.0 -0. 
Time( 8ec 1 

5 0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

2 18 TW'ZSON 138.0 0 
59 4000 fbus 16213 S TRAIL 138 0 0 
59 4000 fbus 16224 PANTANO 1 3 8  0 0 
59 4000 fbus 16219 TWNTYSEC 138 0 0 

e 59 4000 fbus 16230 FT HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pst-p~-trn-25-BW-3Fault-BOWIE-out.chf 

Thu Apr 26 11:52:00 2012 



Generator Angle Plot 

Bowie Units 
180 aa 

-180.00  
0 

T i m (  sec ) 
-180.ooao ang 16530 BOWIE-El 18.0 0 0.0 1 1 180.0000 

-180.0000 ang 16532 BOWIE-Sl 22.0 0 0 . 0  1 1 i 8 o . o o o o  
-180.0000 %ng 16531 BOWIE-G2 2 2 . 0  0 0.0 1 1 180.OQOO 

180.00  

-1ao.00  

Pala Verde Units 

n 
T i m (  sec ) 

0 -180.0000 an9 14931 PALOM(DI a r . 0  o 
I -1eo.nooo mg 12932 EWQVRDZ 21.0 0 

0 . 0  1 1 180.aooo 
0 . 0  1 1 180.0000 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10.0 

. . I  

:, c 1 1 IY” i‘ic 

Paae 3 

tThu ADr 26 11:52:00 2012 



Voltage Plot 

U I  I I 
0 00 

-0.5 I "  " 
Time(  sec ) 

0 0000 vbus 16000 TORTOLIT 500 0 0 0 0 1 1 1 2500 
0 0000 vbus 17005 BICKNELL 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16100 CORONADO 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16101 QREENLEE 345 0 0 0 0 1 1 1 2500 ., 0 0000 vbus 16109 WINCHSTR 345 0 0 0 0 1 1 1 2500 

I I I I I 1 1 

I I I I 1 t 1'1 1 I 1 1 

I 
0 00 

-0.5 10.0 
T i m e (  8ec ) 

SOUTH 345 0 0 0 0 1 1 1 2500 0 0000 vbus 1 6 1 0 3  
0 0000 vbuS 16104 SPRINGR 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16105 

VAIL2 345 0 0 0 0 1 1 1 2500 A 0 0000 vbus 16106 
o 0 0000 vbus 16114 PINALWES 345 0 0 0 0 1 1 1 2500 

VAIL 345 0 0 0 0 1 1 1 2500 

.15 

I I I I I 1 1 

0 00 
-0.5 10.0 

Tinel sec 
0 0 1 1 1 1500 0.0000 vbu 16218 TUQSON 138.0 0 

0 0000 "bus 16213 S TRAIL 138 0 0 0 0 1 1 1 1500 
0 0000 vbus 16224 PANTANO 138 0 0 0 0 1 1 1 1500 
0 0000 vbus 16219 TWNTYSEC 138 0 0 0 0 1 1 1 1500 
0 0000 vbus 16230 FT H U A M  138 0 0 0 0 1 1 1 1500 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LAl-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-pv-trn-26-VYN-3Fault-VLWNWN-out.chf 

Thu Apr 2 6  11:52:09 2012 



Frequency P l o t  

I I 

1 
- 0  5 1 

T i m e (  sec ) 

59 4G00 f h u s  
$ 1 ' .  .h. 

t 

16100 
1L11 I 
1 - 1  

CCRON€.DC 3 4 7  0 
':: EENi  EE - ' 
I I F , I I , i  ~ 

C 

i I t I 

I 
-0 9 1 

T i m e (  sec 1 
. ". 

SEW 
59 0 c r, 1 1 6 V  6C0C 

U 
~. _ _  

0 
1 I DUY" 
I 6000 

I 

0 . 5  10 0 
T i m e (  sec ; 

e 

0 

1 r 
I 
1 I 
1 F C 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-pv-trn~26-WN-3Fault-VLWNWN-out.chf 

Thu Apr 26 11:52:09 2012 



Generator Angle Plot 

Bowie Units 

I 00 

Time( 8ec ) 
0.0 1 1 180.0000 

0.0 1 1 180.0000 

- 1 8 0 . 0 0 0 0  ang 1 0 BOWIB 01 18.0 0 
i0=i BOWIB-GZ 22.0 o 0.0 1 1 180.0000 x -180.0000 ang 

-180.0000 ang 1 6 5 s  BOWIE:S~ 22.0 0 

10'. 0 

Palo Verde Units 

0 

149.31 PAIOVRDl 2 4 . 0  0.0 1 1 1Rn nnnn 14932 P 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10.0 

I . .- 

I r 1 I 186 ( C L C  

Page 3 

I Thu Apr 26 11:52:09 2012 I 



Voltage P l o t  

R. 

h 

1 1 1 .  

" c 1 1 1 2500 
8 ,  

1 1  
T i m e (  sec 1 

2 I 5  c o G I 1 1 L = ~ ~  c 
1 ' 3Y"  

r O O C L  "bus  lbi(- 

2500 
16106 VAIL2 345.  
16114 PIUALWkS 349.  

T i m e (  sec 1 
- 0  5 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-pv-trn-27-SPVL-VLWN-out.chf 

1 0 . 0  

Page 1 

Thu Apr 26 11:52:18 2012 



Frequency P l o t  

, ,  . .  . .  

19.40 

0 59.4000 fbW 16080 TQRTOLTT 500.0 0 1 1 60.5000 
x 59.40bO fbUS 17005 BlCI(NBL& 345.0 0 0 1 1 60.6000 

59.4000 fbus 16100 C O R O W  345.0 0 0 1 L 60.6000 
0.0 1 1 60.6000 6 59.4000 fbUS 16101 GREENLEE 345.0 0 

6 9  4000 fbus 16109 WINWTR 345.0 0 0.0 1 1 6 0 . 6 0 0 0  

60.60 

rime( sec ) 
U 
x 55 0 fbuS 16104 SPRII 45.0 0 

0 . Q  1 I 60.6 ... 
0.0 1 1 60.6000 
0 4 0  1 1 60,6000 

59.4040 fbus 16106 VL, ,45.0 0 0.0 1 1 60.6400 
0 .0  1 1 60.6909 59.4900 fbus 16214 PINALWIB 345.0 0 

1.4000 fbUS 16103 so1 

5 8 . 4 0 0 0  fbus 16105 v. 45.0 0 

6 0 . 6 0  

10'. 0 

59.48 

Time( sec ) 
TUCSON 138.0 0 

x 59.4000 fbus 16213 S.TRAIZ 138.0 0 
,, 59.4000 fbus 16224 PANTAN0 138.0 o 
a 59.4000 fbus 16219 THNTYSEC 138.0 0 
e 59.4000 fbus 16230 FT.HUACH 138.0 0 

0 . 0  1 1 60.6800 
0.0 1 1 60.6000 
0.0 1 1 60.6000 
0.0 1 1 60.6000 
0.0 1 1 60.6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pst-pv-trn~27-SPVL-VL~~-out.chf 

Thu Apr 26 11:52:18 2012 



Generator Angle Plot 

B o w i e  Units 
180.00 

-180.00 
0 

Tine( 6ec ) 
e -180.0000 any 16530 BOWIE-Gl 18.0 0 0.0 1 1 180.0000 

-1B0.0000 eng 16531 BOWIE-GO 22.0 Q 0 . 0  1 1 1eo.worJ 
-180.0000 ang 16532 BOWIE-S1 22.0 0 0.0 1 1 180 0000 

Palo Verde Units 
180.00 

-180.00 
0 

Tima( sec 
0 -180.0000 an9 14931 PALQVRUl 14.0 0 " n ' 1 100.0000 

-?ao.oooo ang 14932 x a u x m a  24.0 o 1 1e0.0000 

San J u a n  U n i t s  

0 5  10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-pv-trn-27-SPVL-VLWN-out.chf 

Thu Aur 26 11:52:18 2012 



Voltage Plot 

1 25 
I I I I i i i i 

0 0 0  

I I I I I i i 

-0.5 10.0 
T i m e (  Sec 1 

0 0.0 1 1 1.2500 0.0000 "bus 16000 TORTOLIT 500.0 

0.0000 vbus 16100 CORONADO 345.0 0 
0.0000 vbus 1 6 1 0 1  GREENLEE 345.0 0 

0.0000 vbus 17005 BICKNELL 345.0 0 

0.0000 vbus 16109 WINCHSTR 345.0 0 

0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 
0.0 1 1 1.2500 

1 25 
I I I 1 

I I 1 I 1 1 

I I , 

0 00 

10.0 - 0 . 5  
T i m e (  sec ) 

0 0 1 1 1 2500 
0 0 1 1 1 2500 
0 0 1 1 1 2500 

VAIL2 345 0 0 0.0 1 1 1 2500 

0 0000 vbus 16103 SOUTH 345 0 0 
0 0000 vbus 16104 SPRINGR 345 0 0 
0 0000 vbus 16105 VAIL 3 4 5  0 0 
0 0 0 0 0  vbus 1 6 1 0 6  
0 0000 vbus 16114 PINALWES 345 0 0 0 .0  1 1 1 2500 

+" . Y 

T i m e (  sec ) 
TUCSON 138.0 0 0.0 1 1 1.1500 

0.0 1 1 1.1500 
0 . 0  1 1 1.1500 
0.0 1 1 1.1500 

0 . 0 0 0 0  *bus -.218 
0.0000 vbus 16213 S.TRAIL 1 3 8 . 0  0 
0.0000 vbus 16224 PANTANO 138.0 0 

A 0.0000 vbus 16219 TWNTYSEC 138.0 0 
0.0000 vbus 16230 FT.HUACW 138.0 0 0 . 0  1 1 1.1500 

WESTERN ELECTRICITY COORDINATING COUNCIL 

SEPTEMBER 15, 2010 
2016 IA1-SA APPROVED SCENARIO BASE CASE 

Page 1 
tr-17lsp-pst-sj-trn-01-ALIS.chf 

Thu Apr 26 11:52:26 2012 



Frequency Plot 

I I 

I 

-0 5 10 0 
T i m e 1  sec ) 

1 1  

C C 1 1 hC b o 0 0  
I 1  

9 . W  

1 

0 . 5  1 
T i m e (  sec ) 

59 C 3 3 i 1 6 0  
! !  

I 1 1  
:a  F 18 c 1: 1 I 6 3  

. .  I .  

. .  
. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn-01-ALIS.chf 

Thu Apr 26 1 1 : 5 2 : 2 6  2012  



Generator Angle Plot 
/ 

Bowie Units 
1 8 0  0 0  

180 00 
0 

T i m e (  sec ) 
180 0 0 0 0  ang  16530 BOWZE-Gl 1 8  0 0 0 0 1 1 180 0000 
-180.0000 ang 16531 BMlIE 02 22.0  0 b . o  1 1 180.oooo 
-180.0000 ang 16532 BOWIE~Sl 2 2 . 0  0 010 1 1 1 8 O . D O O O  

180. ao 

-180.00 

Palo Verde Units 

0 
Time(  sec ) 

0 . 0  1 1 180.0000 0 -180.0000 M g  14931 PAIAVRDl 24 0 0 
0 x -180.P000 ang I932 0.0 f 1 lao.oob0 

San Juan Units 
180 0 0  

-180 00 
0 L Y  . 

T i m e (  sec 1 
10318 SJUAN-Gl 2 2 . 0  0 0 . 0  1 1 180 .0000  

-180.0000 a n g  10319 SJUAt-GZ 2 4 . 0  0 0 0 1 1 180 .0000  
10320 SJUAN-GB 22.0 0 0 . 0  1 1 180.0000 
10321  SJUAN-G4 2 2 . 0  0 0 . 0  1 1 180.0000 

-180 .0000  ang  

-180.0000 ang  
-180.0000 a n g  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-01-ALIS.chf 

Thu Apr 26 11:52:26 2012 



Voltage Plot 

1.25 

0 . 0 0  

Time( nec 
0 . 0 0 0 0  vbus 16000 TORTOLIT 500.0 0 0.0 1 1 1.2500 
0.0000 vbus 17005 BIcarBrJ1 345.0 0 0 .0 1 1 1.2500 

a 0 . 0 0 0 0  vbus 16100 CORONAW 345.0  0 0 . 0  1 1 1 2 5 0 0  

0.0000 "bus 16109 WINCHSTR 345 0 0 0.0 1 1 1.2500 
A 0.0000 vbus 16101 (XEStW2B 346 .0  0 0 . 0  1 1 1.2500 

C . 0 0  
0 

Time( 8ec ) 
,, 0 . 0 0 0 0  vbus 16103 som 3 4 5 . 0  0 0.0 1 1 1.2500 

0.0000 vbus 16164 8- 345.0 0 0.0 1 1 1.2500 
0.0000 vbus 16105 YATL 345.0 0 0.0 1 1 1.2500 
0.0000 Vbus 16106 VAILZ 345.0 0 0 . 0  1 1 1.25QO 

e 0 . 0 0 0 0  vbus 16114 P I U A L m  345.0 0 0.P 1 1 1.2500 

. .  
9.QO 

-0.5 1 
Time( sec 1 

(i 
1 1 .  

I 
F c, C 

- 
.o . o  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
t r - 1 7 l s p - p s t - s j - t m - 0 2 - G L H I . c h f  

Thu Apr 26 11:52:34 2012 



Frequency Plot 

60.60 

59.40 

Time( 8ec ) 
16900 TOR!l'OLIT 50Q.P 0 i a  

I 17005 B I - h  345.0 0 UIY 1 1 
5S.POOQ 
59.4060 

0 59.4000 fbus 16100 WIlONAW 345.0 0 0 . 0  1 1 69.6000 
0.0 1 1 60.6000 A 59.4090 fbU8 16101 (IRBENLEI 343.0 0 

59.4000 fbuS 16109 WINCHSTR 345.0 Q 0.9 1 1 60.6060 

6 0 . 6 0  

5.8.40 

T i m (  sec ) 
0.P 1 1 , 100 

0 0 . 0  1 1 60.6000 
0.0 1 1 6 0 . ~ 0 0 9  

0 b . 0  1 1 I JOO 
0 0 . 0  1 1 60,6000 

e 58.4000 fbW 16114 PINALWkS 345.0 0 

16104 d 

60  

59.4 

me( 8ec 
1 . 1  
1 1  

0.0 1 1 
0.0 1 1 
0 0  1 1 

59.4000 fbus 16218 
59.4QOO fbus 16211 O.LKA~L 138.0 0 
59.4000 fbw 16224 PANTANO 138 o o 

a 59.4000 fb- 16219 TWNTYSEC 138 0 0 
+ 59 4000 fbus 16230 ET.HUACH 138 0 0 

ao., 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-l7lsp-pst-sj-trn-02-GL-3-GLHI.chf 

Thu Apr 26 11:52:34 2012 



Generator Angle Plot 

. .  

- i.' ' 

. .  
, .  . 

180.00 
. ,  

. .  

-180.00 

Bowie Units 

0 
Time(  sec ) 

6 -180.0000 ang 16530 BOWIE-Gl 18.0 0 0.0 1 1 180.0000 
)L -180.OROO ang 16531 eowrp-oa 22.0 a 0.0 1 1 iea.o~oa 

-180.0000 ang 16532 BOWIE-Sl 22 .0  0 0.0 1 1 180 0000 

i8o.ao 

-180.00 

palo Verde Units 

0 

0.0 1 1 180.0000 
T i n e (  sec ) 

-180.0000 ang 1.4931 ~ n ~ n m u i  2 4 . 0  o 
-180.0000 i t m a  24.0 0 

San Juan Units 
180.00 

-180.00 

0 0 1 1 180 0000 
Time(  sec ) 

e -180 0000 ang 10318 SJUAtd-Gl 22 0 0 
10319 SJUAN-G2 24 0 0 0 0 1 1 180 0000 
10320 SJUAN-G3 22 0 0 0 0 1 1 180 0000 

~ -180 0000 ang 10321 SJUAN-G4 22 0 0 0 0 1 1 180 0000 

-180 0000 ang 
-180 0000 ang 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCFARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-02-GL-3-GLHI.chf 

Thu Apr 26 11:52:34 2012 



Voltage P l o t  

- 0  5 
I 

10 0 
Time( sec j 

I 

C 0300 "bus 1 6 1 0 C  CCRONADO 3 4 5  0 L 
1 I ! 1:' E : -  

I 1 1  . x , ; ' . - z  > 

0 c 1 1 1 . 2 5 C 0  
. .  1 
, j  1 :  

~. ~ ~ 

11 1.5 
Time( sec ) 

: 1  I 

0 C O C L  16135 0 0 ti 0 1 1 l.iiC0 
I _... 

1 1.2560 

10 0 
Time( sec ) 

OD00 vbus 1.1500 c 0 . C  1 1 1 l L O C  C C C P C  -'bar i h - i i  

I I  
C 0 c 1 1 1 liC0 0 C C L C  1 h 2 1 f '  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-trn-03-pst-GL-3-GLWL.chf 

Fri Apr 27 22:30:19 2012 



Frequency Plot 

I 
0 5  1 

T i m e (  sec 1 

0 0 1 1 6 0  6 P 0 C  
I 

I 

I 
- 0  5 10 0 

T i m e (  sec ) 

59.40 
0 5  1 

60.6000 
T i m e (  sec 1 

0 . 0  1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

1 tr-17lsp-pst-sj-trn-03-pst-GL-3-GLWL.chf . .  
Page 2 

. I ,  - :  : . .  Fri Apr 27 2 2 : 3 0 : 1 9  2012 



Generator Angle Plot 

Bowie Units 

16530 BOWIB-G1 18.0 0 0.0 1 1 180.0000 
x -18o.oobo M y  1653L BOWIB 02 22.0 0 0.0 1 1 180.0000 

16532 BOrtIEISl  22.0 0 0.0 1 1 18O.PBOO 0 -18D.0000 ang 

Palo Verde Units 

0 

24.0 0 0.0 1 1 180.0000 
0 0.0 1 18O.OOQO x -18O.QOOO M g  

San Juan Units 

I 

T i m e (  sec ) 
1 1 ! -  

c o  1 I I r l r . l o C  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 t r - 1 7 ~ s p - p s t - s j - t m - 0 3 - p s t - G L W L . c h f  

Fri Apr 27 22:30:19 2012 



Voltage Plot 

1 . a ~  1 

e; 

i 
- 0 .  

1.25 

16100 
l i l  
1 - 1  

C C 1 1 1 2 5 C 0  . 1 I . '  
1 1 . & -  

-1 

I 
-0.5 10.0 

Time( S ~ C  1 
- I  , .  

SRR 
0 1 C l L 5  0 n 

j j  

! ' : I  

I : 0  1 1 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-trn-03-pst-WN-3-WNWL.chf 

Thu Apr 26 11:52:53 2012 



60.60 

5J 

0 

60.60 

59.40 

Frequency Plot 

10 0 
Time1 aec ) 

a m  345.0 o 0.9 1 1 60.6060 
b 0 1 1 60.6000 

59.4000 fbua 16103 .. 99.4600 tku 16104 BP1I?#3R 345.0 0 
0 59 4000 fbui 16105 
s 59 4000 fbw 16106 VAZLa 346 0 0 

VAIL 345 0 0 0 0 1 1 60,6000 
0.0 1 1 60.6000 

59 4000 fbus 16114 PINRwleS 3 4 5 . 0  0 0.0 1 1 60 6060 

Tine( sec ) 
0.0 1 60160 59.4000 fbus 16218 Xi 138.0 0 

5 9 . 4 0 0 0  fbus 16213 S.iKRlL 138 0 0 0.0 1 1 60.6QQO 
0.0 1 1 60.6000 
0.0 1 1 60.6000 , 59.4000 fbue 16219 lWWTYSEC 138.0 0 

0.0 1 1 6 0 . 6 0 0 0  5 9 . 4 0 0 0  fbua 16230 PT.HUACH 138.0 0 

, 59.4000 fbun 16224 PANTAM) 138.0 o 

10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn-03-pst-WN-3-WNWL.chf 

Thu Apr 26 1 1 : 5 2 : 5 3  2012 



Generator Angle Plot 
. I .  . .  . .. . . . .  . 

~. . .  
. .  .~ 
. .  
. .  . 

. .  . .  

-180.00 

e 
x 
a 

iao I oo 

-180. DO 

. , -  . - .  .: I . .  _ . ,  

Time(  ace ) 
0.0 1 1 180.0000 
0.0 1 1 180.0000 
0 . a  1 1 180.0000 

16530 BQWIE-Ql 18.0 0 
-180.0000 ang 16531 BOWIE-GZ 22.0 0 
-18o.0000 ang 16532 BOWIB-S1 22.0 0 

-180.0000 ang 

Palo Verde Unite 

.o 

0.0 1 1 180.0000 
t i m a (  sec ) 

0 1 
- - -  ---- 14931 PAIklvRDl 24.0 0 -180.0000 ang 

San Juan Units 
1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10.0 

Page 3 

Thu Apr 26 11:52:53 2012 



Voltage Plot 
. . . . . . .  . . . . . .  . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . .  I . .  . . . . .  

. .  
. . . . .  .. , , . 

. . . . . . . .  . *  , 

. . . . .  
. 1 . -  . . _ _  I , . . . '  ": , , .  - 

.. '_ . g.15 . .  . . .  

0.00 

0 

0 

Q 

0.0009 vbW 16109 YINCHSTR 

i.as 

*"." 
Time( sec ) * a.0 16109 0.9 € 1 l.P 

x 0.0 16104 8 0 0.0 1 1 1.2 
0.0000 vbu6 16105 VAIL 345.0 a 0.0 1 1 1,2500 

a 0.0000 vbW 16106 VAm2 345.0 0 0 . 0  i I 1.a500 
Q 0.0000 vbW 16114 PIN?+LWSS 3 4 5 . 0  0 0.0 1 1 1.1560 

I _ ' '  I I 1 

0.00 

0.0000 Wui 16218 TIRSOR 13%. a Ti" ( 
0.0 1 1 1.1500 
0.0 1 1 1.1500 

0.0000 vbu8 16213 S.TRAIL. 138.0 0 
0.0000 vbus 16224 PANTRNO 138.0 0 

a 0.0000 VbuS 16219 m Y S E C  138.0 0 0.0 1 1 1.1500 
o 0.0000 VbuS 16230 FT.HUACH 138.0 0 0.0 1 1 1.1500 

. . .  . . . . . . . . . . .  . .  ~~ . . . . .  . . .  . . . .  . ~. . . . . . .  . . .  . . .  . . .  . . .  . . . .  . . . . .  . . . . . . . . . . .  * .: . . . .  
. . *  . : . . -  . .  . , .  . . . . .  . . . . .  . . . . . .  \. 

. .  
. .  

. .  WESTERN ELECTRICITY COORDINATING COUNCIL., , , , , 

SEPTEMBER 15, 2010 
. .  :. . 2016  LA1-SA APPROVED SCENARIO BASE CASE :. , . , . .  

. .  . .  

Page 1 
tr-17lsp-pst-sj-trn-04-GL-3-SPGL.chf 

Fri Apr 27 2 3 : 3 0 : 2 3  2012  



Frequency P l o t  

i I I 1 , 
I 

60.80 

1 
10 0 

- 0  5 10 0 
Time( sec i 

6 0  1 1 i O h O 0 O  
I 1  
1 1  

66 6 0 0 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

3 

Page 2 

tr-17lsp-pst-sj-trn-04-GL-3-SPGL.chf 

F r i  Apr 27 23:30:23 2012 



Generator Angle P l o t  

0 

I) 

100.00 

180 

-180. 

.oo  

00 

180. 

--180. 

Bowie Units 

U634 
16531 
16532 0 0  

Palo Verde Units 

I"." 
Time(  8ec ) 

1493I PALovqDl 24.0 0 0 .a  1 1 ~EO.OOOO 6 -18O.QQ00 dng 
-18O.bOOO ang 14932 P m -  -4.0 0 0.0 1 18Q.OOQO 

San Juan Units 
00 

Time(  sec i 
10318 SJLlM-Gl 22.0 0 0.0 1 1 18O.OPOO 
10319 s m  GZ 21.0 o 0.0 1 1 180.0000 
10320 SSUmIG3 2 2 . 0  0 0.0 1 1 180.0000 
10321 SJlJAl-G4 22.0 0 0.0 € 1 180.0000 

0 -180.0000 ang 
x -18o.aooo M g  
0 -180.0000 ang 
a -~80.0000 ang 

A". Y 

. .  
. .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

Page 3 tr-17lsp-pst-sJ-trn-04-GL-3-SPGL.chf 

Fri Apr 27 23:30:23 2012 



. . . .  . . . . . . . .  I .  ~ 

, , _ .  . __ 
,.*... . .  . . . .  _,. . 

:-: : . .  . .  Voltage P l o t  . .  . . . .  . . . . . .  ' . I ,. 
, I .  .: * -.. : , ,  , ... . . . . .  . . . . . . .  

. . . . . .  . . . . . .  
. .  
' . -  . * .  . - . 

I a '  

,' . 
- . * .  

- . .  
, ._ . .  

. ~. 

0 5  
T i m e (  sec I 

S p r t k  
V A m  3 i C  0 0 

d 
..m 

1610C 
& D I U -  - ,.I>." 

* 16114 F 3 4 5 . 0  0 

.. 
. . .  . .  
. .  
. .  

1 .  

. . .  
~ I, . .  

1 .  

, .  

. .  
. ,  

. .  .. * 

. _ .  . .  
d .  

. .  
, 
. .  , -  

: : - '  u 
1 .  

_.  . 
. I  

* k  
. .  . .  

I 
- 0  5 

Time( sec I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

2 
1 0 . 0  

. . .  . '  

Page 1 
' tr-17lsp-pst-sj-tm-05-PW-3-PWSO.chf 

Thu ADr 26 11:53:11 2012 



Frequency Plot 
. . . . .  . . .  . . . . . .  . . . . . . .  7. . ' 

. .  . -  
. . . .  . . . . . .  . . . .  . t  . . . . . . . .  --:::,.I. * *  -.;:-.. :... : , .. ., . .  .-:. . .  . . .  

. .  . .  , .  
. .  . -. 

. .  

Time1 sec 1 

CORONADO 345 0 0 

I"." 

Time1  sec I 
1 1  

1u.u 

10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paqe 2 

Thu Apr 26 11:53:11 2012 



Generator Angle P l o t  

180.00 

180 

-180 

0.0 1 1 180.0000 
0.0 1 1 180.0000 
0.0 1 1 180.0000 

-180.0000 ang 16530 BOWIE-Gl 18.0 0 

-180.0000 ang 16532 BOWIBIS1 22.0 0 
-180.0000 .mg 16531 WWIB oa 22.0 a 

. ao 

. P O  

0.0 1 1 180.0000 
Time( sec 1 

- 0 . 5  

14931 PAMVRm 2 4 . 0  o 
14932 PALOVRDP 24.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 . .. ., . . .  . . '  ... * . .  , 

. .  
.. . I . ' . '  . ,. .. . . .  

Page 3 

1 tr-17lsp-pst-sj-tm-05-PW-3-PWSO.chf 
Thu Apr 26 11:53:11 2012 



Voltage Plot 

1.25 

I. 00 

Time(  8ec I 
TQR-LIT 500.9  0 (1.0 i I 1 . 2 5 0 0  

D 0.0000 vbuS 16100 C U R O W  345.0  0 I 1 1.2500 
1 1 1.2506 

1 1 1.2500 
0 , P  1 1 L 2 9 6 0  

D Q.0000 Veus 
o.0060 vbus 1’1005 BICXNELL 3 4 5 . 0  o 
0 .0000 vbu8 16101 OREENLEE 345.0  0 
0.6OQQ vbull 16109 P(INcI18TR 345.0 0 

1.2 

0 . 0 0  

. Time( sec 1 
16103 5 0 W  3 0.Q 1 1 1.2500 E( 

x 0 
0 0 . 0 0 0 0  vbU6 16105 VAIL 345.0 0 
a 0.0000 vbw 16106 
I 0.6000 vb- 16114 PINALWES 345.0 0 

16104 SPRupDR 3 0.0 1 1 1.2500 

VAIL2 3 4 5 . 0  0 0.0 1 1 1.2500 
0 . 0  1 1 1.2500 

0 . 0  1 1 1 . 2 5 b 0  

T i m (  sec ) 
.o 1 1.1500 

0 . 0  1 1 1.1500 
0 0 1 1 1.1500 
0 . 0  1 1 1.1500 
0 . 0  1 1 1.1190 

0 .O.,OOOO Vbua l e a l 8  TUCSON 1 3 8 . 0  0 
q 0.0000 Vbus 16213 S.TIULIL 138 0 0 

(I 0.0000 Vbus 16219 TWNTYSEC 1 3 8 . 0  0 
O.OOOO vbus 16224 PANTANO 1 3 8 . 0  o 

., 0 . 0 0 0 0  vbus 16230 FT m m  138 0 o 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sJ-trn-06-PW-3-WWPW.chf Page 1 

Thu Apr 26 11:53:20 2012 



. . .  . . . . .  . . . . . .  Frequency Plot . . . .  .. I , , . .  

. . #  . I  . 8, . . 

.~ 

. . . . . . . . .  . . . . .  . . . .  . . . . . .  . . .  . . . . . .  
. . *  . .  * '  , , " ,  , . 

. . . . . .  - .  . .  
. .  

I .  
. .  -~ . ,, , . . * . . ,  . . - . ' : .  
.: I .  I 

. . ,  I . . .  

. . . . . .  . .  . , ... , .  . - ,  _. . 
. . . . . . .  . '. , ' r.  , . .-o . . .  . . . . . .  

. . . .  . .  ._. . . . .  . .  
: . I .  . .* 1 

1 ." . , - I 

. . . . . .  
. . . . . . . . .  

. I  . . . . .  
- , I .  .. - . .  

4. * . . -  
. . . .  

c C 1 1 b C  60C0 . .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

. . . . .  
. ,. . . . . . .  . . _  . . .  . >. 

e 

Page 2 

tr-17lsp-pst-sj-trn-06-PW-3-WWPW.chf 

Thu Apr 26 11:53:20 2012 



.. . , .. . . .  ~. 

0 . 0  1 1 ,L80.0000 
0 . 0  1 1 l8Q.ODOb 
0 . 0  1 1 180.0000 

-180 0000 ang 1 6 5 3 0  BOW18 01 1 8 . 0  0 
x -180 .0000 m g  16531 , WNIEIGZ 22.0 0 
cI -180.0000 ang 16532 ' :pOWIE_Sl 22.0 0 

. , . a  . 
180 00 

-180.00 

Time( 8ec ) 
0 -180.0000 ang 1 4 9 3 1  PALOVRD1 2 4 . 0  0 0.0 1 1 180.0000 

-180.0000 eng 180. 0000 

San Juan Units 
1 

1.  

I 

1 "  L -0.5 I. 10 L ~ 1 -  

-180 L C C C  a n g  1 0 : i c  
1 r r i  

T i m e (  S ~ C  I 
N- 1 

JUAN 02 24.0 
$ & W I G 3  1 2 . 0  c 

n r n a  "* 9-  n 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 11:53:20 2012 



.. * .  , . .  . " . .  . .  . . .  1. , . . . :- . I  . Voltage P l o t  
, . + ) . .  . .  . .. .. . . . -  - , 

. .  : . , . . , , . . . .  . 

I I 
10 0 

u 
- 0  5 

T i m e (  sec 1 

0 0 1 1 1 2 5 0 0  
, I I I .~ '. 

1 1  

I 1 

n nn 
10 0 - 0  5 

0 . 0  1 1.1500 
Time( S e C  

I, 0 1 1 I l 5 0 C  
, I 1  ! I  

c c 1 1 1 1;oc 
I I ! !~ 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

tr-17lsp-pst-sJ-trn-07-SA-3-CHSA.chf 

Thu Apr 26 11:53:29 2012 



Frequency Plot 

6 0 . 6 0  

5 9  

1 . 5  l 0 . U  
T i m e i  sec ) 

0 lGlOC CORONADO 3 4 5  C 3.C 1 1 6C hOOG 
1 

5 9  4 O C C  i t u s  
: t : l F E  , #  

I 1  
: ,  
t ,  .~ , , ~ y , ' :  ~ 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
t r - 1 7 l s p - p s t - s j - t m - 0 7 - S A . c h f  

Thu Apr 26 11:53:30 2012 



Generator Angle P : l o t  
. .  
. .  I 

, , . '  I .  . . . . .  
. .  
. .  

. ... . . . .  . .  . . ,. . ti,ao.oa 
1 .-. .I . . . . - . .  . ' .  . .  . .. -. ... 1. '. I ' . ' , '  

., . . ' X  

. . " 0  

180, ao 

-180.PC 

0 

I 

. . ,  

0 

16530 EQWIE-51 18.0 
0 . 0  1 1 180.0000 

16531 BOWIE-Q2 22.0 0 . 0  1 1 180.0000 -180.0000 ang 

Time(  see 1 0 . 0  1 1 € 8 0 . 0 0 0 0  

- 0 . 5  

1 1 180.0 
14931 PALDVRol 24.0 0 - 1 ~ 0 . 0 0 0 0  a g  

San Juan Units 
lBO.00. 

10 0 

0.0 1 1 
Time( sec I 

0 5  

m l R  SJISAN Ql 22.0 

1 
1 

1 R c  OuCr i i lg 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

I Thu Apr 26 11:53:30 2012 



Voltage Plot 

1.25 

10:0 
D I vbus 16000 TORTOLIT 500 .0  0 
0 I vbua 17005 BICRNELL 345.0 0 
0.OgOO vbus 16100 CORONRDO 349 P 0 
0.0000 vbus 16101 GREENLEE 34B.Q 0 - 0 . 6 0 0 0  vbus 16109 WLUWHL51a 345-0 0 

1. 

0.00 

Time( sec ) 
SOUTH 3I3.0 0 .a 1 1 1. 

.o I 1 1. 
I vbus 16103 
I vbus 16104 BPRINQR 346.0 0 

r] 0.0000 v b w  16105 VAIL 345.0 0 
6 0.0000 vbus 16106 

0 . 0  1 1 1.2500 
VAZLZ 345.0 0 0.0 1 1 1.2500 

0.0000 vbus 16114 PINALWeS 3 4 5 . 0  0 9.Q 1 1 A.2SijO 

Time( sec ) 
0 0  L 1 1soo 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 1500 

3000 v b u  16218 TUCSON 138.0 0 
3000 vbus 16213 S TRAIL 138 0 0 

0.0000 vbus 16224 PRNTAK) 138.0 o 
0 0000 vbus 16219 IwFIrSEC 138 0 o 
0 0000 vbus 16230 FT HUACH 138 0 0 

10.0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 tr-17lsp-pst-sj-trn-08-SP-3-SPCO.chf 

Thu Apr 26 11:53:39 2012 



. . . . . .  . . . . .  . . . . . .  i '  " ' - -  . .: . . .  . . .  . . . . .  , , . .  , . . .  . _ .  

0 0 1 1 S L  6000 
, I  

r- 

I 

1 

-0 5 10 0 
T i m e (  sec I 

10.0 . .  
T i m e (  sec I 

.o . .  
- 0 . 5  

[, 0 0  1 1 
' 1 1  

! I  

n c 0  1 i 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

t r - 1 7 l s p - p s t - s j - t r n - 0 8 - S P C O . c h f  

. . . .  . . . .  . . .  . .  . .  
. . .  . . .  . . .  . . . .  . .  . .  . .  . .  

. . .  . . .  
. .  . .  . .  . .  . .  

Page 2 

?hu Apr 26 11:53:39 2012 

. .  . . .  
. . . . .  . .  

I .  

. .  



Generator Angle Plot 

Bowie Units 
180.00  

-180 .oo 

, .. . .  

, :  
. .  . .  
. .  
. . .  
. .  . .  . .  

. I  . .  

.I .. 
Time(  sec ) 

0 -180.0000 ang 16590 BOW16 Q l e  U 0 
x -180.0000 ang 16531 BOWIE-52 22:li 0 

-180.0000 ang i653a B O N I E ~ S ~  22.0 o 0.0 

-w.. Y 

1 180.0000 

180.00 

-180. on 

Palo Verde Units 

. . , .A"." 
Time(  sec ) . .  

.3 -180 aooo ang 14931 ~mvmi 14.0 o 0 . 9  1 1 180.0000 
1.0 1 18Q.OOQb -180.b600 ang 14932 M----D2 I 0 

San Juan Units 
180.00 

-100.00 

Time( sec ) 
10318 s m - a  2 a . B  o 0.0 1 1 l8O.oaOo e -180.0000 ang 

x -180.aooo m g  

A -1a0.0000 ang 

10319 SJUAA 02 24.0 , 0 . 0  1 1 180.01000 
-180.0000 ailg 10320 SJUANzG3 22 0 0.0 1 1 1810.0000 

10321 --Q4 22.0 I 0.0 1 1 180.0000 

1 0 . 0  

. . . . . .  . . .  
. . . .  . . . . . .  

, . .  
. .  . . . . . . . . . .  . . . .  1_ 

. .  
WESTERN ELECTRICITY COORDINATING COUNCIL 

SEPTEMBER 15, 2'010 2016 LA1-SA APPROVED SCENARIO BASE CASE I . . . '  x 

Page 3 tr-17lsp-pst-sj-tm-OB-SP-3-SPCO.chf 
. . . .  - .  ' .  . 8 . 1 '  

. . . .  . . . . .  Thu Apr 26 11:53:39 2012 

.. ~ . .  
I .  

. . . . .  . . . .  
. .  . .  . I  

. .  . .  
. .  

, '  . ., . . .  
. .  

, .  



Voltage P l o t  

1 
10.0 

T i m e (  sec 1 
- 0 . 5  

0 0 16130  0 0 1 1 1 2 i G O  

, '  1 ,  I '  

T i m e (  sec 1 
- 0  5 

I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
I tr-17lsp-pst-sj-tm-09-SP-3-SPLU.chf 

Thu Apr 26 11:53:48 2012 



Frequency Plot 

6 0  6 0  

5 3  40  

0 
Time( sec ) 

5 3  4 0 0 0  fbus 1 6 0 0 0  TORTOLIT 5 0 0  0 n _. 
x 5 9  4000 f b w  17005 BICKNELL 345  0 0 

59 4000 fbus 16100 CORONADO 345 0 0 
LI 59 4000 fbus 16101 GREENLEE 345 0 0 ., 59 4000 fbus 16109 WINCHSTR 345 0 0 

0 0 1 1 6 0  6 0 0 0  
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60.6000 
0 0 1 1 60 6000 

E O  60 

5 9  40  

0 

. .  Time( 8ec ) 

. .. . , 
SOUTH 3 4 5  0 0 0 0 1 1 6 0  6 0 0 0  59 4000  fbus 16103 

59 4000 fbus 16105 VAIL 345 0 0 
59 4000 fbus 16106 vuLa 345.0 o 0.0 1 1 60.6000 
59 4000 fbus 16114 P I W W e S  349.0  0 0 . 0  1 1 6 0 . 6 0 0 0  

x 59 4000 fbus 16104 GPRINGR 345 0 0 0 0 1 1 60 6000 ' ' 
0 0 1 1 6 0  6 0 0 0  . ,  . .  . . ( .  , I  

6 0 . 6 0  

59 40 

10.0 -0.5 
Time( sec ) 

0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 
0 0 1 1 60 6000 

59.4000 fbU_ 16 -. TUCSON 138.0 0 
59 4000 fbus 16213 S TRAIL 138 0 0 
5 9  4000 fbus 16224 PANTAN0 1 3 8  0 0 
5 9  4000 fbus 16219 TWNTYSEC 1 3 8  0 0 
5 9  4000 fbus 16230 F T  HUACH 138 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn-09-SP-3-SPLU.chf 

Thu Apr 26 11:53:48 2012 



- 

Generator Angle P l o t  

100.00 

-100.00 

Bowie Unite 

.I 

T i m (  eec ) 
0 . 0  1 1 100.0000 6 -180.0000 a g  16530 BOWIE-Dl 10 .0  0 

a -100.0000 ang 16532 BOh'IEzSl 2 2 . 0  0 0.Q 1 1 180 0000 
-180.0900 ang 16531 BOWIE Qa 2 2 . 0  0 0 . 0  1 1 180.0000 

Palo Verde Units 
_ .  10Q.00 

100 00 
-0  5 

0 0 1 1 180.0000 
T L ~ (  sec ) 

-100 0000 'Lng 14931 PALOVRDl 24 0 0 
-180 0000 ang 14939 PAU~VRDZ 24 o o 0 0  1 

San Juar Units 

- 

tr-17lsp-pst-sj -trn-09-SP-3-SPLU.chf 

1 

L c I 1 I d L  o c c c  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

0 

Page 3 
~ 

Thu Apr 26 11:53:48 2012 



I) 
. .  

. *  . .  
.. ..  . . .  . . .  . .  

.. . 
. .  . .  

.. 

< .  . 

. .  . .  . .  
. .  

.. , . .  
.. . 
. .  
.. . 

. .  

.. . 

.. . 
. I  . .  

D 

Voltage Plot 

M I 

1 I 

I 
I I 

5 1C 
T i m e (  sec ) 

C! vbus 
0 vbus 

0 3 4 3  0 0 

I 
10 0 -0 5 

T i m e 1  sec ) 
SQC 

1 6 1 0 5  VAIL 3 1 5  0 C 0 0 1 1 1.2500 . !  . ~ .  0 CCCC vhus  
I ,  I 1  , .L.  

t ,  1 : I  I I - ! , . ' ~  . 

1c -0 5 
T i m e 1  sec ) 

I l.lSO0 OD00 vbus 16118 TUCSON 138.0 
C OOOO V h C  16213 S TRAIL 1-G C C 1 1 1 l50C 

I 1 I1 7 I 
I 1 \ 1 1  i 1 

C 0 0 I C  buh l ( 2 3 0  FT I i l A r I l  1 5 P 0 r I 1 1 1 ' 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 I tr-17lsp-pst-sj-trn-lO-SP-3-SPVL.chf I 

Thu Apr 26 11:53:57 2012 



Frequency Plot 

60 .QC 

1 

59. 16100 0 

~. 
0 C 1 1 611 6000 

1 1 -  

T i m e (  sec ) 
3 5  

1 1 

0 c 1 1 6 c  6 1 0 r  
SPRII 

VA 
3 3  4 C u G  fhrl.; 16103 VAIL ) I  C 

60.6000 ,iIpALwKs 345.0  

-0 5 

9.4000 mcsm 1as.o 
c c  L 1'8 d 

10 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10 0 

s o  . 6,000 
T i m e (  sec ) 

! 

tr-17lsp-pst-sj-trn-lO-SP-3-SPVL.chf 
Page 2 

Thu Apr 26 11:53:57 2012 



Generator Angle Plot 

B o w i e  Units 
180 00 

-180 .oo 
0 

16530 BOWIE G1 18.0 0 0.0 1 1 180.0000 -180.0000 ang 
-180.0000 ang 16531 BOWIE-G2 22.0 0 

0 -180.0000 ang 16532 BOWIErSl 22.0 0 
0.0 1 1 180 OD00 
0.0 1 1 180.0000 

Palo Verde Units 

0 

1 PALOVRDl 2 4 . 0  0 0.0 1 1 180.0000 
-18o.aooo ang 14932 pALovI(Da : 0 1 1 8 ~ . 0 0 9 6  

San Juan Un i t s  
, I 

-0 5 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

10.0 
Time( sec j 

c V O  1 i l i C f , l I C C  

Page 3 tr-17lsp-pst-sj-trn-lO-SP-3-SPVL.chf 

Thu Apr 26 11:53:57 2012 



Voltage P l o t  

Q . 0 0  
- 0  5 . . .  

L . .  

. .  = 

. .  .. 

.. . . .  

. .  .. . 

, .  
n nn 

1 
I 

10 0 
Time1 sec 1 

1 .  

0 16100 0 0 
8 ,  

1 ' 1 ' -  

0 0 1 1 1 ZiGC 

, I 1 1 ' ~ ,  

1.5 
Tlmei sec ) 

10.0 

o r  1 I 1 2 c i  
I I I.',"" 
1 1 1 . 2 5 0 0  

2 10.0 
- 0 . 5  

Timei sec I 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sj -trn-ll-VL-3-VLBI.chf 
Page 1 

Thu Apr 26 11:54:06 2012 



Frequency P l o t  

I) 

B 

60 

I 

-0 5 
T i m e (  sec ) 

QRTOLXT SO0.Q 

.4000 fhus 
inn" &..- 0 1 1  

D (I 1 1 h C  O C C O  V P I L  345 0 c 
. .  

5 3  4600 ibus 1 6 1 1 5  
IL. 

1 ~ I Y E  8 ,  

59.3 
-0.5 

T i m e 1  sec i 
5 9 . 4  IICSODT 138.0 

1 3 b  C L 
I 

f r r c  1 6  1 3 8  1 I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 tr-17lsp-pst-sj-trn~ll-VL-3-VLBI.chf - 

Thu Apr 26 11:54:06 2012 



Generator Angle Plot 

180.00 

-180.00 

Bowie Units 

0 
T i m (  sec ) 

0.0 1 1 180.0000 
0.0 1 1 180.0009 
0 . a  1 1 1 8 0  0000  

16530 BOWIE-Gl 18.0 0 
16531 BOWIE-G2 22.0 0 

-180.0000 ang 16532 BOWIE-Sl 22.0 0 

., -180.0000 ang 
-180.0000 anp 

180.00 

-180.00 

Palo Verde Units 

0.0 1 1 180.0000 
1 1 :  p?LcmiDz Z P . 0  0 I 

Time( 5ec ) 
14931 PALovRDl 9 4 . 0  0 

I 
-180.0000 all4 

San Juan Units 

- - I - 
~ 

< _- 

l o  0 -0 5 
Time( 5ec 1 

1 J.0000 anG I 1  I 1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

t r - 1 7 l s p - p s t - s j - t r n - l l - V L B I . c h f  

IThu Apr 26 11:54:06 2012 



Voltage P l o t  

c 0 1 1 1 2500 
1 1 1 .-  
1 . ' ,  

!I - 0  5 
I 

- 0  5 
Time( sec ) 

Time( sec 1 
OD00 vbua 16218 

0 I I 1 1 l5CC 
1 . .  
1 1  

: I ?  1 I 1 1  

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-trn-12-VL-3-VLSO.chf 

Thu Apr 26 11:54:15 2012 



Frequency Plot 

n o 1 I so FOOC , I i: . - , I  

I I 
I 

1.5 1 
T i m e 1  sec 1 

SPRZNOR : 
161 VA2L ill I' i O[: 1 1 6 0  
I 1  &?I.? i,, . " I 1  . \  

I -  I 1 VF' i.49 : 0 1 : -  

4 Ann6 'fh 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

Thu Apr 26 11:54:15 2012 



. .  
, .  . .. 

. , .  . - .. 
, -  . .  

. .  

. . #  . .  . .  

. .  

! _ . .  
. .  

'.. . 'i 
. .  

-180.00 

0 

180.00 

-180 .oo 

Generator Angle P l o t  
. .  , .  . .  ~ . . .  , . .  . -  

0 
T h e (  Pee ) 

-180.0009 ang 16530 EQWIE-Ql 18.9 0 0.0 1 1 180.9000 
-180.oobo ang 16531 BOWIE-'32 2 2 . 0  9 0.0 1 1 188.0000 
-18o.oooo ang 16533 BOWIE-51 2 2 . 0  0 0.0 1 1 180.0800 

Palo Verde Units 

- 0 . 5  

I 14 0 1 .  . .. . 
. .  . ._ 

San Juan Units 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-12-VL-3-VLSO.chf 

I IThu Apr 2 6  11:54:15 2012 



Voltage P l o t  

1 I 
- 0  5 11 

T i m e l  sec 1 
16000 PORTOUT 508.0 

- 0  5 
T i m e l  sec ! 

L l O ?  soum 345. c 
LPpI(mBL 345.c 

c o c c c  y t u s  1 6 1 0 -  vArL 345 ( 

Q.OOOO vbue 16114 PIUALWB 149.C 

c i c  1 I 1  
L D I U O  VAIL2 345.c i . 

1 1 1.2500 
U."""" "DUB 

a an 
10 0 - 0  5 

T i m e 1  sec ! 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

a 

a 

Page 1 

Thu Apr 26 11:54:25 2012 



Frequency P l o t  

f 1 

Time( sec ) 
I 090 TORTOLIT 500.0  

005 BI- 345 0 
c 0 0 1 1 6 C  5000 

1 1  

,. 
, - .  

, . .,* . ' I  
: I . .. 

Time( sec ) 
I l i  

10 0 5  
T i m e (  sec ) 

TUCSON 138.0 0 . 0  1 1 1 ,4000 fbus 16218 

I 
O L  1 1 '1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn~l3-VL-3-VLTl.chf 

Thu A p r  2 6  11:54:25 2012  



Generator A n g l e  P l o t  
,. . . .  .. . . , .  . _ *  

. . .  -.g&i$.Joo . . .  - 
. .  

I .  

. .  . .  

. .  
i. . 

.. . .  

.. " .  

. .  . .  
-tea. oo 

. . e  
x 
0 

0 
T i n e (  sec ) 

0.0 1 1 180.0000 
0.0  1 1 180.00011 

-180.0000 ang 16530 BOWIE-G1 18.0 0 

-i8o.0000 ang a6532 BOWIE-S1 22.0 0 -180.01100 ang 16531 BOWIE-Q2 22.0 0 0.0 1 1 180.0000 

San Juan Units 
190.00 .> 

I 

-180.00 . 10 0 

0 . 0  1 
Tirnei sec 1 

- 0  5 

.oooo aag 10318 3JUAA_cl 22.0 _ -  
AN-' L L  C c c I 1 i n o  l h  C al li,&C 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pst-sj-trn-13-VL-3-VLTl.chf 

Thu Apr 26 1 1 : 5 4 : 2 5  2012  



. .  
'_ X.25 

0 . 0 0  

9 
x 
0 

* 

Voltage P l o t  
, ' ' * .  . 

' . I .  

0.0000 v b w  16101  QREENLBE 34S.Q 0 
0.6009 vbus 16199  sPIWCI@Ta 34S.Q 0 0.0 1 L 2 S d O  

1 25  

I 
0 . 0 0  

0 . a  1 1 1.3500 
b.0 1 1 i . x a o  

0.0000 V b u e  t 6 1 0 3  
x 0.0000 VbW 16104 6PRMGR 3 4 5 . 0  0 ., 0 . 0 0 0 0  vbus 16105 
s 0.0000 v b w  16106 

VAIL 3 4 5 . 0  0 0.0 1 1 1,2500 
VAIL2 3 4 5 . 0  0 0.0 I 1 1.2500 

0.0 1 1 1 .25b0  0.8090 vbua 16114 PINALWES 3 4 5 . 0  o 

15 

00 

T i m i  sec J 
0 

.o 1 1 09 
0 0 1 1 1 1500 
0 0 1 1 1 1500 
0 0 1 1 1 I500 
0 0 1 1 1 1500 

O.ODOO vbvs i 6 a i 8  TUCSON 1 3 8  0 0 
x 0.0000 vbus 16213 S TRAIL 138  0 0 

0.0000 vbus 16224 PANTANO 138  0 0 . 0.0000 vbus 16219  TWnTYSEC 1 3 8  0 0 
0 0000 vbus 16230 FT WAQI 138  0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sj-trn-14-VL-3-WNVL.chf Page 1 

Thu Apr 26 11:54:34 2012 



Frequency Plot 

'60.60 - 
I 

I 

- -- 

-0 5 10 0 
Time( sec 1 

5 9  4 c o o  fhUS 16105 VAIL 3 4 5  0 C 0 C 1 1 60 60CO 
! 8  I 1  1 , ,  
1 ,  1 1  " i 'F I 1  

Time( sec 1 

1 6 2 1 3  s S k l i i L  1 3 6  i, c c c 1 1 c c  h C O L  
I .  . . : 1 - . 1 4  1 I !  
1 1  , 2 : ,  F 1 , .  
1 6 2 3 0  FT H3ACH 138 0 0 0 1 1 6 3  ' n rC  

_I 
10 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
t r - 1 7 1 s p - p s t - s j - t r n - 1 4 - V L . c h f  

I lThu Apr 26 11:54:34 2012 

0 



Generator Angle P l o t  

Bowie Units 

. .  .. . . . .  
. ' -18 

sec ) 
. 0 -180.0000 ang 530 J W I l  Ql 18 Q 0.0 1 1 180.9009 

x -180.06bD ang l D 5 3 r  m--- Of  22:O v b . 0  1 1 18o.0006 
-180.0000 ang i653a some-si 2 2 . 0  o 0 . 0  1 1 180.0800 

Palo Verde Units 
180.00 

00 

i m e (  sec ) 
0 -180.0000 %ng 14931 PALUVRDl : 0.Qi 1 1 18Q.0000 

-18O.QOOO an9 1 1 8 O . O O P O  

iso.ao 

-180 .oo 

San Juan Units 

0000 
ime( sec 1 

e 10318 SJUN-Gl i c 1 1ao.oaoo 
-180.00~0 ang 10320 SJUAt-G3 22 0 0 0 0 1 1 180 0000  

A -180.0000 ang 10321 SJUAI-G~ 2a.o o 0.0 1 1 180.0000 

x -180 ang 10319 SJUAN-GZ 24.0 0 0.0 1 1 180.00PO 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-14-VL-3-WNVL.chf 

I 1Thu Apr 26 11:54:34 2012 



Voltage Plot 

. I  . . 
- ' . C  . .  ., . , 

. .  . . . .  . ^  , .  , . . . . .  - .  
'5 . . .  . . .  

/ I  I 

T i m e (  sec 
rbua I 1  

0 0 1 1 1 iico 

! I  I - '  

, -  

I 

I I I 
10 0 

0 . 5  

1. i500 
T i m e 1  sec ) .o  .o.b 1 

. .  
c C 3 , 1 1 1 1'fC 

q6zi) 
l h Z 1 3  

I ,  I !  

1 I I !  
C c c c I 1 1 i:ri 

1 0 . 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 1 5 ,  2010 

Page 1 

Thu Apr 26 11:54:43 2012 1 



B 

Frequency P l o t  
. . .  . . . . .  . . .  . . . . .  . . . . .  . . .  . . .  . . . . .  . . . .  . . . . . .  . . . . . .  

. . .  . . . . .  . .  
L 

_ _  . . : .. 

. .  . .  .: . . . . .  . .  . _  

T i m e (  sec ) 
B 4000 fbus lPRO6 I T  500.0 0 Q,% 1 0 

b . 6  1 6 4600 fbus 1x105 
4000 fbus 16100 EOROONAW 345.0 0 0,o 1 0 

59.4000 fbw 16101 PREENLEE 345.P 0 0.0 1 1 60.~000 

LL 345.0 0 

5 9 . 4 0 0 0  fbus 16109 WINcflGTR 345.0 0 0,O 1 1 60.6060 

60.60 

59 40 
n 

T i m e (  sec ) 
0.P 1 1 68.6000 

x 59.4000 fblls 16104 SPRIUGII 345.0 0 0.0 1 1 68.6006 
[I 59.4000 fbUB 16105 VALL 349.0 0 0 , O  1 1 60,6000 

59.4000 Sbu8 16106 VAXL2 345.0 0 0.0 1 1 60.6000 
e 59.4000 fbus 16114 PINALWP 3 4 5 . 0  0 0.0 1 1 60.6000 

59.4000 fbUE 16103 soula3 315.0 0 

6 0 . 6 0  

59.46 

Time(  sec ) 
0.0 1 1 60.6000 

59.4000 fbvs 16224 PANTANO 138 0 0 0 . 0  1 1 6 0 . 6 0 0 0  

59.4D00 fbw 219 TUCSON 138.0 0 
x 59 4000 fbus 16213 S TRAIL 138 0 0 0.0 1 1 60.60Q0 

a 59.4000 fbus 16219 WNTYSEC 138 0 0 0.0 1 1 60.6000 
59.4000 fbus 16230 FT HUACH 138 0 0 0.0 1 1 6 0  6000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-171sp-pst-sj-trn-lS-WN-3-WNVL.chf 

Thu Apr 26 11:54:43 2012 



180.00 

-18a.00 

Generator Angle P l o t  

Bowie Units 

Time( sec ) 
0.0 1 1 180.0000 
0.0 1 1 1811.04011 

16530 BOWIE-W. 18.0 0 
16531 BOWIE-Q_o? 22.0 0 

a -18o.ooao ang 16532 BOWIE-Sl 22.0 0 

-180.0000 ang 
-180.0000 mg 

0 . 0  1 1 i8a.oooo 

-186.90 

Palo Verde Units 

Timet eec ) 0.0 1 1 lao.oooo 14931 PALovI(D1 24.0 0 
932 EiLOVRBZ 211.0 0 I 

-18a.uoao ang 

. . . . . .  . . . . .  . . . . .  . . . . . . . .  . )  .. . . . . . . .  * . . , . . , . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . .  _ _  . , : , . -  . .  

San Juan Units 

0 0  1 1 C l O C C  

. . . . .  , L  . . . .  1 1  

. . . . . .  
. . . . . . . .  . . .  .; . .  . -  . 

-18C Oi'rCL 

. . , .  . 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pst-sj-trn-15-WP-3-WNVL.chf 
Thu Apr 26 11:54:43 2012 



Voltage P l o t  

0 

I 

1 

I 

I 
10 0 

T i m e (  sec j 
16000 TQRTOLIT 5 0 0 . 0  
17005 BICKNELL 3 4 5 . 0  

0 r o r 1 1 1 2 5 c ~  0 L O C C  QbUC 

I 

J 5  
T i m e (  sec j 

0000 vbu8 
odoo 

0 r c c c  L C o 0 (  1 1  1 
I 

1 

10.0 

I 
-0 5 1 ~~ 

T i m e (  sec  j 
0.0 1 1 
D C  1 1 I I  

, o..oooo *us N 13E.O 

1 1 .  

, I  
0.0 1 1 1 I C 1 3  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-s]-trn_l6-pst-GL-3Fault-GLSPWL-out.chf 

Fri Apr 27 23:30:28 2012 



Frequency Plot 

I 

3 

1 
10 0 -0 5 

C C 1 1 C C  b L C 0  
1 : -  

r 1 1  

~ 

, 

I 

. .  10.0 
, Time( sec I . .  

0 

- 0 . 5  ' 

. .  . 1 

I 1  
I 1  

0 r (  1 I 

1 0 0  I i 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

F r i  Apr 27 23:30:28 2012 



Generator Angle Plot 

Bowie Units 
1eo.00 

r110.00 
0 

180 

-.law. 

Time( 8ec ) 
-180.0000 ang 16530 BOWIE-G1 18.0 0 
-18O.OdOO ang 1 6 5 3 1  BOWIE G2 22.0 0 
-180.0000 ang 16532 BOWIEISl 22.0 0 

Palo Verde Units 
. o o  

00 

Ti sec 
6 -180.0000 wig 
x -180..... - 

I B O . 0 0  

4 8 0  .oo 

Time(  sac ) 
10318 samw-m 21.0 o 0 . 0  1 1 18O.OUQO 

A -ieo.oooo an9 10321 SJUAt-M 22.0 0 0.0 1 1 180.0000 

(I -180.0000 ang 
-18O.POW mg 10319 SJoAIp_Dz 24.0 0 0.0 1 1 180.ooao 

0 -180.0080 m g  10320 SJuAN_o3 22.0 0 0 . 0  1 1 180.0000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-s~-tm_16-pst-GL-3Fault-GLSPWL-out.chf 

Fri Apr 27 23:30:28 2012 



Voltage P l o t  

0 0 1 1 I : 5 c 0  
I !  1 .  

1 1  

I ! 

I 
. I  - 

I. 3 - 0  5 
T i m e (  sec i 

C e000 "bus 16105 VAIL 345 C 0 
t '  I ?  .':L- ~ , 
I , .  1 I! - b I . ' h F .  r 

0 

T i m e 1  sec I 0 1 1  1. 

c c  1 1  1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 

Thu Apr 26 11:55:02 2012 I 



Frequency Plot 

6 0 . 6 0  

59.40 

Time( sec ) 
59.4000 fm 16000 W R ~ O L ~  5 0 0 . 6  o 0.0 1 1 60.6000 
59.40do fbuS 17005 BIciMELL 345.0 0 0.0 1 1 60.6006 
59.4000 fbus 1.6100 CORONRW 34d.Q 0 0.0 1 1 60.6000 

e 59.4000 fbus 16109 WINC€LSTR 3 4 5 . 9  Q 0.0 I 1 60.6060 
I 59.4000 fbus 16101 QREENLEE 345.9 0 0.0 1 1 bv.6ooo 

6 0 . 6 0  

59.40 

Tine( sec ) s o m  345.0 0 0 . a  i 1 60.6000 0 59.4000 fbus 16103 
I 59.4000 fbus 16104 345.0 0 0.0 1 1 60.6090 

59.4000 fbuk 16105 tL 345.0 0 0 . 0  1 1 60,6000 
59.40QO $bus 16106 ..-.,2 345 .0  0 0.0 1 1 60.6000 

e 59.4900 fbus 16114 riUALWSS 345.0 0 0 . Q  1 1 60.6000 

69 6 0  

59 40 

Time( sec ) 
.ID00 fbus 16118 RJCSW 138.0 0 . O  1 1 6 JD 

U . 0  1 1 6U.bUPO x -,.4000 fbus 16213 S.TBAIL 138.0 0 
59.4000 fbus 16224 emm 138.0 o 0.0 1 1 60.6QOO 

0 . 0  1 1 60.6000 A 59.4000 fbus 16219 TWNTYSEC 138.0 0 
o 59.4000 fbus 16230 PT.MTACH 128.0 0 0.0 1 1 6 0 . 6 0 0 0  

I U . U  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

B 
Page 2 

tr-17lsp-pst-sJ-trn~l7-SA-3Fault-ZSATO-out.chf 

Thu Apr 26 11:55:02 2012 



Generator Angle P l o t  

lBO.00 
Bowie Units 

me. 

-186. 

T i a c t  sec ) 
0 . 0  1 1 6 -180.0000 ang 16630 18.0 0 

-180.0000 eng 16531 22.0 0 0.0 I 1 
0 -180.0000 Elng 16532 BOWIBIS1 22.0 0 0.0 1 1 280.0000 

Palo Verde Units 
00 

180.00 

-180.00 

T i m e (  sec ) 1 180.0(100 ::: 1 . ,-., ""?D .OD00 aBg 14931 PaLBrnUn 24.0 0 
-18u.0000 ang 14832 W D 2  2 4 . 0  0 

San Juan Units 

-.- 
Time( sec 1 

-180 0000 ang 10318 3a.o , 0 
-180 ooao ang 10319 24 0 0 
-180 oooo ang 1Q320 22 0 0 

,4 - ~ 8 p . O O Q O  p"$ l0,3?1 22;q 0 -  . . .  . . . .  . . . . . .  . . . .  . . . .  _ _  * , . , , .  . . .  . .  . . .  . . .  . . . .  . . . .  . . .  s. .: . . . . . .  . . .  . -  . . - . . (  . . . . .  , ( .  t l ,  t - .  , . ,  . . . . .  . . . . . .  
. .  

. .  . .  . .  
. . , -  . _ . .  '4 

. , . .  _ .  . .  . .  . .  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

tr-17lsp-pst-sj-trn~l7-SA-3Fault-2SATO-out.chf 

Thu Apr 26 11:55:02 2012 



Voltage P l o t  

1 . 7 5  

. 00 

1 . 2 5  

0 . 0 0  

T i m e (  sec 1 
a 0 . 0 0 0 0  vbu8 16103 SOUTH 345.0 0 0.Q 1 1 1.2500 

0 .0000 VbU8 16105 VAIL 349.0  Q 0 . 0  1 1 1.2500 
A O.OOQ0 vbue 16106 VMLZ 3 4 5 . 0  0 0.0 1 1 1.2500 

o.booo Vtj, M l Q 4  PRINGR 3 4 5 . 0  0 0.0 1 1 i . t s b o  

e O.bOO0 vbus 16114 riNALWeS 3 4 5 . 0  0 9 . 0  1 1 l.ZStl0 

10 
n 

Time(  8ec ) 
i 1 1.2200 

0 '  17005 B I C W  345.0 0 I 1 1.r908 
0000 vbus 16100 CORONADO 3 4 5 . Q  V  1 1 1.2600 

0.0 1 I 1.2500 
.OOOQ vbus 16109 WINCXSTR 3 4 5 . P  0 0.9 1 1 1.2500 

0 '  16900 "ORTOLZT 500.0 0 

0000 vbus 16101 OREENLEE 345.4  0 

Time( sec ) 
I vbus i 6 a i 8  .WCSON 1 3 8 . 0  0 .o 1 1 DB 

U.0 1 1 1.1500 
0 . 0  1 1 1.1500 
0 . 0  1 1 1.1500 
0 . 0  I 1 1 . 1 5 0 0  

Y . Y Y Y J  Vbus 16213 S.TRAIL 138.0 0 
0.0000 vbus 16224 P ~ ? . N o  1 3 8 . 0  0 
0.0000 Vbus 16219 TWNTYSEC 1 3 8 . 0  0 
0.0000 vbu6 16230 FT HUACH 1 3 8 . 0  0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-trn-18-SO-3Fault-SOT2T3-out.chf 

Thu Apr 26 11:55:12 2012 



Frequency Plot 

I 
1 0  0 

T i m e (  sec ) 

0 C 1 1 6 0  6 0 0 0  
: I  

1 ,  

VAIL 345 C 0 

. .  I 1  . I , . - I*F ,  . - a 
:..:I.. . . ~  

.. . L  .. I' 1 

I 1 

1 0 . 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Paqe 2 

Thu Apr 26 11:55:12 2012 



Generator Angle P l o t  

Bowie Units 
180.00 

-180 0 0  

Time( sec ) 
16530 BOWIE-Gl 18.0 0 0.0 1 1 180.0000 
16531 BONIE GZ 2 2 . 0  0 0 . 0  1 1 180.0000 

-180.0000 ang 16532 BOWIBIS1 22.0 0 0 . 0  1 1 180.0000 

. .  
' . . ' I  ' 

0 -180.0000 ang 
-180.0000 ang 

Palo Verde Units 
180.00 

-180 00 

Time(  sec ) 
0 . Q  1 1 180.0000 e -180.0000 ang 14931 PALOvRDl 24.0 0 

14932 p m w a  2 4 . 0  o 0.0 ~ 1 18O.OOQO -18O.QOOO any 

San Juan Unit6 
180 00 

-186.00 

Time(  sec ) 
0 -180.0000 ang 10318 SJUAP-01 22.0 0 0.0 1 1 I8o.oaoD 

0.0 1 1 180.0000 
0.0 1 1 180.0000 
0.0 1 1 18d.OI)OO 

x -180.0000 ang 10319 SJUAA 02 2 4 . 0  0 
0 -180 0 0 0 0  ang 10320 SJU&NZG3 22.0 0 
& -180.0000 ang 10321 SJUAI-G¶ 22.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 - 

Thu Apr 26 11:55:12 2012 



Voltage Plot 

I I 

L I 

I 
I 

-0 5 1 
1 

T i m e 1  sec j 

." E 1 0 . 0  

10.0 - 0 . 5  ' ' 

1 i:i 

r , c  i i 1 1  

Time1 sec I : 

3 1 1 1 1  
I . I 1  

1 1  
I 
1 

0 1 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2 0 1 6  LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15 ,  2 0 1 0  

tr-17lsp-pst-sj-trn-19-pst-SPVL-WLWN-out.chf 
Page 1 

Thu Apr 26 1 1 : 5 5 : 2 1  2 0 1 2  



Frequency Plot 

I 
10 0 1 5  

T i m e (  sec ) 

L 0 

0 

6P.1 

~. 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15. 2010 

10.0 

Page 2 
tr-17lsp-pst-sj-trn-19-pst-SPVL-WLWN-out.chf 

Thu Apr 26 11:55:21 2012 
* *  



Generator Angle P l o t  

Bowie Units 
180.00 

. o  -180 .oo 

180 

-180 

Time( nec ) 
16530 BOWIB-Bl 18.0 0 0.0 1 1 180.0000 

-180.0000 irng 16531 BOWIB-Q2 22.0 D 0.0 1 1 180.0000 
-180.0000 ang 16532 BOWIB-S1 22.0 0 0.0 1 1 180.0000 

6 -180.0000 ang 

Palo Varde Units 
, 00 

.PO ..." 
0.0 1 1 180.0000 

1 1 180.0"- 

Time( see 1 

x I 
-18D.0000 ulg 14331 PAWVRV1 24.0 0 

w v m a  2 4 . 0  o 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sj-trn-19-pst-SPVL-WLWN-out.chf 
Page 3 

Thu Apr 26 11:55:21 2012 



Voltage P l o t  
. .  

, . .  .. - . : . . . .  , .  . . . . .  . . .  . .  . . .  ' .. .. , 
I .  I .  . , .  , .. , . . .  

. . .  , .  . , ,  . . .  . .  . .  . . . .  . .  

1 25 

0 00 

Time(  8ec ) 
0 0 1 1 1 2500 
0 0 1 1 1 2 5 0 0  
0 0 1 1 1 2500 
0 0 1 1 1.2500 
0 0 1 1 1 2500 

0 0000 vbus 16000 TORTOLIT 500 0 0 
0 0000 vbus 17005 RICKNELL 345 0 0 
0 0000 vbus 16100 CORONADO 345 0 0 
0 0000 vbus 16101 GREENLEE 345 0 0 
0 0000 vbus 16109 WINCHSTR 345 0 0 

1 25 

O O O I  u I I I t 
10.0 -0.5 

T i m e (  8ec ) 
JTH 345 0 0 0 0 1 1 1 2500 0 0000 vbus 16103 

0 0 1 1 1 2500 x 0 0000 vbus 16104 SlnlNGR 345 0 0 
VAIL 345 0 0 0 0 1 1 1.5500 Ll 0 0000 "bus 16105 

VAILZ 345 0 0 0.0 1 1 1 2500 A 0 0000 vbus 16106 
e 0 - 0 0 0 0  vbus 16114 PINALWES 345.0 0 0 0 1 1 %.2fbQ 

1 15 

Time( sec ) , 0 0000  m i 8  IVCSON 138.0 0 0 0  1 1  1151 
0 0000 vous 16213 S TRAIL 138 0 0 0 0 1 1 1 1500 
0 0000 "bus 16224 PANTANO 138 0 0 0 0 1 1 1 1500 

0 0000 vbus 16230 FT.HUAM 138 0 0 0 0 1 1 1 1500 
0 0000 vbus 16219 TWNTYSEC 138 0 0 0 0 1 1 1 1500 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-tm-20-SPVL-SPGL-out.chf 

Thu Apr 26 11:55:30 2012 



Frequency P l o t  

I I 

v 

Time1 sec 1 
'RTrnlr  ,SOG;O 

i) C C 1 1 6 C  6000 
1 

" 1 1  

~ 5 9  

I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sj-trn-20-SPVL-SPGL-out.chf 
Page 2 

Thu Apr 26 11:55:30 2012 



Generator Angle P l o t  

Bowie Units 

16539 Bowm ~1 ie a o 

ih53a BmIg-si 21 o p 
16531 BOWIEZGZ 2 Z : O  0 

Palo Verde Units 
180.00 

.. 
.. . *: 0 . .  

igo. 

-am. 

> -  
, -  

00 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-20-SPVL-SPGL-out.chf 

. .  ;. " , .  1.'' '.;":. .. . Thu Apr 26 11:55:30 2012 
'. . . . .  . .  . . .  

. .  . 1 , .  

. .  



Voltage Plot 

1.15 

0.00 

. .  

. . .  . . .  . . . .  
T i m e t  Sec ) .  

WOQO 9'oRTOIST 5OQaD 0 a 1  
17005 BICK*BLL 349.0 0 1 1  

a 0  

0.0 1 1 12500 x o  
a 0.0000 vbus 16180 CORONA03 345.0 0 o.aooo *US 16101 aBWrtBg 345.0 o 0.0 1 1 1.2500 * 0.0000 vbus 16309 WINCHSTR 345.0 0 0.0 1 1 1,2500 

_.- 
0.3 I i 1:15da 

Time(  Sec ) 
TUWOM 138.0 0 0.0000 vbus 16218 0:O I 1 1 150U 

0.0000 vbus 16213 S.TRAIL 138.0 0 0.0 1 1 1.1500 
~ 0.0000 "bus 16224 PANTANO 138.0 0 

0.0 1 1 1.1500 
0.0 1 1 1.1500 

0.0000 vbos 16219 TWNTYSBC 138.0 0 
~ 0 0000 vbus 16230 ET.HUACH 138.0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
I tr-17lsp-pst-sj-tm-21-SPVL-VLTl-out.chf 

Thu Apr 26 11:55:39 2012 



Frequency Plot 
. . I , . . . . I . . : . 

8 -  .. . .  . I  . . .  

T i m e (  sec ) 
o 59.4900 fbus lCII00 TORTOLIT SOQ,P 0 1 i &a. 
x 59.4000 tbU 17005 81- 345.0 0 1 '1 60. 

0 . 0  1 I 60 5000 
a 59.4000 fbus U l O l  4(BBBLE8 345.Q 0 0.0 1 1 60.6000 

59.4000 fbus 16100 COROW?+CQ 345 0 0 

59.4000 fbns 16109 WINeMsTR 345.0 0 0,O 1 1 60.6060 ' 

60.60 

59.40 
0 

0 

x 
0 

A 

1 1 60.6090 
1 1 60,6000 

e P.0 1 1 60.6060 

66.60 

T i m e (  Bec I 
0 59.4000 fbtM mcsc 0.0 1 S O . W O D  

0 0 1 1 60.6000 59.4000 fbus 16213 S.TRA1L 138.0 0 
0.0 1 I 60.6000 59.4000 fbus 16224 PMTANO 138.0 o 
0.0 1 1 60.6000 a 59.4000 fbus 16219 TWNTYSEC 138.0 0 

e 59.4000 fbss  16230 FT.KUACH 138.0 D 0 . 0  1 1 60.6600 

.." .I 
1 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn-21-SPVL-VLT1-out.chf 

Thu Apr 26 11:55:39 2012 



Generator Angle P l o t  

Bowie Units 
1BO.00 

0 0  
0 

Timet mec 
180.0000 ang 16530 BOWIE-Q1 18 0 0 0 0 1 1 180 0000 
-1.80.0000 aag 16531 BOUIE-Q~ 27.0  o 0 0 1 1 180 0000 

0 - 1 8 0  0000 ang 16532 BOWIE-Sl 22 0 0 0 0 1 1 180 0000 

Palo Yerde Units . .  180.60 

\ 

-180.00 
n 

Time(  SEE ) 

~GOVRDZ 24.0 n 0 0  1 1 
1.0000 BM 14931 P-1 2 4 . 0  0 0 . 0  1 1 180.0000 

San Juan Units 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-2l-SPVL-VLTl-out.chf 

Thu Apr 2 6  11:55:39 2012 



Voltage Plot 

2 
10.0 

C 0 c 1 1 1 i i o c  L O C C I  ~ h i i i  16105 VAJL 3 4 5  0 

6.2560 , , ,  

I 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

. .  
.. . 

- * _  . .  
. . . . .  . . .  . 

- : .  . .  .. . 

. . .  

1 .  

* '  , . 

, .  

. .  
. .  

. .  
) '  . . 

. .  

. .  

, .  

, '  

. .  

Page 1 
tr-17lsp-pst-sj-trn-22-SPVL-WLWN-pst-out.chf 

Thu A p r  26 11:55:48 2012  



Frequency Plot 

I 1 , I I 
I I I 

G O  1 1 6 0 6  . .  
1 1  

- 0 . 5  10.0 
Time( 5ec ) 

n c c 1 I hr, s c o c  
1 8  

. -  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LAI-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

tr-17lsp-pst-sj-trn-22-SPVL-WLWN-pst-out.chf 

. 10.0 . .  . 

Page 2 

I .  
/ThU ADr 26 11:55:49 2012  



Generator Angle Plot 

Bowie Units 
ieo.00 

rime( sec 1 
BOW15 Ql 0 18O.OORB 

0 180.008$ 
0.0 1 I 180.9000 

' 

0 

-raa.ao 

, . , . . . , . 
, .  . . .  

. .  , .  

. . . .  . . . .  . .  
. .  

. ,  

Palo verse units ' , 

-180.0000 urg ~ 4 ~ 3 %  mgnmi a*.o 
-11O.QOQO &$ 14932 PAPXIIRD a 2 4 . 0  

sec ) 
:P 1 180.0004 ' 

1 1eo.ooaO u.0 

-- . . 

San Juan Units 
110.00 

L U . "  

Time( sec ) 
0 . 0  I 1 180.0000 

-180.0000 ang 10321 GJUAIP 6 4  22.0 0 0.0 1 1 180.0000 

lOalS 92.0 0 I;:::: 10319 S W  G2 24.0 0 0.0 1 1 18O.OUPO 
-180.0000 ang 10320 SJUANrG3 22.0 0 0.0 1 1 WU.0000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 -1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-22-SPVL-WLWN-pst-out.chf 

Thu Apr 26 11:55:49 2012 



. . . .  . - . . .  
" . . .  . 

' . ,.. 

, . . .  . . * .  . _ .  
,, ... .: . . . .  . . , .  . .  I .  

. . .  
. . .  . .  . .  . .. .. . . .  . 

, .-.. . .  . . .  . .  . .  . . .  
.I , .  . . 

. ' . , ' . I  . 
, _ .  2 .  ' 

- .  
. . .  4 ' 

. .  - .  . .  
. . . .  . .  

Voltage P l o t  

1.25 

?. o c  

d 
x 

1' 
0 

'a 

I 

io0 CORONAW 345.0 o 

000 vb% 161P9 W S f U X S T R  349-0 0 

0 . 6 0  

Time( eec J 
1 1  1 
1 1  i 
1 1 1.2500 
1 1 1.2500 
1. 1 1.1$00 

15 

9.QC 

0 0.n 1 1 1.1500 
0 0 I 1 1.1500 
0.0 1 1 1.1500 
0.0 1 1 1.1500 
0 0 1 1 1.1500 

Time(  sec ) 
16118 0.0000 vbu 

~ 0 OOUO "bus 16213 S TRAIL 138 0 0 
0.0000 vbue 16224 PANTANO 138 0 0 

A 0.0000 vb- 16219 TWNTYSEC 138 0 0 
0.0000 vbus 16230 Fp HUACH 138 0 0 

0 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-171sp-pst-sj-trn-23-VL-3Fault-WNVLVL.chf 

Thu Apr 26 11:55:58 2012 



I) 

D 

60. I 

59.4 

Frequency Plot 

I I 

C 0 1 1 6 0  G O O C  
' :  I 1 J i  I 

I 

- 0  5 

4000 €bus 
.^^^ 

T i m e (  sec ) s o m  3 4 5 . 0  

10.0 

U !I 1 I 6 3  600C 
1 1  
1 1 -  ,~ , 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

- 0  

Page 2 
t r -17lsp-pst-s j - t r r1-23-VL-3Faul t -WNVLVL,chf  

Thu Apr 26 1 1 : 5 5 : 5 8  2012 



Generator Angle Plot 

16530 30WIB-L31 18.9 
. .._ * -180.0000 an9 

. . _. . . .  . 

14931 PALovRDl 24.0  0 0 D 1 1 180.0000 
, 0 0  1 1 1  

-180.0000 ang 
? ,  -180.0000 ang N.6ivRs.2 2 4 . 0  0 

_____ 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 

Thu Apr 26 11:55:58 2012 



Voltage Plot 

1.25 

0. 

D 

Time( sec ) 
I 1. 
1 1. 

vbue 16000 TORTOLIT 500.0 0 
rbus 17005 BICK?JEL& 345.0 P 

0.0000 vbus 16190 CORONADO 345 Q 0 0.0 1 1 1 zsoo 
0.OogO vbus 16101 GRBENLEE 345.Q 0 0.0 1 1 1.2500 
0.0009 vbns 16199 PIBCHSTR 345.0 0 0 . 9  1 1 1.2soo 

1.25 

0 . 0 0  

Time( sec ) 
a 53 SOUTH 34 
x BI BPRWGR 34 
m 0.0000 vbus 16105 VAIL 343.0 0 o r o  i 1 1.2500 
6 0.0000 ubus 16106 

0 

VAZL2 345.0 0 0.0 I 1 1.2600 
0.0 1 1 1.2560 

" 0000 vbus 16114 PsNRLWes 345.0 0 

--.- 
Tim,( sec ) 

0.0000 VbUS 16218 TUCSON 138.0 0 
0.POOO vbus 16213 S.TRAIL 138 0 0 

D O.OPO0 VbyS 16214 PAUTANO 138.0 0 
A 0.0000 Vbw 16219 TWNTYSEC 138.0 0 
e 0.0000 VbUS 16230 ET.HuRcH 138.0 0 

U U I I 1.15QO 
0.0 1 1 1.1500 
0.0 1 1 1.1500 
0.0 1 1 l.lfOO 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2,010 

Page 1 
tr-17lsp-pst-sj-trr-24-WN-3Fault-GLWNVL.chf 

Thu Apr 26 11:56:07 2012 



60 I 

53 

. 6 0  

.40  

- .  . .. , .  . .  . .  - . . .  
. , . .  . .  

Frequency Plot . ~. . ,:, , I  . .  . I  : - . - 1 . .  - * . , - *  . .. . . . . .  . 

T i m e (  sec ) 
. . 

59.4080 fbus l%aM 0 1 
59.4000 fbm 17684 1 

~ 59.4000 fbus 16101 1 
LI I 59.4000 fbus 16100 1 

59.4000 fbus 16109 1 1 60,6000 

60 

.40  

. o  

0 

S(NTM 345.0  Tiwe( 0 sac I 0.0 1 1 60.6000 
0.0 1 1 60.6000 
0 . 0  1 1 60.6000 

0 . 0  1 1 60.6POO 

59.4000 Tbua 16103 
59.4000 mu 16104 SPREN~R 345 o o 

VAIL 3 4 5 . 0  0 
VAIL2 3 4 5 . 0  0 

4000 fbuB 16114 HNALWES 3 4 5 . 0  0 
59.4000 fbus 16105 0 . 0  1 1 6 0 . 6 0 ~ 0  

~ 59.4000 fbus 16106 

.. . 

I 

0 . 0  1 1 60.6000 
0 0 I 1 6 0  6000 

59 4000 fbus 16213 S.TRAIL 138 0 0 0 0 1 1 6 0  6000 
59 .4000 fbus 16224 PANTANO 138.0  0 0 . 0  1 1 60 6000 
59 .4000 fbus 16219 TWNTYSBC 138 0 0 0 0 1 1 60 6000 
59  4000 fhus 16230 FT.HUAM 138 0 0 

T i m (  eec ) 
TIJCSOR 138.0  0 9.4000 fbu8 16218 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 

tr-l7lsp-pst-sj-tm-24-WN-3Fault-GLWNVL.chf 

Thu Apr 26 11:56:07 2012 



Generator Angle Plot 

180.00 

-1ao.00 

180. oc 

-180.00 

Bowie Units 

Time( sec ) 
0 -180.0000 16530 BQWIE-Gl 18.0 0 

-180.0000 16531 WWIE 02 22.0 9 
-180.0000 an 16539 BortrE:si 22.0 p I .l 180.0000 

Palo Verde Units 

I". Y 

Time1 sec ) * -180.0000 ulg M.1031 --UIvRDl 24.0 Y D;P t 1 180.0000 
149'3 ; --." I L 

San Juan units 
180.00 

-180.00 

T i m (  sec ) 
0 -180.0000 m g  10318 SJUAN-Gl 22.0 0 u . 0  1 1 180.000D 

10319 SJLWi 02 20.0 0 0.0 1 1 180 0000 x -180.0000 e g  
10320 SJUbNrG3 22.0 0 0.0 1 1 ~ 8 0 . 0 0 0 0  0 -180.0000 ang 
10321 SJUAN-G4 22 0 0 0.0 1 1 180.0000 -180.0000 ang 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-tm-24-WN-3Fault-GLWNVL.chf 

Thu Apr 26 11:56:07 2012 



Voltage Plot 

. ;. .. . 

.o 
Time(  sec ) 

0.0000 4 b w  D . 0  0 L a  
0.0000 vbus 5.0 0 1 1  

1 1 1 2  
345.0 0 1 1 1.2 
345.0 0 0 0 1 1 1.a500 

5 0  0 

I a3 

. dt 
Time(  eec J 

1 1 1 2500 
1 1 1.2500 
1 1 1.2500 PIWWkS 149.0 0 

1.15 

I 
0 

0 
~ 0 0000 "bus 16213 S TRAIL 138 0 0 
~ 0.0000 vbus 16224 PANTAWO 138 0 0 

0 . 0 0 0 0  vbos 16219 'ZWNTYSEC 138.0 0 
0 0000 "bus 16230 ET HUACH 138 0 0 

0.0 1 1 1.1500 
0 0 I 1 1 1500 
0 0 1 1 1.1500 
0.0 1 1 1.1500 
0 0 1 1 1 1500 

Time( sec ) 
" .- 

i a i e  O.0000 vbui 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-trn~25-BW-3Fault-BOWIE-out.chf 

Thu Apr 26 11:56:16 2012 



Frequency P l o t  

i 

5 9 .  

* 

Time( sec ) 
103 SQu?1( J45.0 
104 dPRI€i@R 345.0 

'9 i bus  1610 V P I L  3 4 ,  c r n 1 I 6c  6 c o n  

T. 

0 5  1c 
Time( sec ) 

59.4000 fbus 1621% TuESolv 138.0 0 . 0  1 1 60.6POD 
5 9  4000 f b ~  16213 q TQAX 138 n 0 0 0 1 1 60 m o o  

- <  &?(I LL"c 1 ~ ~ 3 r  FT 111ncii 138 c r c o 1 1 s c  i n n d  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn-25-BW-3Fault-BOWIE-out.chf 

Thu Apr 26 11:56:16 2012 



Generator Angle P l o t  
. . . . . .  . . . . . . . .  . . . .  . . . . . . . . . .  .. 

1110.00 

-180.00 

T i m (  aec ) 
6 -180.0000 ang 16530 BOWIE-Gl 1 8 . 0  0 0 . 0  1 1 180.0000 

-180.0000 -ang 16531 BoWIE-G2 22 .0  0 0 . 0  1 1 180.0000 
16592 BOWIE-S1 22 .0  0 0 . 0  1 1 160.0000 0 -180.0000 ang 

0 

. . . . . .  . . . .  
180.00 

-180.00 
0 

0 

Time(  sec ) 

0 . 0  1 1 180.1 3 14932 WiUWROZ --.- 0 

1 8 s  1.00 

-180 .oo  
0 "... 

0 . 0  1 1 180.0000 

0 . 0  1 1 180.0000 

Time( sec 1 
-180.0000 ang 10318 5311RA_Gl 2 2 . 0  0 

-180 OD00 ang 10320 SJUAN-G3 22.0 0 
10319 sJtREI_G2 2 4 . 0  0 0 . 0  I 1 180.0000 

-18o.ooob ang 10321 ~ ~ Z T R N _ O ~  21.0 o 0 . a  1 1 18u.ooou 

-180.0000 aug 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

~ 

Page 3 

Thu Apr 26 11:56:16 2012 



Voltage P l o t  

1.25 

B .  C IO 
0 

Time(  sec ) 
,, D . O O O D  vkus 16000 TQ 500.Q 0 1 1 1.2500 

0.ObOP UblM 13005 BI 345.0 0 1 i 1.2506 
cI 0.0000 vbua 16100 CORONAW 345.0 0 0.0 I 1 1.2600 

0.0000 vbus 16101 QREENLEE 343.0 0 0 . 0  i i a.2500 
e 0.0000 vbns 16109 WINCIWTR 345 0 0 0.0 1 L 1.2500 

1.25 

p.00 
e 

-0.S 
Time( sec I 

I OD00 vbus 16al8 ‘SON 138.0 0 1 %  il - DO00 vbus 16213 IL 138.0 0 1 1  8 
0.0 1 1 1.1500 0.0000 vbus 16224 PANTANO 138.0 o 
0.0 1 1 1.1500 0.0000 vbns 16219 TWNTYSEC 138.0 0 

0.0000 vbus 16230 PT WACH 138.0 0 0.0 1 1 1.1500 

WESTERN ELECTRICITY COORDINATING COUNCIL 

SEPTEMBER 15, 2010 
2016 LA1-SA APPROVED SCENARIO BASE CASE 

Page 1 
tr-171sp-pst-sj-trn~26-WN-3Fau1t-VLWNWN-out.chf 

Thu Apr 26 11:56:26 2012 
I 

1 



Frequency P l o t  

6 0 . 6 0  

59.40 

59.4000 fburr ,, 59.4000 fbuS 
50.4000 fbus 

~ 59.4000 fbus 
Q 51.4000 f b w  

i 6 o ~ a  
17005 
16100 
16181 
16109 

TQFCTOLST 500.0 
B I m m L L  345 .0  
KIRONAW 395.0 
m E B  345.0 
WINWTR 345.0 

Time( sec ) 
0 
0 
b 
0 
0 

0.0 1 i 60.6000 
0.0 1 1 60.6000 
0.Q 1 1 60.6000 
0.0 1 1 60.6000 
0 - 0  1 1 60.6000 

60.60 

59.40 

Time( sec ) 
59.4000 mu * 59.4080 fins 
59.4000 fbus 1 I 60.6QOD 

I 59.4000 fbw 16106 VAILa 345.0 0 0 . 0  1 1 60.60PO 
0.0 1 1 6 0 . 6 0 0 0  59.4000 fbua 16114 PINALmS 3 4 5 . 0  0 

.40 

0 

0 

B.d 1 i 60.6BUO 
0.0 1 1 60 6080 
0.0 1 1 60 6000 
0.0 1 1 60 6000 
0.0 1 1 60 6000 

Time( 8ec I 
i6ai6 TUCSON 136.0 0 

59 4 u u O  fbus 16213 S TRAIL 138.0 0 
59.4000 fbus 16224 PANTANO 138.0 0 
59.4000 fbUS 16219 WNTYSKC 138.0 0 
59 4000 fbus 16230 pI.HUAQI 138 0 0 

59 I tbu 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-trn~26-WN-3Fault-VLWNWN-out.chf 

Thu Apr 26 11:56:26 2012 



Generator Angle Plot 

Bowie Units 
180.00 

-un. 00 
0 

T i m (  sec 1 . .  
lB.Q 0 1 
2 2 . 0  0 5 
22.0 0 1 

Palo Verde Units 
180.00 

-184.00 

Time(  sec ) 
0 . Q  1 1 180.0980 -180 14931 VRDl 2 l . B  0 

-180 14932 VRDa 24.0 0 0.0 i 1 in0.00~0 

0 
T i m (  eec ) 

1 
1 
1 

-180.0000 ang 1 180.0000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-17lsp-pst-sj-trn-26-WN-3Fault-VLWNWN-out.chf 

Thu Apr 26 11:56:26 2012 



Voltage P l o t  

1 25 
I I I I I i i i i 

0 00 
-0.5 108.0 

Time( sec ) 
0 0000 vbus 16000 TORTOLIT 500 0 0 0 0 1 1 1 2500 
0 0000 "bus 17005 BICKNELL 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16100 CORONADO 345 0 0 0 0 1 1 1 2500 
0 0000 "bus 16101 GREENLEE 345 0 0 0 0 1 1 1 2500 
0 0000 vbus 16109 WINCHSTR 345 0 0 0 0 1 1 1 2500 

1.25 , , , 1 , 1 

0 00 
. o  

Time( sec I 
0.0000 vbus 16103 SOUTH 345.0 0 0 0 1 1 1.2500 
0.0000 vbus 16104 SPRINGR 345.0 0 0.0 1 1 1.2500 
0.0000 vbus 16105 VAIL 345.0 0 0.0 1 1 1.2500 

I 0.0000 vbus 16106 VAILZ 345.0 0 0.0 1 1 1.2500 
0.0000 vbus 16114 PINALWES 345.0 0 0 0 1 1 1.2500 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 1 
tr-17lsp-pst-sj-tr1-27-SPVL-VLWN-out.chf 

Thu Apr 26 11:56:35 2012 



6 0 .  60  

0 

D 

0 
6 

0 

59.40 

6 

d 

. . . . . . . . .  . . . . . . .  . . . .  , . I  - . . . . .  _ . .  . . . . . . . . . . .  . .  Frequency Plot 
I :  . . . . . .  . . . . .  . . . . . . . . .  . . . . . . . .  * . ., 

Time( sec ) 
9.4000 fbus 16900 TORTOLIT 900.9 0 
9.4000 fbus 13005 BI- 345.0 0 

59.4000 fbus 16100 COROt#W 345.Q 0 

53.4000 fbos 16109 WINCWgTR 345.0 0 0 . 0  1 1 60.6060 
59.4000 fbua 16101 GFSBNLEB 345.Q 0 0.0 1 1 60.6000 

6 9 . 6 0  

59.46 

59 4000 fbua 
59.4000 fbus 
59.4000 fbus 
59.4000 fbus 
59.4000 fbss 

T i m (  sec ) 
I x1 138.0 o 0.0 1 1 60,698 

4 PANTAN0 138.0 0 0.0 1 1 60.6000 
9 T!4NTYSEC 138.0 0 0.0 1 1 60.6000 

P T . W A M  138.0 0 0.0 1 1 60.6000 

3 ~ . A M I Z  138.0 0 0 . 0  1 I 60.60au 

_ _  . . 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 IA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 2 
tr-17lsp-pst-sj-tm-27-SPVL-VLWN-out.chf 

.. . . . . .  . . .  I .  . . .  . . .  . . . .  . . . . .  . . . .  . . . . .  . . . . .  . . . .  Thu Apr 26 11:56:35 2012 . . . . . .  . .  . . .  . . .  . . . . . .  . .  . .  . .  
. .  . .  . .  

. .  . .  - . .  
. .  . .  

, . .  



. .  . .  . .  . .  . .  . . .  . 
. .  

. I . .  : 
. .  . .  

.. . 

lSb.00 

Generator Angle Plot 
4 .  .. . . 

* . . . . I . . 
... ... 

I 

Palo Verde Units 
180.00 

-180.00 
0 

180.00 

I 

San Juan Units 

=.- 
T i m (  8ec ) 

S3uRA_QI 

E J U A N 3 3  9 1 1 180.0000 (1 -180.0000 ang 
4 - 1 8 O . O Q P O  .an¶ 0 1 1 180.0000 

sJ(l1Ilp 01 0 
Q -  * -  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2016 LA1-SA APPROVED SCENARIO BASE CASE 
SEPTEMBER 15, 2010 

Page 3 
tr-l7lsp-pst-sj-trr-27-SPVL-VLWN-out.chf 

Thu Apr 26 11:56:35 2012 



Final Willow 345 kV Switchyard Facility Study Document 

October 29,2013 



I ucson tiectric vower 

WILLOW 345kV SWITCHYARD 
FACILITY STUDY DOCUMENT 

PREPARED BY: 

ENGINEERS 



POWER ENGINEERS, INC. 

411012013 

4/19/2013 

FACILITY STUDY 

J. NODURFT 3 

J. NODURFT 4 

PREPARED FOR: TUCSON ELECTRIC POWER 

PROJECT CONTACTS: 

5161201 3 

812312013 

8/28/2013 

JIM TAYLOR 
JDTAYLORQTEP. COM 

520-745-344 I 

J. NODURFT 5 

J. NODURFT 6 

J. NODURFT 7 

ANA BUSTAMANTE 
ABUSTAMANTE@TEP.COM 

520-917-8733 

I 1117/2013 1 J. NODURFT I 1  I 
I 4/1/2013 I J.NODURFT 1 2  I 

PHX 128-120 127695 (08/28/2013) GG PAGE i 
REV. I 

mailto:ABUSTAMANTE@TEP.COM


POWER ENGINEERS. INC . 

TABLE OF CONTENTS 

1.0 INTRODUCTION ........................................................................................................................ 1 

WILLOW SWITCHY ARD ....................................................................................................................... 1 
WINCHESTER SUBSTATION ................................................................................................................. 1 
GREENLEERHIL YOUNG SUBSTATION ............................................................................................... 1 
BOWIE-WILLOW TRANSMISSION LINE ............................................................................................... 1 

2.0 FORWARD ................................................................................................................................... 2 

3.0 DISCLAIMER .............................................................................................................................. 2 

4.0 SCOPE OF WORK ...................................................................................................................... 3 

4.1 TRANSMISSION .............................................................................................................................. 4 
4.2 SITE SURVEY ................................................................................................................................. 4 
4.3 GEOTECHNICAL FIELD INVESTIGATIONS AND ENGINEERING ....................................................... 4 
4.4 345 K v  WILLOW SWITCHYARD SITE DESIGN ............................................................................... 4 

4.6 GREENLEE/PHIL YOUNG SUBSTATION SITE ................................................................................. 7 
4.7 TRANSMISSION SYSTEM ............................................................................................................... 7 

4.5 WINCHESTER SUBSTATION SITE ................................................................................................... 6 

5.0 ESTIMATES OF PROBABLE COST AND CONSTRUCTION TIME ESTIMATES ........ 8 

5.2 CONSTRUCTION TIME ESTIMATES ................................................................................................ 9 

6.0 REFERENCES ........................................................................................................................... 10 

5.1 ESTIMATES OF PROBABLE COST ................................................................................................... 8 

ATTACHMENT A: ONE LINE DIAGRAM - WILLOW 345 KV SWITCHYARD (INITIAL) 
.............................................................................................................................................................. 11 

ATTACHMENT B: ONE LINE DIAGRAM - WILLOW 345 KV SWITCHYARD 
(ULTIMATE) ...................................................................................................................................... 12 

PROTECTION (INITIAL) ................................................................................................................ 13 
ATTACHMENT C: ONE LINE DIAGRAM - WILLOW 345 KV SWITCHYARD 

ATTACHMENT D: ONE LINE DIAGRAM -WILLOW 345 KV SWITCHYARD 
PROTECTION (ULTIMATE) SHEET 1 - 3 ................................................................................... 14 

ATTACHMENT E: GENERAL ARRANGEMENT - WILLOW 345 KV SWITCHYARD 
STRAIN BUS (INITIAL) ................................................................................................................... 15 

ATTACHMENT F: GENERAL ARRANGEMENT - WILLOW 345 KV SWITCHYARD 
STRAIN BUS (ULTIMATE) ............................................................................................................. 16 

COMMUNICATION BLOCK DIAGRAM ..................................................................................... 17 

AUTOMATION BLOCK DIAGRAM ............................................................................................. 18 

ATTACHMENT G: BLOCK DIAGRAM - WILLOW 345 KV SWITCHYARD 

ATTACHMENT H: BLOCK DIAGRAM - WILLOW 345 KV SWITCHYARD 

PHX 128-120 127695 (08/28/2013) GG PAGE ii 
REV . 7 



POWER ENGINEERS, INC. 

1 .O INTRODUCTION 

Willow Switchyard 

The Willow Switchyard site is located about one (1) mile east of Highway 191 and 
approximately eight (8) miles north of Interstate 10. Willow Switchyard will be the Bowie 
Power Station (BPS) interconnection point into the Tucson Electric Power (TEP) 
transmission system. Willow will be a newly established 345 kV switchyard which will serve 
as the point of interconnection (POI) to the existing TEP Winchester - Greenlee/Phil Young 
Transmission Line. The establishment of Willow Switchyard will require modifications to 
each of the remote substations connected on the existing Winchester - GreenleePhil Young 
345 kV Transmission Line. The Willow Switchyard initial build-out will be a four (4) breaker 
‘ring’ bus arrangement laid out for an eighteen (1 8) breaker, breaker-and-a-half (BAAH) 
ultimate arrangement. Two line terminals in the initial configuration will connect to the 
Bowie Switchyard and the remaining two will connect to TEP’s Winchester and 
GreenleePhil Young substations. 

Winchester Substation 

The TEP Winchester Substation is one of the two remote substations. TEP has determined 
that the primary relay channel communication between Willow Switchyard and Winchester 
Substation will be via microwave as a primary system and Power Line Carrier (PLC) acting 
as the back-up communications system. In order to meet this requirement, the existing 
Greenlee/Phil Young line terminal at Winchester must be modified. Other modifications to 
the Winchester Substation to facilitate the establishment of Willow Switchyard include the 
reprogramming of the protective digital relays, modification of the microwave 
communication system, and updating equipment nameplates. 

GreenleelPhil Young Substation 

The TEP GreenleelPhil Young Substation is the other of the two remote substations to the 
Willow Switchyard. TEP has determined that the primary relay channel communication 
between Willow Switchyard and Greenlee/Phil Young Substation will be via microwave as a 
primary system and Power Line Carrier (PLC) acting as the back-up communications system. 
In order to meet this requirement, the existing Winchester line terminal at GreenleelPhil 
Young Substation must be modified. Other modifications to the GreenleelPhil Young 
Substation to facilitate the establishment of Willow Switchyard include the reprogramming of 
the protective digital relays, modifications of the microwave communication system, and 
updating equipment nameplates. 

Bowie-Willow Transmission Line 

This double circuit 345 kV transmission line will originate at Bowie Switchyard located 
approximately two (2) miles north of the town of Bowie, Arizona. The line will traverse 
generally north and west before entering Willow Switchyard. 

The 345 kV transmission line from Bowie Power Station to Willow Switchyard will be 
approximately fifteen (1 5) miles long. The construction will be self supporting tubular steel 
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poles, double circuit configuration, and double bundled conductor with separate overhead and 
optical ground wires. 

2.0 FORWARD 

This estimate has been prepared with +I- 20% accuracy. A 20% contingency has been 
added to the estimate which is to be applied before any adder is considered. All 
assumptions are clearly defined within this document and should be duly noted. 

Many costs included in this report will vary with market conditions and the final design. 
While this document reflects budgetary estimates, it is important to note that labor and 
material costs continue to rise. Additionally, the prices of both equipment and 
construction labor fluctuate. This report contains current costs, but these costs are subject 
to change based on market conditions and final design. The cost amounts reimbursed by 
Bowie Power Station, LLC (Bowie) will be the actual expenses incurred in the 
completion of work as defined herein (including overheads). Repayment details will be 
documented and finalized in the Large Generator Interconnect Agreement (LGIA). 

3.0 DISCLAIMER 

The developer will be required to meet all FERC, NERC, and other governing agency 
requirements. 

Estimates, forecasts, projections, and schedules relating to costs, final design, quantities, 
and pricing (including but not limited to, property costs, construction, operation or 
maintenance costs, andor energy or commodity demand and pricing), are opinions based 
upon experience, qualifications, and judgment. The Retail Service Provider has no 
control over the weather, cost, availability of labor, materials and equipment, labor 
productivity, energy or commodity pricing, demand or usage, population demographics, 
market conditions, regulatory environment, change in technology, and other economic or 
political factors effecting such estimates or projections. The Retail Service Provider 
acknowledges that actual results may vary significantly from the representations and 
opinions herein. Nothing herein will be construed as a guarantee or warranty (actual or 
implied) that rates, demand, pricing, costs, performance schedules, quantities, 
technology, or any other related items will not vary from opinions contained in this 
report. 

All costs included in this estimate are subject to change if the final design, project 
performance, or requirements change from that shown on the preliminary data provided 
by Bowie. 

This estimate does not include any land, easements, access roads, land grading or 
preparation, surveying, storm water permitting and handling, custom design structures, 
extraordinary circumstances (high resistance ground, difficult terrain, etc.), special 
protection schemes, or permitting costs. Any additional time spent and/or costs incurred 
will be the responsibility of the developer. 

“Network Upgrades” are intended to refer to all facilities required to be upgraded to 
mitigate impacts of the Project that are on the utility side of Point of Interconnection. 
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Typically the cost for capacity, if any, above that required by the Project that is part of a 
Network Upgrade is reimbursed over time. This amount is negotiated by the parties as 
required by the LGIA. 

4.0 SCOPE OF WORK 

In summary, this Facilities Study: 

Specifies and estimates the cost of the equipment, engineering, procurement and 
construction work (including overhead transmission lines) needed to implement 
the interconnection facility. 
Identifies the electrical switching configuration of the equipment, including, 
without limitation, circuit breakers, disconnect switches, protection, station 
security, communications facilities and other station equipment. 
Identifies an estimate of the time required to complete the construction and 
installation of such facilities. 

The following attachments are also included in the scope of work: 

Attachment A: One Line Diagram - Willow 345 kV Switchyard (Initial) 
Attachment B: One Line Diagram - Willow 345 kV Switchyard (Ultimate) 
Attachment C: One Line Diagram - Willow 345 kV Switchyard Protection (Initial) 
Attachment D: One Line Diagram - Willow 345 kV Switchyard Protection (Ultimate) 
Sheets 1 - 3 of 3 
Attachment E: General Arrangement - Willow 345 kV Switchyard Strain Bus (Initial) 
Attachment F: General Arrangement - Willow 345 kV Switchyard Strain Bus 
(Ultimate) 
Attachment G: Block Diagram - Willow 345 kV Switchyard Communication Block 
Diagram 
Attachment H: Block Diagram - Willow 345 kV Switchyard Automation Block 
Diagram 

The scope of work includes the design, procurement, construction, and commissioning of 
a new 345 kV Willow Switchyard facility and the necessary transmission upgrades 
needed to interconnect the new switchyard. The switchyard facility will consist of six (6) 
bays with the initial build incorporating a four (4) breaker ring bus configuration in bays 
two (2) and six (6). Bay Two (2) will include one (1) 345 kV circuit breaker which will 
act as the landing point for TEPs 345 kV Winchester-Greenlee/Phil Young transmission 
line. Bay Six (6) will include three (3) 345 kV circuit breakers configured in a BAAH 
scheme bringing in two (2) generation feeders from Bowie Power Station. Bay Three (3) 
will bring the TEP Springerville-Vail transmission line into the switchyard but will only 
pass through the switchyard at this time. Bays one, four and five ( 1 , 4  and 5) will remain 
open for the initial development of Willow Switchyard, but will be utilized in the future. 
Attachments E and F show the Initial and Ultimate General Arrangements respectively. 
TEPs Springerville-Vail and Winchester-Greenlee/Phil Young 345 kV transmission lines 
currently run inside an easement approximately seven hundred feet (700’) north of the 
proposed Willow Switchyard site. The existing easement provides space for an 
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additional 345 kV transmission line to accommodate for future growth. A new 
transmission line easement will be required between TEPs existing transmission 
easement and the new Willow Switchyard. TEP will reroute the existing 345 kV 
transmission lines through Willow Switchyard requiring the addition of new 345 kV steel 
support structures inside the new easement. The new easement will also need to be 
adequate to accommodate the additional future 345 kV transmission line which will be 
incorporated into Bay One (1) in the ultimate design. 

A System Impact Study (SIS) has been performed and was completed on July 11,20 12 to 
determine what impacts the addition of the 500 MW Bowie Power Station project would have 
on TEP’s 345 kV transmission system. Any additional generation above the 500 MW net 
output of Bowie generation would need to be studied to evaluate any additional impacts it may 
have on TEP and surrounding transmission systems. To ensure that NERC Standards and 
WECC System Performance Regional Business Practices are not violated, Bowie is required to 
mitigate any violation that the additional generation causes and participate to the level of 
project contribution to any existing violations. 

The SIS found that N-2/N-1-1 contingencies would result in transmission facility 
overloads. Mitigation was proposed for system improvements such as upgrading 
overloaded transmission lines and installing capacitors for voltage support or a Special 
Protection Scheme (SPS) would mitigate the issues found with the initial 500 MW of 
Bowie generation. 

4.1 Transmission 

This project will incorporate TEPs Winchester-Greenlee/Phil Young and Springerville- 
Vail345 kV transmission lines into the new Willow Switchyard. This project will also 
accommodate for future development, leaving room for an additional 345 kV line 
running parallel to the existing two TEP lines being brought into Willow Switchyard. 

4.2 Site Survey 

The Project shall secure services from a TEP approved survey company to perform site 
and access road surveys. Survey data will be used in grading design, soil cut-and-fill 
calculations and structure positioning. 

4.3 Geotechnical Field Investigations and Engineering 

A geotechnical investigation for the Willow Switchyard site will be completed by a TEP 
approved geotechnical firm. The results of this report will be evaluated to establish the 
design basis for foundation and electrical grounding design. 

4.4 345 kV Willow Switchyard Site Design 

345 kV Willow Switchvard Site - Site Preuaration. Grading and Drainage Design 
Bowie will be responsible for all site preparation work, grading and drainage design at 
the Willow Switchyard site with TEP approval as appropriate to meet TEP standards. 
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345 kV Willow Switchvard Site - Civil/Structural Design 
All station foundations, footings, etc. shall be designed according to TEP standards. 

A complete ground-grid per the most recent ANSUIEEE STD 80 using 4JO copper will be 
installed. 

A 30x80 foot control house will be installed to contain the metering, protection, control 
devices, and all ancillary equipment necessary to facilitate switchyard operation. A 10x20 foot 
section of this building will be walled off with a dedicated outside entrance and no entrance 
from inside the building for non-TEP protection, communication, and automation and control 
equipment. 

. 

Conduit will be routed between the control building and equipment via cable trench and Under 
Ground (UG) PVC conduits with Rigid Galvanized Steel (RGS) above ground. The transition 
hub at ground level will be sealed with concrete. 

345 kV Willow Switchvard Site -Electrical Desim 
All equipment will be rated at 345 kV nominal with 3000A continuous and 40kA short circuit 
ratings. Ratings are based upon System Impact Study values and Bowie Power Station second 
power block having identical ratings to the first. 

The bus design for this new substation will use ACSR strain bus configured as a four breaker, 
four terminal ‘ring’ bus with an ultimate build-out of a 18 breaker, 12 terminal BAAH layout. 
The bays will be rated for 3000A and the main busses will be rated for 4000A. 

Primary station service will utilize a single phase 333kV Bus Power Potential Transformer on 
each main bus (A and B). Back-up station service power will be provided by a 80kW propane 
stand by generator. 

DC service will be supplied by a 63 cell, 125VDC, 720Ah battery bank. The microwave 
communication system will have its own 24 cell, 48VDC, 280Ah battery bank. 

Willow Switchyard will be protected against lightning strikes via static masts and static wires. 
Lightning protection will be based on the ‘Rolling Sphere’ method. 

To allow for re-establishment of the ‘ring’ during a line outage line disconnect switches will be 
installed on each terminal. All of the terminal line disconnects will have grounding switches on 
the line side of the disconnect switch to provide visual grounding verification and enhance 
personnel safety. 

345 kV Willow Switchvard Site - Protection, Metering, Automation and Communications 
Protective relaying at Willow Switchyard will be performed using high speed microprocessor 
relays and coordinated with the remote end relays at Winchester and GreenleePhil Young 
Substations and Bowie Plant Switchyard. Distance relaying and line differential relaying will 
incorporate the SEL-42 1, SEL-32 1 and SEL-3 1 1 L respectively. Each circuit breaker will be 
protected by over current and breaker failure relaying using the SEL-352. Future BAAH bus 
protection will be performed using a current differential scheme. 

I 
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Primary relay channel communication between Willow Switchyard and the Winchester and 
Greenlee/Phil Young Substations will be via microwave, while secondary relay channel 
communications will incorporate Power Line Carrier (PLC). Preliminary design provided by 
the developer shows both primary and secondary relay channel communication between 
Willow Switchyard and Bowie Plant Switchyard will be implemented using two fiber optic 
cables in an Optical Ground Wire (OPGW). Microwave towers and ancillary microwave 
equipment will be installed within thirty (30’) feet of switchyard control building. 

The communications systems between Willow Switchyard and the Bowie Plant Switchyard, 
Winchester Substation and Greenlee/Phil Young Substation will be in place to allow for the 
SPS option mentioned in the SIS to be implemented. Should Bowie decide to implement the 
SPS option opposed to the system improvement option, the SPS will be owned, operated, and 
maintained by the Customer. The SIS study assumed the loss of power output from the project 
would be made up by the Navajo generator swing bus. Meeting incremental power and/or 
reserve requirements are assumed to be the responsibility of the project. 

e 

Metering accuracy bushing current transformers and bus potential transformers will supply the 
TEP ION revenue meters with 345 kV TEP transmission system power usage quantities. 
Bowie will also locate primary and secondary revenue meters within Willow Switchyard for 
verification. 

345 kV Willow Switchyard Site - Site Securitv 
Willow Switchyard security will be designed to meet TEP security specifications and North 
American Electric Reliability Corporation (NERC) Critical Infi-astructure Protection (CIP) 
standards; as required. 

4.5 Winchester Substation Site 

345 kV Winchester Substation - Civil/Structural Uuarades 
Conduit will be routed between control building and equipment via cable trench and Under 
Ground (UG) PVC conduits with Rigid Galvanized Steel (RGS) above ground. The transition 
hub at ground level will be sealed with concrete. 

Any modifications and/or additions to the existing ground-grid located at the Willow line 
terminal will be made per most recent ANSVIEEE STD 80 using 4/0 copper and will tie to new 
equipment and existing grid. 

345 kV Winchester Substation - Protection. Meterina, Automation and Communications 
Uuarades 
Existing high speed microprocessor distance and line differential protective relays will be re- 
programmed to coordinate with the corresponding relays at Willow Switchyard. 

Communication facilities will exchange protection, metering, control and communication 
signals between Winchester Substation and Willow Switchyard. The primary relay channel 
communication will be achieved by using microwave facilities. The secondary relay channel 
and the remainder of communication functions will be via PLC. 

The existing Winchester line terminal B and C phase conductor will be upgraded with a 
Coupling Capacitor Voltage Transformer (CCVT) with carrier accessories and a line trap. 

PHX 128-120 127695 (08/28/2013) GG PAGE 6 
REV. 7 



POWER ENGINEERS, INC. 

Nameplates will be replaced on protective relaying panel and equipment as necessary to alter 
line destination to Willow Switchyard from GreenleePhil Young Substation. 

4.6 Greenlee/Phil Young Substation Site 

345 kV Greenlee/Phil Young Substation - Civil/StructuraI Upgrades 
Conduit will be routed between control building and equipment via cable trench and Under 
Ground (UG) PVC conduits with Rigid Galvanized Steel (RGS) above ground. The transition 
hub at ground level will be sealed with concrete. 

Any modifications andor additions to the existing ground-grid located at the Willow line 
terminal will be made per most recent ANSVIEEE STD 80 using 410 copper and will tie to new 
equipment and existing grid. 

345 kV GreenIee/PhiI Young - Protection, Metering, Automation and Communications 
Upgrades 
Line Protection: Existing high speed microprocessor distance and line differential protective 
relays will be re-programmed to coordinate with the corresponding relays at Willow 
Switch yard. 

Communication facilities will exchange protection, metering, control and communication 
signals between Greenlee/Phil Young Substation and Willow Switchyard. The primary relay 
channel communication will be achieved by using microwave facilities. The secondary relay 
channel and the remainder of communication functions will be via PLC. 

The existing Greenlee/Phil Young line terminal B and C phase conductor will be upgraded with 
a Coupling Capacitor Voltage Transformer (CCVT) with carrier accessories and a line trap. 

Nameplates will be replaced on protective relaying panel and equipment as necessary to alter 
line destination to Willow Switchyard from Winchester Substation. 

4.7 Transmission System 

The following Transmission Upgrades are required to connect Willow Switchyard to 
TEPs 345 kV transmission system and meet mitigation impact requirements: 

The breaking of TEPs Winchester to Greenlee/Phil Young 345 kV transmission 
line. 
The rerouting of TEPs Springerville to Vail345 kV transmission line. 
The addition of eight (8) 90" deadend free-standing monopoles. 
The addition of three (3) twin bundled 954 kcmil ACSR (Cardinal) and two static 
wires between the new 90" deadend fi-ee-standing monopoles connecting existing 
TEP 345 kV transmission lines with Willow Switchyard. 

, 
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Labor 
Transmission 
Construction Management 
Engineering 
Contractor Mobilization/Demobilization 

5.0 ESTIMATES OF PROBABLE COST AND CONSTRUCTION TIME 
ESTIMATES 

$6,030,000 
$1,058,000 
$1,521,000 

$918,000 
$20,000 

5.1 Estimates of Probable Cost 

k 

Subtotal $17,008,000 
Contingency (20%) $3,402,000 
E & S Loads (12.3%) $672,000 

Project dollar amounts shown in this section are in 20 13 US dollars. The cost of the 
Bowie Plant Switchyard equipment and construction is not included in this study. The 
cost of the 345 kV double-circuit transmission line between Bowie Plant Switchyard and 
Willow Switchyard are not included in this study. All costs include materials, labor, and 
overheads. 

Network Uuprades 
All costs associated with Willow Switchyard shown in Table 1 are considered network upgrade 
and will initially be paid for by the developer. The developer will then be reimbursed for these 
costs over a 20 year period based on terms negotiated in the LGIA. 

Communication upgrades at Greenlee/Phil Young and Winchester Substations are included in 
the network upgrade cost estimate. 

Table 1: Estimates of Network Upgrades for Interconnection Facility 

Willow Switchyard Facility Network Upgrades 
Material I S7.461.000 

I 
Total Estimated Cost $21,082,000 

Interconnection Costs 
The Winchester-Greenlee/Phil Young 345kV transmission line currently runs on the north side 
of the Springerville-Vail345kV transmission line. Bringing the Winchester-GreenleeRhil 
Young line into Willow Switchyard would require two 345kV line crossings if the 
Springerville-Vail line is not rerouted through Willow Switchyard. These line crossings 
increase both safety and reliability risks on TEPs transmission system moving forward. 
Therefore, the rerouting of the Springerville-Vail345kV transmission line has been included in 
this scope of work and will be considered an interconnection cost. A breakdown of the 
Interconnection Costs is shown below in Table 2. 
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Material 
Labor 
Transmission 
Construction Management 

Table 2: Estimates of Interconnection Costs for Interconnection Facility 

$209,000 
$3 19,000 

$1,058,000 
$66,000 

Engineering 
Contractor MobilizatiodDemobilization 

$34,000 
$0 

Subtotal 
Contingency (20%) 
E & S Loads (12.3%) 

Total Estimated Cost 

5.2 Construction Time Estimates 

$1,686,000 
$337,000 
$54,000 

$2,078,000 

Construction time estimates are based on current equipment availability and dates 
provided by the equipment manufacturers. These timeframes provided are estimates only 
and may vary due to unforeseeable circumstances. 

Table 2: Construction Time Estimates 

Equipment Procurement 
Engineering 
Site Preparation 
Site Construction 
Transmission Upgrades 
Commissioning 

46 weeks 
46 weeks 
4 weeks 
20 weeks 
12 weeks 
8 weeks 

The actual construction start date will be determined by the LGIA. A construction 
schedule will be created with the projected completion dates for each task listed in the 
table above. All timeframes, other than commissioning will be coordinated in a manner 
to be completed at or about the same time. Commissioning will then be performed once 
construction has been completed. 
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ATTACHMENT A: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD (INITIAL) 
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ATTACHMENT B: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD (ULTIMATE) 
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ATTACHMENT C: ONE LINE DIAGRAM - WILLOW 345 KV 
SWlTC HYARD PROTECT1 ON (IN IT1 AL) 
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ATTACHMENT D: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD PROTECTION (ULTIMATE) SHEET 1 - 3 

PAGE 14 
REV. 7 

PHX 128-120 127695 (08/28/2013) GG 



=li =e 

i P- $@ r t 



&-- si 
f 

gi 

6 w i. 

3 

I 

I 

sb' 

D 



E 

! 

-r 
i 

~ 'I 

L - 

c 
L$ - 
d@$ T 

W 

I 



P 0 WER ENGINEERS, INC. 

ATTACHMENT E: GENERAL ARRANGEMENT - WILLOW 345 KV 
SWITCHYARD STRAIN BUS (INITIAL) 
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ATTACHMENT F: GENERAL ARRANGEMENT - WILLOW 345 KV 
SWITCHYARD STRAIN BUS (ULTIMATE) 
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a 
ATTACHMENT G: BLOCK DIAGRAM -WILLOW 345 KV 
SWITCHYARD COMMUNICATION BLOCK DIAGRAM 

a 

a 
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ATTACHMENT H: BLOCK DIAGRAM -WILLOW 345 KV 
SWITCHYARD AUTOMATION BLOCK DIAGRAM 
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STANDARD LARGE GENERATOR INTERCONNECTION AGREEMENT 

THIS STANDARD LARGE GENERATOR INTERCONNECTION 
AGREEMENT (“Agreement”) is made and entered into this 30th day of January, 
2015, by and between Bowie Power Station, LLC, a Limited Liability Corporation 
organized and existing under the laws of the State of Arizona (“Interconnection 
Customer” with a Large Generating Facility), Tucson Electric Power Company 
(“TEP” and the “Transmission Provider” and “Transmission Owner”), a Corporation 
organized and existing under the laws of the State of Arizona, and Public Service 
Company of New Mexico, a Corporation organized and existing under the laws of 
the State of New Mexico (“PNM” or “Transmission Owner”). Interconnection 
Customer, Transmission Provider and Transmission Owner each may be referred to 
as a “Party” or collectively as the “Parties.” 

Recitals 

WHEREAS, TEP and PNM are co-owners of the portion of the 
Transmission System at the Point of Interconnection, and TEP is the Transmission 
Provider for the Transmission System; and 

WHEREAS, Interconnection Customer intends to own, lease and/or control 
and operate the Generating Facility identified as a Large Generating Facility in 
Appendix C to this Agreement; and, 

WHEREAS, the Parties have agreed to enter into this Agreement for the 
purpose of interconnecting the Large Generating Facility with the Transmission 
System; 

NOW, THEREFORE, in consideration of and subject to the mutual 
covenants contained herein, it is agreed: 

When used in this Standard Large Generator Interconnection Agreement, 
terms with initial capitalization that are not defined in Article 1 shall have the 
meanings specified in the Article in which they are used or the Open Access 
Transmission Tariff (Tariff). 

Article 1. Definitions 

Adverse System Impact shall mean the negative effects due to technical or 
operational limits on conductors or equipment being exceeded that may 
compromise the safety and reliability of the electric system. 

Affected System shall mean an electric system other than the Transmission 
Provider’s Transmission System that may be affected by the proposed 
interconnection. 

Affected System Operator shall mean the entity that operates an Affected 
System. 
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Affdiate shall mean, with respect to a corporation, partnership or other 
entity, each such other corporation, partnership or other entity that directly or 
indirectly, through one or more intermediaries, controls, is controlled by, or 
is under common control with, such corporation, partnership or other entity. 

Ancillary Services shall mean those services that are necessary to support 
the transmission of capacity and energy from resources to loads while 
maintaining reliable operation of the Transmission Provider’s Transmission 
System in accordance with Good Utility Practice. 

Applicable Laws and Regulations shall mean all duly promulgated 
applicable federal, state and local laws, regulations, rules, ordinances, codes, 
decrees, judgments, directives, or judicial or administrative orders, permits 
and other duly authorized actions of any Governmental Authority. 

Applicable Reliability Council shall mean the reliability council applicable 
to the Transmission System to which the Generating Facility is directly 
interconnected. 

Applicable Reliability Standards shall mean the requirements and 
guidelines of NERC, the Applicable Reliability Council, SRSG, and the 
Control Area of the Transmission System to which the Generating Facility is 
directly interconnected. 

Base Case shall mean the base case power flow, short circuit, and stability 
data bases used for the Interconnection Studies by the Transmission Provider 
or Interconnection Customer. 

Breach shall mean the failure of a Party to perform or observe any material 
term or condition of the Standard Large Generator Interconnection 
Agreement. 

Breaching Party shall mean a Party that is in Breach of the Standard Large 
Generator Interconnection Agreement. 

Business Day shall mean Monday through Friday, excluding Federal 
Holidays. 

Calendar Day shall mean any day including Saturday, Sunday or a Federal 
Holiday. 

Clustering shall mean the process whereby a group of Interconnection 
Requests is studied together, instead of serially, for the purpose of 
conducting the Interconnection System Impact Study. 

Commercial Operation shall mean the status of a Generating Facility that 
has commenced generating electricity for sale, excluding electricity 
generated during Trial Operation. 
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Commercial Operation Date of a unit shall mean the date on which the 
Generating Facility commences Commercial Operation as agreed to by the 
Parties pursuant to Appendix E to the Standard Large Generator 
Interconnection Agreement. 

Confidential Information shall mean any confidential, proprietary or trade 
secret information of a plan, specification, pattern, procedure, design, device, 
list, concept, policy or compilation relating to the present or planned business 
of a Party, which is designated as confidential by the Party supplying the 
information, whether conveyed orally, electronically, in writing, through 
inspection, or otherwise. 

Control Area shall mean an electrical system or systems bounded by 
interconnection metering and telemetry, capable of controlling generation to 
maintain its interchange schedule with other Control Areas and contributing 
to frequency regulation of the interconnection. A Control Area must be 
certified by the Applicable Reliability Council. 

Default shall mean the failure of a Breaching Party to cure its Breach in 
accordance with Article 17 of the Standard Large Generator Interconnection 
Agreement. 

Dispute Resolution shall mean the procedure for resolution of a dispute 
between the Parties in which they will first attempt to resolve the dispute on 
an informal basis. 

Distribution System shall mean the Transmission Provider’s facilities and 
equipment used to transmit electricity to ultimate usage points such as homes 
and industries directly from nearby generators or from interchanges with 
higher voltage transmission networks which transport bulk power over longer 
distances. The voltage levels at which distribution systems operate differ 
among areas. 

Distribution Upgrades shall mean the additions, modifications, and 
upgrades to the Transmission Provider’s Distribution System at or beyond 
the Point of Interconnection to facilitate interconnection of the Generating 
Facility and render the transmission service necessary to effect 
Interconnection Customer’s wholesale sale of electricity in interstate 
commerce. Distribution Upgrades do not include Interconnection Facilities. 

Effective Date shall mean the date on which the Standard Large Generator 
Interconnection Agreement becomes effective upon execution by the Parties 
subject to acceptance by FERC, or if filed unexecuted, upon the date 
specified by FERC. 

Emergency Condition shall mean a condition or situation: (1) that in the 
judgment of the Party making the claim is imminently likely to endanger life 
or property; or (2) that, in the case of a Transmission Provider, is imminently 
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likely (as determined in a non-discriminatory manner) to cause a material 
adverse effect on the security of, or damage to Transmission Provider’s 
Transmission System, Transmission Provider’s Interconnection Facilities or 
the electric systems of others to which the Transmission Provider’s 
Transmission System is directly connected; or (3) that, in the case of 
Interconnection Customer, is imminently likely (as determined in a non- 
discriminatory manner) to cause a material adverse effect on the security of, 
or damage to, the Generating Facility or Interconnection Customer’s 
Interconnection Facilities. System restoration and black start shall be 
considered Emergency Conditions; provided, that Interconnection Customer 
is not obligated by the Standard Large Generator Interconnection Agreement 
to possess black start capability. 

Energy Resource Interconnection Service shall mean an Interconnection 
Service that allows the Interconnection Customer to connect its Generating 
Facility to the Transmission Provider’s Transmission System to be eligible to 
deliver the Generating Facility’s electric output using the existing firm or 
nonfirm capacity of the Transmission Provider’s Transmission System on an 
as available basis. Energy Resource Interconnection Service in and of itself 
does not convey transmission service. 

Engineering & Procurement (E&P) Agreement shall mean an agreement 
that authorizes the Transmission Provider to begin engineering and 
procurement of long lead-time items necessary for the establishment of the 
interconnection in order to advance the implementation of the 
Interconnection Request. 

Environmental Law shall mean Applicable Laws or Regulations relating to 
pollution or protection of the environment or natural resources. 

Federal Power Act shall mean the Federal Power Act, as amended, 16 
U.S.C. $8 791a et seq. 

FERC shall mean the Federal Energy Regulatory Commission (Commission) 
or its successor. 

Force Majeure shall mean any act of God, labor disturbance, act of the 
public enemy, war, insurrection, riot, fire, storm or flood, explosion, 
breakage or accident to machinery or equipment, any order, regulation or 
restriction imposed by governmental, military or lawfully established civilian 
authorities, or any other cause beyond a Party’s control. A Force Majeure 
event does not include acts of negligence or intentional wrongdoing by the 
Party claiming Force Majeure. 

Generating Facility shall mean Interconnection Customer’s device for the 
production of electricity identified in the Interconnection Request, but shall 
not include the Interconnection Customer’s Interconnection Facilities. 
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Generating Facility Capacity shall mean the net capacity of the Generating 
Facility and the aggregate net capacity of the Generating Facility where it 
includes multiple energy production devices. 

Good Utility Practice shall mean any of the practices, methods and acts 
engaged in or approved by a significant portion of the electric industry during 
the relevant time period, or any of the practices, methods and acts which, in 
the exercise of reasonable judgment in light of the facts known at the time the 
decision was made, could have been expected to accomplish the desired 
result at a reasonable cost consistent with good business practices, reliability, 
safety and expedition. Good Utility Practice is not intended to be limited to 
the optimum practice, method, or act to the exclusion of all others, but rather 
to be acceptable practices, methods, or acts generally accepted in the region. 

Governmental Authority shall mean any federal, state, local or other 
governmental regulatory or administrative agency, court, commission, 
department, board, or other governmental subdivision, legislature, 
rulemaking board, tribunal, or other govemmental authority having 
jurisdiction over the Parties, their respective facilities, or the respective 
services they provide, and exercising or entitled to exercise any 
administrative, executive, police, or taxing authority or power; provided, 
however, that such term does not include Interconnection Customer, 
Transmission Provider, or any Affiliate thereof. 

Hazardous Substances shall mean any chemicals, materials or substances 
defined as or included in the definition of “hazardous substances,” 
“hazardous wastes,” “hazardous materials,” “hazardous constituents,” 
“restricted hazardous materials,” “extremely hazardous substances,” “toxic 
substances,” “radioactive substances,” “contaminants,” “pollutants,” “toxic 
pollutants” or words of similar meaning and regulatory effect under any 
applicable Environmental Law, or any other chemical, material or substance, 
exposure to which is prohibited, limited or regulated by any applicable 
Environmental Law. 

Initial Synchronization Date shall mean the date upon which the 
Generating Facility is initially synchronized and upon which Trial Operation 
begins. 

In-Service Date shall mean the date upon which the Interconnection 
Customer reasonably expects it will be ready to begin use of the 
Transmission Provider’s Interconnection Facilities to obtain back feed 
power. 

Interconnection Customer shall mean any entity, including the 
Transmission Provider, Transmission Owner or any of the Affiliates or 
subsidiaries of either, that proposes to interconnect its Generating Facility 
with the Transmission Provider’s Transmission System. 
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Interconnection Customer’s Interconnection Facilities shall mean all 
facilities and equipment, as identified in Appendix A of the Standard Large 
Generator Interconnection Agreement, that are located between the 
Generating Facility and the Point of Change of Ownership, including any 
modification, addition, or upgrades to such facilities and equipment 
necessary to physically and electrically interconnect the Generating Facility 
to the Transmission Provider’s Transmission System. Interconnection 
Customer’s Interconnection Facilities are sole use facilities. 

Interconnection Facilities shall mean the Transmission Provider’s 
Interconnection Facilities and the Interconnection Customer’s 
Interconnection Facilities. Collectively, Interconnection Facilities include all 
facilities and equipment between the Generating Facility and the Point of 
Interconnection, including any modification, additions or upgrades that are 
necessary to physically and electrically interconnect the Generating Facility 
to Transmission Provider’s Transmission System. Interconnection Facilities 
are sole use facilities and shall not include Distribution Upgrades, Stand 
Alone Network Upgrades or Network Upgrades. 

Interconnection Facilities Study shall mean a study conducted by the 
Transmission Provider or a third party consultant for the Interconnection 
Customer to determine a list of facilities (including Transmission Provider’s 
Interconnection Facilities and Network Upgrades as identified in the 
Interconnection System Impact Study), the cost of those facilities, and the 
time required to interconnect the Generating Facility with the Transmission 
Provider’s Transmission System. The scope of the study is defined in 
Section 8 of the Standard Large Generator Interconnection Procedures. 

Interconnection Facilities Study Agreement shall mean the form of 
agreement contained in Appendix 4 of the Standard Large Generator 
Interconnection Procedures for conducting the Interconnection Facilities 
Study. 

Interconnection Feasibility Study shall mean a preliminary evaluation of 
the system impact and cost of interconnecting the Generating Facility to the 
Transmission Provider’s Transmission System, the scope of which is 
described in Section 6 of the Standard Large Generator Interconnection 
Procedures. 

Interconnection Feasibility Study Agreement shall mean the form of 
agreement contained in Appendix 2 of the Standard Large Generator 
Interconnection Procedures for conducting the Interconnection Feasibility 
Study. 

Interconnection Request shall mean an Interconnection Customer’s request, 
in the form of Appendix 1 to the Standard Large Generator Interconnection 
Procedures, in accordance with the Tariff, to interconnect a new Generating 
Facility, or to increase the capacity of, or make a Material Modification to 
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the operating characteristics of, an existing Generating Facility that is 
interconnected with the Transmission Provider’s Transmission System. 

Interconnection Service shall mean the service provided by the 
Transmission Provider associated with interconnecting the Interconnection 
Customer’s Generating Facility to the Transmission Provider’s Transmission 
System and enabling it to receive electric energy and capacity from the 
Generating Facility at the Point of Interconnection, pursuant to the terms of 
the Standard Large Generator Interconnection Agreement and, if applicable, 
the Transmission Provider’s Tariff. 

Interconnection Study shall mean any of the following studies: the 
Interconnection Feasibility Study, the Interconnection System Impact Study, 
and the Interconnection Facilities Study described in the Standard Large 
Generator Interconnection Procedures. 

Interconnection System Impact Study shall mean an engineering study that 
evaluates the impact of the proposed interconnection on the safety and 
reliability of Transmission Provider’s Transmission System and, if 
applicable, an Affected System. The study shall identify and detail the 
system impacts that would result if the Generating Facility were 
interconnected without project modifications or system modifications, 
focusing on the Adverse System Impacts identified in the Interconnection 
Feasibility Study, or to study potential impacts, including but not limited to 
those identified in the Scoping Meeting as described in the Standard Large 
Generator Interconnection Procedures. 

Interconnection System Impact Study Agreement shall mean the form of 
agreement contained in Appendix 3 of the Standard Large Generator 
Interconnection Procedures for conducting the Interconnection System 
Impact Study. 

IRS shall mean the Internal Revenue Service. 

Joint Operating Committee shall be a group made up of representatives 
from Interconnection Customers and the Transmission Provider to coordinate 
operating and technical considerations of Interconnection Service. 

Large Generating Facility shall mean a Generating Facility having a 
Generating Facility Capacity of more than 20 M W .  

Loss shall mean any and all losses relating to injury to or death of any person 
or damage to property, demand, suits, recoveries, costs and expenses, court 
costs, attorney fees, and all other obligations by or to third parties, arising out 
of or resulting from the other Party’s performance, or non-performance of its 
obligations under the Standard Large Generator Interconnection Agreement 
on behalf of the indemnifying Party, except in cases of gross negligence or 
intentional wrongdoing by the indemnifying Party. 
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Material Modification shall mean those modifications that have a material 
impact on the cost or timing of any Interconnection Request with a later 
queue priority date. 

Metering Equipment shall mean all metering equipment installed or to be 
installed at the Generating Facility pursuant to the Standard Large Generator 
Interconnection Agreement at the metering points, including but not limited 
to instrument transformers, MWh-meters, data acquisition equipment, 
transducers, remote terminal unit, communications equipment, phone lines, 
and fiber optics. 

NERC shall mean the North American Electric Reliability Council or its 
successor organization. 

Network Resource shall mean any designated generating resource owned, 
purchased, or leased by a Network Customer under the Network Integration 
Transmission Service Tariff. Network Resources do not include any 
resource, or any portion thereof, that is committed for sale to third parties or 
otherwise cannot be called upon to meet the Network Customer’s Network 
Load on a non-interruptible basis. 

Network Resource Interconnection Service shall mean an Interconnection 
Service that allows the Interconnection Customer to integrate its Large 
Generating Facility with the Transmission Provider’s Transmission System 
(1) in a manner comparable to that in which the Transmission Provider 
integrates its generating facilities to serve native load customers; or (2) in an 
RTO or I S 0  with market based congestion management, in the same manner 
as Network Resources. Network Resource Interconnection Service in and of 
itself does not convey transmission service. 

Network Upgrades shall mean the additions, modifications, and upgrades to 
the Transmission Provider’s Transmission System required at or beyond the 
point at which the Interconnection Facilities connect to the Transmission 
Provider’s Transmission System to accommodate the interconnection of the 
Large Generating Facility to the Transmission Provider’s Transmission 
System. 

Notice of Dispute shall mean a written notice of a dispute or claim that arises 
out of or in connection with the Standard Large Generator Interconnection 
Agreement or its performance. 

Optional Interconnection Study shall mean a sensitivity analysis based on 
assumptions specified by the Interconnection Customer in the Optional 
Interconnection Study Agreement. 

Optional Interconnection Study Agreement shall mean the form of 
agreement contained in Appendix 5 of the Standard Large Generator 
Interconnection Procedures for conducting the Optional Interconnection 
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Study. 

Party or Parties shall mean Transmission Provider, Transmission Owner, 
Interconnection Customer or any combination of the above. 

Point of Change of Ownership shall mean the point, as set forth in 
Appendix A to the Standard Large Generator Interconnection Agreement, 
where the Interconnection Customer’s Interconnection Facilities connect to 
the Transmission Provider’s Interconnection Facilities. 

Point of Interconnection shall mean the point, as set forth in Appendix A to 
the Standard Large Generator Interconnection Agreement, where the 
Interconnection Facilities connect to the Transmission Provider’s 
Transmission System. 

Queue Position shall mean the order of a valid Interconnection Request, 
relative to all other pending valid Interconnection Requests, that is 
established based upon the date and time of receipt of the valid 
Interconnection Request by the Transmission Provider. 

Reasonable Efforts shall mean, with respect to an action required to be 
attempted or taken by a Party under the Standard Large Generator 
Interconnection Agreement, efforts that are timely and consistent with Good 
Utility Practice and are otherwise substantially equivalent to those a Party 
would use to protect its own interests. 

Scoping Meeting shall mean the meeting between representatives of the 
Interconnection Customer and Transmission Provider conducted for the 
purpose of discussing alternative interconnection options, to exchange 
information including any transmission data and earlier study evaluations 
that would be reasonably expected to impact such interconnection options, to 
analyze such information, and to determine the potential feasible Points of 
Interconnection. 

Site Control shall mean documentation reasonably demonstrating: (1) 
ownership of, a leasehold interest in, or a right to develop a site for the 
purpose of constructing the Generating Facility; (2) an option to purchase or 
acquire a leasehold site for such purpose; or (3) an exclusivity or other 
business relationship between Interconnection Customer and the entity 
having the right to sell, lease or grant Interconnection Customer the right to 
possess or occupy a site for such purpose. 

Small Generating Facility shall mean a Generating Facility that has a 
Generating Facility Capacity of no more than 20 M W .  

Stand Alone Network Upgrades shall mean Network Upgrades that an 
Interconnection Customer may construct without affecting day-to-day 
operations of the Transmission System during their construction. Both the 
Transmission Provider and the Interconnection Customer must agree as to 
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what constitutes Stand Alone Network Upgrades and identify them in 
Appendix A to the Standard Large Generator Interconnection Agreement. 

Standard Large Generator Interconnection Agreement (LGIA) shall 
mean the form of interconnection agreement applicable to an Interconnection 
Request pertaining to a Large Generating Facility that is included in the 
Transmission Provider’s Tariff. 

Standard Large Generator Interconnection Procedures (LGIP) shall 
mean the interconnection procedures applicable to an Interconnection 
Request pertaining to a Large Generating Facility that are included in the 
Transmission Provider’s Tariff. 

System Protection Facilities shall mean the equipment, including necessary 
protection signal communications equipment, required to protect (1) the 
Transmission Provider’s Transmission System from faults or other electrical 
disturbances occurring at the Generating Facility and (2) the Generating 
Facility from faults or other electrical system disturbances occurring on the 
Transmission Provider’s Transmission System or on other delivery systems 
or other generating systems to which the Transmission Provider’s 
Transmission System is directly connected. 

Tariff shall mean the Transmission Provider’s Tariff through which open 
access transmission service and Interconnection Service are offered, as filed 
with FERC, and as amended or supplemented from time to time, or any 
successor tariff. 

Transmission Owner shall mean an entity that owns, leases or otherwise 
possesses an interest in the portion of the Transmission System at the Point 
of Interconnection and may be a Party to the Standard Large Generator 
Interconnection Agreement to the extent necessary. 

Transmission Provider shall mean the public utility (or its designated agent) 
that owns, controls, or operates transmission or distribution facilities used for 
the transmission of electricity in interstate commerce and provides 
transmission service under the Tariff. The term Transmission Provider 
should be read to include the Transmission Owner when the Transmission 
Owner is separate from the Transmission Provider. 

Transmission Provider’s Interconnection Facilities shall mean all 
facilities and equipment owned, controlled or operated by the Transmission 
Provider fkom the Point of Change of Ownership to the Point of 
Interconnection as identified in Appendix A to the Standard Large Generator 
Interconnection Agreement, including any modifications, additions or 
upgrades to such facilities and equipment. Transmission Provider’s 
Interconnection Facilities are sole use facilities and shall not include 
Distribution Upgrades, Stand Alone Network Upgrades or Network 
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Upgrades. 

Transmission System shall mean the facilities owned, controlled or operated 
by the Transmission Provider or Transmission Owner that are used to 
provide transmission service under the Tariff 

Trial Operation shall mean the period during which Interconnection 
Customer is engaged in on-site test operations and commissioning of the 
Generating Facility prior to Commercial Operation. 

Article 2. 

2.1 

2.2 

2.3 

2.4 

Effective Date, Term, and Termination 

Effective Date. This LGIA shall become effective upon execution by 
the Parties subject to acceptance by FERC (if applicable), or if filed 
unexecuted, upon the date specified by FERC. Transmission 
Provider shall promptly file this LGIA with FERC upon execution in 
accordance with Article 3.1, if required. 

Term of Agreement. Subject to the provisions of Article 2.3, this 
LGIA shall remain in effect for a period of twenty-five (25) years 
from the Effective Date or such other longer period as 
Interconnection Customer may request (Term to be specified in 
individual agreements) and shall be automatically renewed for each 
successive five-year period thereafter. 

Termination Procedures. 

2.3.1 Written Notice. This LGIA may be terminated by 
Interconnection Customer after giving Transmission Provider 
ninety (90) Calendar Days advance written notice, or by 
Transmission Provider notifying FERC after the Generating 
Facility permanently ceases Commercial Operation. 

2.3.2 Default. Either Party may terminate this LGIA in accordance 
with Article 17. 

2.3.3 Notwithstanding Articles 2.3.1 and 2.3.2, no termination shall 
become effective until the Parties have complied with all 
Applicable Laws and Regulations applicable to such 
termination, including the filing with FERC of a notice of 
termination of this LGIA, which notice has been accepted for 
filing by FERC. 

Termination Costs. If a Party elects to terminate this Agreement 
pursuant to Article 2.3 above, each Party shall pay all costs incurred 
(including any cancellation costs relating to orders or contracts for 
Interconnection Facilities and equipment) or charges assessed by the 
other Party, as of the date of the other Party’s receipt of such notice of 
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a 

0 

a 

termination, that are the responsibility of the Terminating Party under 
this LGIA. In the event of termination by a Party, the Parties shall 
use commercially Reasonable Efforts to mitigate the costs, damages 
and charges arising as a consequence of termination. Upon 
termination of this LGIA, unless otherwise ordered or approved by 
FERC: 

2.4.1 

2.4.2 

2.4.3 

With respect to any portion of Transmission Provider’s 
Interconnection Facilities that have not yet been constructed 
or installed, Transmission Provider shall to the extent possible 
and with Interconnection Customer’s authorization cancel any 
pending orders of, or return, any materials or equipment for, 
or contracts for construction of, such facilities; provided that 
in the event Interconnection Customer elects not to authorize 
such cancellation, Interconnection Customer shall assume all 
payment obligations with respect to such materials, 
equipment, and contracts, and Transmission Provider shall 
deliver such material and equipment, and, if necessary, assign 
such contracts, to Interconnection Customer as soon as 
practicable, at Interconnection Customer’s expense. To the 
extent that Interconnection Customer has already paid 
Transmission Provider for any or all such costs of materials or 
equipment not taken by Interconnection Customer, 
Transmission Provider shall promptly refund such amounts to 
Interconnection Customer, less any costs, including penalties 
incurred by Transmission Provider to cancel any pending 
orders of or return such materials, equipment, or contracts. 

If an Interconnection Customer terminates this LGIA, it shall 
be responsible for all costs incurred in association with that 
Interconnection Customer’s interconnection, including any 
cancellation costs relating to orders or contracts for 
Interconnection Facilities and equipment, and other expenses 
including any Network Upgrades for which Transmission 
Provider has incurred expenses and has not been reimbursed 
by Interconnection Customer. 

Transmission Provider may, at its option, retain any portion of 
such materials, equipment, or facilities that Interconnection 
Customer chooses not to accept delivery of, in which case 
Transmission Provider shall be responsible for all costs 
associated with procuring such materials, equipment, or 
facilities. 

With respect to any portion of the Interconnection Facilities, 
and any other facilities already installed or constructed 
pursuant to the terns of this LGIA, Interconnection Customer 
shall be responsible for all costs associated with the removal, 
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relocation or other disposition or retirement of such materials, 
equipment, or facilities. 

Disconnection. Upon termination of this LGIA, the Parties will take 
all appropriate steps to disconnect the Large Generating Facility from 
the Transmission System. All costs required to effectuate such 
disconnection shall be borne by the terminating Party, unless such 
termination resulted from the non-terminating Party’s Default of this 
LGIA or such non-terminating Party otherwise is responsible for 
these costs under this LGIA. 

Survival. This LGIA shall continue in effect after termination to the 
extent necessary to provide for final billings and payments and for 
costs incurred hereunder, including billings and payments pursuant to 
this LGIA; to permit the determination and enforcement of liability 
and indemnification obligations arising from acts or events that 
occurred while this LGIA was in effect; and to permit each Party to 
have access to the lands of the other Party pursuant to this LGIA or 
other applicable agreements, to disconnect, remove or salvage its own 
facilities and equipment. 

2.5 

2.6 

Article 3. Regulatory Filings 

3.1 Filing. Transmission Provider shall file this LGIA (and any 
amendment hereto) with the appropriate Governmental Authority, if 
required. Interconnection Customer may request that any information 
so provided be subject to the confidentiality provisions of Article 22. 
If Interconnection Customer has executed this LGIA, or any 
amendment thereto, Interconnection Customer shall reasonably 
cooperate with Transmission Provider with respect to such filing and 
to provide any information reasonably requested by Transmission 
Provider needed to comply with applicable regulatory requirements. 

Article 4. Scope of Service 

4.1 Interconnection Product Options. Interconnection Customer has 
selected the following (checked) type of Interconnection Service: 

4.1.1 (checked) Energy Resource Interconnection Service 

4.1.1.1 The Product. Energy Resource Interconnection 
Service allows Interconnection Customer to connect 
the Large Generating Facility to the Transmission 
System and be eligible to deliver the Large Generating 
Facility’s output using the existing firm or non-firm 
capacity of the Transmission System on an “as 
available” basis. To the extent Interconnection 
Customer wants to receive Energy Resource 
Interconnection Service, Transmission Provider shall 
construct facilities identified in Attachment A. 
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4.1.1.2 Transmission Delivery Service Implications. Under 
Energy Resource Interconnection Service, 
Interconnection Customer will be eligible to inject 
power fiom the Large Generating Facility into and 
deliver power across the interconnecting Transmission 
Provider’s Transmission System on an “as available” 
basis up to the amount of M W s  identified in the 
applicable stability and steady state studies to the 
extent the upgrades initially required to qualify for 
Energy Resource Interconnection Service have been 
constructed. Where eligible to do so (e, PJM, ISO- 
NE, NYISO), Interconnection Customer may place a 
bid to sell into the market up to the maximum 
identified Large Generating Facility output, subject to 
any conditions specified in the interconnection service 
approval, and the Large Generating Facility will be 
dispatched to the extent Interconnection Customer’s 
bid clears. In all other instances, no transmission 
delivery service from the Large Generating Facility is 
assured, but Interconnection Customer may obtain 
Point-to-Point Transmission Service, Network 
Integration Transmission Service, or be used for 
secondary network transmission service, pursuant to 
Transmission Provider’s Tariff, up to the maximum 
output identified in the stability and steady state 
studies. In those instances, in order for 
Interconnection Customer to obtain the right to deliver 
or inject energy beyond the Large Generating Facility 
Point of Interconnection or to improve its ability to do 
so, transmission delivery service must be obtained 
pursuant to the provisions of Transmission Provider’s 
Tariff. The Interconnection Customer’s ability to 
inject its Large Generating Facility output beyond the 
Point of Interconnection, therefore, will depend on the 
existing capacity of Transmission Provider’s 
Transmission System at such time as a transmission 
service request is made that would accommodate such 
delivery. The provision of firm Point-to-Point 
Transmission Service or Network Integration 
Transmission Service may require the construction of 
additional Network Upgrades. 

4.1.2 Network Resource Interconnection Service. 

4.1.2.1 The Product. Transmission Provider must conduct 
the necessary studies and construct the Network 
Upgrades needed to integrate the Large Generating 
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Facility (1) in a manner comparable to that in which 
Transmission Provider integrates its generating 
facilities to serve native load customers; or (2) in an 
IS0 or RTO with market based congestion 
management, in the same manner as all Network 
Resources. To the extent Interconnection Customer 
wants to receive Network Resource Interconnection 
Service, Transmission Provider shall construct the 
facilities identified in Attachment A to this LGIA. 

4.1.2.2 Transmission Delivery Service Implications. 
Network Resource Interconnection Service allows 
Interconnection Customer’s Large Generating Facility 
to be designated by any Network Customer under the 
Tariff on Transmission Provider’s Transmission 
System as a Network Resource, up to the Large 
Generating Facility’s full output, on the same basis as 
existing Network Resources interconnected to 
Transmission Provider’s Transmission System, and to 
be studied as a Network Resource on the assumption 
that such a designation will occur. Although Network 
Resource Interconnection Service does not convey a 
reservation of transmission service, any Network 
Customer under the Tariff can utilize its network 
service under the Tariff to obtain delivery of energy 
from the interconnected Interconnection Customer’s 
Large Generating Facility in the same manner as it 
accesses Network Resources. A Large Generating 
Facility receiving Network Resource Interconnection 
Service may also be used to provide Ancillary Services 
after technical studies and/or periodic analyses are 
performed with respect to the Large Generating 
Facility’s ability to provide any applicable Ancillary 
Services, provided that such studies and analyses have 
been or would be required in connection with the 
provision of such Ancillary Services by any existing 
Network Resource. However, if an Interconnection 
Customer’s Large Generating Facility has not been 
designated as a Network Resource by any load, it 
cannot be required to provide Ancillary Services 
except to the extent such requirements extend to all 
generating facilities that are similarly situated. The 
provision of Network Integration Transmission 
Service or firm Point-to-Point Transmission Service 
may require additional studies and the construction of 
additional upgrades. Because such studies and 
upgrades would be associated with a request for 
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delivery service under the Tariff, cost responsibility 
for the studies and upgrades would be in accordance 
with FERC’s policy for pricing transmission delivery 
services. 

Network Resource Interconnection Service does not 
necessarily provide Interconnection Customer with the 
capability to physically deliver the output of its Large 
Generating Facility to any particular load on 
Transmission Provider’s Transmission System without 
incurring congestion costs. In the event of 
transmission constraints on Transmission Provider’s 
Transmission System, Interconnection Customer’s 
Large Generating Facility shall be subject to the 
applicable congestion management procedures in 
Transmission Provider’s Transmission System in the 
same manner as Network Resources. 

There is no requirement either at the time of study or 
interconnection, or at any point in the future, that 
Interconnection Customer’s Large Generating Facility 
be designated as a Network Resource by a Network 
Service Customer under the Tariff or that 
Interconnection Customer identifjr a specific buyer (or 
sink). To the extent a Network Customer does 
designate the Large Generating Facility as a Network 
Resource, it must do so pursuant to Transmission 
Provider’s Tariff. 

Once an Interconnection Customer satisfies the 
requirements for obtaining Network Resource 
Interconnection Service, any future transmission 
service request for delivery fiom the Large Generating 
Facility within Transmission Provider’s Transmission 
System of any amount of capacity andor energy, up to 
the amount initially studied, will not require that any 
additional studies be performed or that any further 
upgrades associated with such Large Generating 
Facility be undertaken, regardless of whether or not 
such Large Generating Facility is ever designated by a 
Network Customer as a Network Resource and 
regardless of changes in ownership of the Large 
Generating Facility. However, the reduction or 
elimination of congestion or redispatch costs may 
require additional studies and the construction of 
additional upgrades. To the extent Interconnection 
Customer enters into an arrangement for long term 
transmission service for deliveries from the Large 
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Generating Facility outside Transmission Provider’s 
Transmission System, such request may require 
additional studies and upgrades in order for 
Transmission Provider to grant such request. 

4.2 Provision of Service. Transmission Provider shall provide 
Interconnection Service for the Large Generating Facility at the Point 
of Interconnection. 

4.3 Performance Standards. Each Party shall perform all of its 
obligations under this LGIA in accordance with Applicable Laws and 
Regulations, Applicable Reliability Standards, and Good Utility 
Practice, and to the extent a Party is required or prevented or limited 
in taking any action by such regulations and standards, such Party 
shall not be deemed to be in Breach of this LGIA for its compliance 
therewith. If such Party is a Transmission Provider or Transmission 
Owner, then that Party shall amend the LGIA and submit the 
amendment to FERC for approval. 

4.4 No Transmission Delivery Service. The execution of this LGIA 
does not constitute a request for, nor the provision of, any 
transmission delivery service under Transmission Provider’s Tariff, 
and does not convey any right to deliver electricity to any specific 
customer or Point of Delivery. 

4.5 Interconnection Customer Provided Services. The services 
provided by Interconnection Customer under this LGIA are set forth 
in Article 9.6 and Article 13.5.1. Interconnection Customer shall be 
paid for such services in accordance with Article 1 1.6. 

Article 5. Interconnection Facilities Engineering, Procurement, and 
Construction 

5.1 Options. Unless otherwise mutually agreed to between the Parties, 
Interconnection Customer shall select the In-Service Date, Initial 
Synchronization Date, and Commercial Operation Date; and either 
Standard Option or Alternate Option set forth below for completion 
of Transmission Provider’s Interconnection Facilities and Network 
Upgrades as set forth in Appendix A, Interconnection Facilities and 
Network Upgrades, and such dates and selected option shall be set 
forth in Appendix B, Milestones. Interconnection Customer has 
selected the Option to Build under this Article as further specified 
in Appendix C. 

5.1.1 Standard Option. Transmission Provider shall design, 
procure, and construct Transmission Provider’s 
Interconnection Facilities and Network Upgrades, using 
Reasonable Efforts to complete Transmission Provider’s 
Interconnection 
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Facilities and Network Upgrades by the dates set forth in 
Appendix B, Milestones. Transmission Provider shall not be 
required to undertake any action which is inconsistent with its 
standard safety practices, its material and equipment 
specifications, its design criteria and construction procedures, 
its labor agreements, and Applicable Laws and Regulations. 
In the event Transmission Provider reasonably expects that it 
will not be able to complete Transmission Provider’s 
Interconnection Facilities and Network Upgrades by the 
specified dates, Transmission Provider shall promptly provide 
written notice to Interconnection Customer and shall 
undertake Reasonable Efforts to meet the earliest dates 
thereafter. 

5.1.2 Alternate Option. If the dates designated by Interconnection 
Customer are acceptable to Transmission Provider, 
Transmission Provider shall so notify Interconnection 
Customer within thirty (30) Calendar Days, and shall assume 
responsibility for the design, procurement and construction of 
Transmission Provider’s Interconnection Facilities by the 
designated dates. 

If Transmission Provider subsequently fails to complete 
Transmission Provider’s Interconnection Facilities by the In- 
Service Date, to the extent necessary to provide back feed 
power; or fails to complete Network Upgrades by the Initial 
Synchronization Date to the extent necessary to allow for 
Trial Operation at full power output, unless other 
arrangements are made by the Parties for such Trial 
Operation; or fails to complete the Network Upgrades by the 
Commercial Operation Date, as such dates are reflected in 
Appendix B, Milestones; Transmission Provider shall pay 
Interconnection Customer liquidated damages in accordance 
with Article 5.3, Liquidated Damages, provided, however, the 
dates designated by Interconnection Customer shall be 
extended day for day for each day that the applicable RTO or 
IS0 refuses to grant clearances to install equipment. 

5.1.3 Option to Build. If the dates designated by Interconnection 
Customer are not acceptable to Transmission Provider, 
Transmission Provider shall so notify Interconnection 
Customer within thirty (30) Calendar Days, and unless the 
Parties agree otherwise, Interconnection Customer shall have 
the option to assume responsibility for the design, 
procurement and construction of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades 
on the dates specified in Article 5.1.2. Transmission Provider 
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and Interconnection Customer must agree as to what 
constitutes Stand Alone Network Upgrades and identify such 
Stand Alone Network Upgrades in Appendix A. Except for 
Stand Alone Network Upgrades, Interconnection Customer 
shall have no right to construct Network Upgrades under this 
option. 

5.1.4 Negotiated Option. If Interconnection Customer elects not to 
exercise its option under Article 5.1.3, Option to Build, 
Interconnection Customer shall so notify Transmission 
Provider within thirty (30) Calendar Days, and the Parties 
shall in good faith attempt to negotiate terms and conditions 
(including revision of the specified dates and liquidated 
damages, the provision of incentives or the procurement and 
construction of a portion of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades 
by Interconnection Customer) pursuant to which Transmission 
Provider is responsible for the design, procurement and 
construction of Transmission Provider’s Interconnection 
Facilities and Network Upgrades. If the Parties are unable to 
reach agreement on such terms and conditions, Transmission 
Provider shall assume responsibility for the design, 
procurement and construction of Transmission Provider’s 
Interconnection Facilities and Network Upgrades pursuant to 
5.1.1, Standard Option. 

5.2 General Conditions Applicable to Option to Build. If 
Interconnection Customer assumes responsibility for the design, 
procurement and construction of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades, 

(1) Interconnection Customer shall engineer, procure equipment, and 
construct Transmission Provider’s Interconnection Facilities and 
Stand Alone Network Upgrades (or portions thereof) using Good 
Utility Practice and using standards and specifications provided in 
advance by Transmission Provider; 

(2) Interconnection Customer’s engineering, procurement and 
construction of Transmission Provider’s Interconnection Facilities 
and Stand Alone Network Upgrades shall comply with all 
requirements of law and Applicable Reliability Standards to which 
Transmission Provider would be subject in the engineering, 
procurement or construction of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades; 

(3) Transmission Provider shall review and approve the engineering 
design, equipment acceptance tests, and the construction of 
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Transmission Provider’s Interconnection Facilities and Stand Alone 
Network Upgrades; 

(4) prior to commencement of construction, Interconnection 
Customer shall provide to Transmission Provider a schedule for 
construction of Transmission Provider’s Interconnection Facilities 
and Stand Alone Network Upgrades, and shall promptly respond to 
requests for information from Transmission Provider; 

(5) at any time during construction, Transmission Provider shall have 
the right to gain unrestricted access to Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades and to 
conduct inspections of the same; 

(6)  at any time during construction, should any phase of the 
engineering, equipment procurement, or construction of Transmission 
Provider’s Interconnection Facilities and Stand Alone Network 
Upgrades not meet the standards and specifications provided by 
Transmission Provider, Interconnection Customer shall be obligated 
to remedy deficiencies in that portion of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades; 

(7) Interconnection Customer shall indemnify Transmission Provider 
for claims arising from Interconnection Customer’s construction of 
Transmission Provider’s Interconnection Facilities and Stand Alone 
Network Upgrades under the terms and procedures applicable to 
Article 18.1 Indemnity; 

(8) Interconnection Customer shall transfer control of Transmission 
Provider’s Interconnection Facilities and Stand Alone Network 
Upgrades to Transmission Provider; 

(9) Unless Parties otherwise agree, Interconnection Customer shall 
transfer ownership of Transmission Provider’s Interconnection 
Facilities and Stand-Alone Network Upgrades to Transmission 
Provider; 

(1 0) Transmission Provider shall approve and accept for operation 
and maintenance Transmission Provider’s Interconnection Facilities 
and Stand Alone Network Upgrades to the extent engineered, 
procured, and constructed in accordance with this Article 5.2; and 

(1 1) Interconnection Customer shall deliver to Transmission Provider 
“as-built” drawings, information, and any other documents that are 
reasonably required by Transmission Provider to assure that the 
Interconnection Facilities and Stand-Alone Network Upgrades are 
built to the standards and specifications required by Transmission 
Provider. 
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5.3 Liquidated Damages. The actual damages to Interconnection 
Customer, in the event Transmission Provider’s Interconnection 
Facilities or Network Upgrades are not completed by the dates 
designated by Interconnection Customer and accepted by 
Transmission Provider pursuant to subparagraphs 5.1.2 or 5.1.4, 
above, may include Interconnection Customer’s fixed operation and 
maintenance costs and lost opportunity costs. Such actual damages 
are uncertain and impossible to determine at this time. Because of 
such uncertainty, any liquidated damages paid by Transmission 
Provider to Interconnection Customer in the event that Transmission 
Provider does not complete any portion of Transmission Provider’s 
Interconnection Facilities or Network Upgrades by the applicable 
dates, shall be an amount equal to ‘/z of 1 percent per day of the actual 
cost of Transmission Provider’s Interconnection Facilities and 
Network Upgrades, in the aggregate, for which Transmission 
Provider has assumed responsibility to design, procure and construct. 

However, in no event shall the total liquidated damages exceed 20 
percent of the actual cost of Transmission Provider’s Interconnection 
Facilities and Network Upgrades for which Transmission Provider 
has assumed responsibility to design, procure, and construct. The 
foregoing payments will be made by Transmission Provider to 
Interconnection Customer as just compensation for the damages 
caused to Interconnection Customer, which actual damages are 
uncertain and impossible to determine at this time, and as reasonable 
liquidated damages, but not as a penalty or a method to secure 
performance of this LGIA. Liquidated damages, when the Parties 
agree to them, are the exclusive remedy for Transmission Provider’s 
failure to meet its schedule. 

No liquidated damages shall be paid to Interconnection Customer if: 
(1) Interconnection Customer is not ready to commence use of 
Transmission Provider’s Interconnection Facilities or Network 
Upgrades to take the delivery of power for the Large Generating 
Facility’s Trial Operation or to export power from the Large 
Generating Facility on the specified dates, unless Interconnection 
Customer would have been able to commence use of Transmission 
Provider’s Interconnection Facilities or Network Upgrades to take the 
delivery of power for Large Generating Facility’s Trial Operation or 
to export power fiom the Large Generating Facility, but for 
Transmission Provider’s delay; (2) Transmission Provider’s failure to 
meet the specified dates is the result of the action or inaction of 
Interconnection Customer or any other Interconnection Customer 
who has entered into an LGIA with Transmission Provider or any 
cause beyond Transmission Provider’s reasonable control or 
reasonable ability to cure; (3) the interconnection Customer has 
assumed responsibility for the design, procurement and construction 
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of Transmission Provider’s Interconnection Facilities and Stand 
Alone Network Upgrades; or (4) the Parties have otherwise agreed. 

5.4 Power System Stabilizers. The Interconnection Customer shall 

accordance with the guidelines and procedures established by the 
Applicable Reliability Council. Transmission Provider reserves the 
right to reasonably establish minimum acceptable settings for any 
installed Power System Stabilizers, subject to the design and 
operating limitations of the Large Generating Facility. If the Large 
Generating Facility’s Power System Stabilizers are removed from 
service or not capable of automatic operation, Interconnection 
Customer shall immediately notify Transmission Provider’s system 
operator, or its designated representative. The requirements of this 
paragraph shall not apply to wind generators. 

I procure, install, maintain and operate Power System Stabilizers in 

5.5 Equipment Procurement. If responsibility for construction of 
Transmission Provider’s Interconnection Facilities or Network 
Upgrades is to be borne by Transmission Provider, then Transmission 
Provider shall commence design of Transmission Provider’s 
Interconnection Facilities or Network Upgrades and procure 
necessary equipment as soon as practicable after all of the following 
conditions are satisfied, unless the Parties otherwise agree in writing: 

5.5.1 Transmission Provider has completed the Facilities Study 
pursuant to the Facilities Study Agreement; 

5.5.2 Transmission Provider has received written authorization to 
proceed with design and procurement fiom Interconnection 
Customer by the date specified in Appendix By Milestones; 
and 

5.5.3 Interconnection Customer has provided security to 
Transmission Provider in accordance with Article 1 1.5 by the 
dates specified in Appendix B, Milestones. 

5.6 Construction Commencement. Transmission Provider shall 
commence construction of Transmission Provider’s Interconnection 
Facilities and Network Upgrades for which it is responsible as soon 
as practicable after the following additional conditions are satisfied: 

5.6.1 Approval of the appropriate Governmental Authority has been 
obtained for any facilities requiring regulatory approval; 

5.6.2 Necessary real property rights and rights-of-way have been 
obtained, to the extent required for the construction of a 
discrete aspect of Transmission Provider’s Interconnection 
Facilities and Network Upgrades; 
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5.7 

5.8 

5.9 

5.10 

5.6.3 Transmission Provider has received written authorization to 
proceed with construction from Interconnection Customer by 
the date specified in Appendix B, Milestones; and 

5.6.4 Interconnection Customer has provided security to 
Transmission Provider in accordance with Article 11.5 by the 
dates specified in Appendix B, Milestones. 

Work Progress. The Parties will keep each other advised 
periodically as to the progress of their respective design, procurement 
and construction efforts. Either Party may, at any time, request a 
progress report from the other Party. If, at any time, Interconnection 
Customer determines that the completion of Transmission Provider’s 
Interconnection Facilities will not be required until after the specified 
In-Service Date, Interconnection Customer will provide written notice 
to Transmission Provider of such later date upon which the 
completion of Transmission Provider’s Interconnection Facilities will 
be required. 

Information Exchange. As soon as reasonably practicable after the 
Effective Date, the Parties shall exchange information regarding the 
design and compatibility of the Parties’ Interconnection Facilities and 
compatibility of the Interconnection Facilities with Transmission 
Provider’s Transmission System, and shall work diligently and in 
good faith to make any necessary design changes. 

Limited Operation. If any of Transmission Provider’s 
Interconnection Facilities or Network Upgrades are not reasonably 
expected to be completed prior to the Commercial Operation Date of 
the Large Generating Facility, Transmission Provider shall, upon the 
request and at the expense of Interconnection Customer, perform 
operating studies on a timely basis to determine the extent to which 
the Large Generating Facility and Interconnection Customer’s 
Interconnection Facilities may operate prior to the completion of 
Transmission Provider’s Interconnection Facilities or Network 
Upgrades consistent with Applicable Laws and Regulations, 
Applicable Reliability Standards, Good Utility Practice, and this 
LGIA. Transmission Provider shall permit Interconnection Customer 
to operate the Large Generating Facility and Interconnection 
Customer’s Interconnection Facilities in accordance with the results 
of such studies. 

Interconnection Customer’s Interconnection Facilities (‘ICIF’). 
Interconnection Customer shall, at its expense, design, procure, 
construct, own and install the ICIF, as set forth in Appendix A, 
Interconnection Facilities, Network Upgrades and Distribution 
Upgrades. 
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5.10.1 Interconnection Customer’s Interconnection Facility 
Specifications. Interconnection Customer shall submit initial 
specifications for the ICIF, including System Protection 
Facilities, to Transmission Provider at least one hundred 
eighty (180) Calendar Days prior to the Initial 
Synchronization Date; and final specifications for review and 
comment at least ninety (90) Calendar Days prior to the Initial 
Synchronization Date. Transmission Provider shall review 
such specifications to ensure that the ICIF are compatible with 
the technical specifications, operational control, and safety 
requirements of Transmission Provider and comment on such 
specifications within tlwty (30) Calendar Days of 
Interconnection Customer’s submission. All specifications 
provided hereunder shall be deemed confidential. 

5.10.2 Transmission Provider’s Review. Transmission Provider’s 
review of Interconnection Customer’s final specifications 
shall not be construed as confirming, endorsing, or providing 
a warranty as to the design, fitness, safety, durability or 
reliability of the Large Generating Facility, or the ICIF. 
Interconnection Customer shall make such changes to the 
ICIF as may reasonably be required by Transmission 
Provider, in accordance with Good Utility Practice, to ensure 
that the ICIF are compatible with the technical specifications, 
operational control, and safety requirements of Transmission 
Provider. 

5.10.3 ICIF Construction. The ICIF shall be designed and 
constructed in accordance with Good Utility Practice. Within 
one hundred twenty (120) Calendar Days after the 
Commercial Operation Date, unless the Parties agree on 
another mutually acceptable deadline, Interconnection 
Customer shall deliver to Transmission Provider “as-built” 
drawings, information and documents for the ICIF, such as: a 
one-line diagram, a site plan showing the Large Generating 
Facility and the ICIF, plan and elevation drawings showing 
the layout of the ICIF, a relay functional diagram, relaying AC 
and DC schematic wiring diagrams and relay settings for all 
facilities associated with Interconnection Customer’s step-up 
transformers, the facilities connecting the Large Generating 
Facility to the step-up transformers and the ICIF, and the 
impedances (determined by factory tests) for the associated 
step-up transformers and the Large Generating Facility. The 
Interconnection Customer shall provide Transmission 
Provider specifications for the excitation system, automatic 
voltage regulator, Large Generating Facility control and 
protection settings, transformer tap settings, and 
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communications, if applicable. 

5.11 Transmission Provider’s Interconnection Facilities Construction. 
Transmission Provider’s Interconnection Facilities shall be designed 
and constructed in accordance with Good Utility Practice. Upon 
request, within one hundred twenty (120) Calendar Days after the 
Commercial Operation Date, unless the Parties agree on another 
mutually acceptable deadline, Transmission Provider shall deliver to 
Interconnection Customer the following “as-built” drawings, 
information and documents for Transmission Provider’s 
Interconnection Facilities [include appropriate drawings and relay 
diagrams]. 

Transmission Provider will obtain control of Transmission Provider’s 
Interconnection Facilities and Stand Alone Network Upgrades upon 
completion of such facilities. 

5.12 Access Rights. Upon reasonable notice and supervision by a Party, 
and subject to any required or necessary regulatory approvals, a Party 
(“Granting Party”) shall furnish at no cost to the other Party (“Access 
Party”) any rights of use, licenses, rights of way and easements with 
respect to lands owned or controlled by the Granting Party, its agents 
(if allowed under the applicable agency agreement), or any Affiliate, 
that are necessary to enable the Access Party to obtain ingress and 
egress to construct, operate, maintain, repair, test (or witness testing), 
inspect, replace or remove facilities and equipment to: (i) interconnect 
the Large Generating Facility with the Transmission System; (ii) 
operate and maintain the Large Generating Facility, the 
Interconnection Facilities and the Transmission System; and (iii) 
disconnect or remove the Access Party’s facilities and equipment 
upon termination of this LGIA. In exercising such licenses, rights of 
way and easements, the Access Party shall not unreasonably disrupt 
or interfere with normal operation of the Granting Party’s business 
and shall adhere to the safety rules and procedures established in 
advance, as may be changed from time to time, by the Granting Party 
and provided to the Access Party. 

5.13 Lands of Other Property Owners. If any part of Transmission 
Provider or Transmission Owner’s Interconnection Facilities and/or 
Network Upgrades is to be installed on property owned by persons 
other than Interconnection Customer or Transmission Provider or 
Transmission Owner, Transmission Provider or Transmission Owner 
shall at Interconnection Customer’s expense use efforts, similar in 
nature and extent to those that it typically undertakes on its own 
behalf or on behalf of its Affiliates, including use of its eminent 
domain authority, and to the extent consistent with state law, to 
procure from such persons any rights of use, licenses, rights of way 
and easements that are necessary to construct, operate, maintain, test, 
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I. 

inspect, replace or remove Transmission Provider or Transmission 
Owner’s Interconnection Facilities andor Network Upgrades upon 
such property. 

5.14 Permits. Transmission Provider or Transmission Owner and 
Interconnection Customer shall cooperate with each other in good 
faith in obtaining all permits, licenses, and authorizations that are 
necessary to accomplish the interconnection in compliance with 
Applicable Laws and Regulations. With respect to this paragraph, 
Transmission Provider or Transmission Owner shall provide 
permitting assistance to Interconnection Customer comparable to that 
provided to Transmission Provider’s own, or an Affiliate’s 
generation. 

5.15 Early Construction of Base Case Facilities. Interconnection 
Customer may request Transmission Provider to construct, and 
Transmission Provider shall construct, using Reasonable Efforts to 
accommodate Interconnection Customer’s In-Service Date, all or any 
portion of any Network Upgrades required for Interconnection 
Customer to be interconnected to the Transmission System which are 
included in the Base Case of the Facilities Study for Interconnection 
Customer, and which also are required to be constructed for another 
Interconnection Customer, but where such construction is not 
scheduled to be completed in time to achieve Interconnection 
Customer’s In-Service Date. 

5.16 Suspension. Interconnection Customer reserves the right, upon 
written notice to Transmission Provider, to suspend at any time all 
work by Transmission Provider associated with the construction and 
installation of Transmission Provider’s Interconnection Facilities 
andor Network Upgrades required under this LGIA with the 
condition that Transmission System shall be left in a safe and reliable 
condition in accordance with Good Utility Practice and Transmission 
Provider’s safety and reliability criteria. In such event, 
Interconnection Customer shall be responsible for all reasonable and 
necessary costs which Transmission Provider (i) has incurred 
pursuant to this LGIA prior to the suspension and (ii) incurs in 
suspending such work, including any costs incurred to perform such 
work as may be necessary to ensure the safety of persons and 
property and the integrity of the Transmission System during such 
suspension and, if applicable, any costs incurred in connection with 
the cancellation or suspension of material, equipment and labor 
contracts which Transmission Provider cannot reasonably avoid; 
provided, however, that prior to canceling or suspending any such 
material, equipment or labor contract, Transmission Provider shall 
obtain Interconnection Customer’s authorization to do so. 

Transmission Provider shall invoice Interconnection Customer for 
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such costs pursuant to Article 12 and shall use due diligence to 
minimize its costs. In the event Interconnection Customer suspends 
work by Transmission Provider required under this LGIA pursuant to 
this Article 5.16, and has not requested Transmission Provider to 
recommence the work required under this LGIA on or before the 
expiration of four (4) years following commencement of such 
suspension, this LGIA shall be deemed terminated. The four-year 
period shall begin on the date the suspension is requested, or the date 
of the written notice to Transmission Provider, if no effective date is 
specified. 

5.17 Taxes. 

5.17.1 

5.17.2 

Interconnection Customer Payments Not Taxable. The 
Parties intend that all payments or property transfers made by 
Interconnection Customer to Transmission Provider for the 
installation of Transmission Provider’s Interconnection 
Facilities and the Network Upgrades shall be non-taxable, 
either as contributions to capital, or as an advance, in 
accordance with the Internal Revenue Code and any 
applicable state income tax laws and shall not be taxable as 
contributions in aid of construction or otherwise under the 
Internal Revenue Code and any applicable state income tax 
laws. 

Representations and Covenants. In accordance with IRS 
Notice 2001-82 and IRS Notice 88-129, Interconnection 
Customer represents and covenants that (i) ownership of the 
electricity generated at the Large Generating Facility will pass 
to another party prior to the transmission of the electricity on 
the Transmission System, (ii) for income tax purposes, the 
amount of any payments and the cost of any property 
transferred to Transmission Provider for Transmission 
Provider’s Interconnection Facilities will be capitalized by 
Interconnection Customer as an intangible asset and recovered 
using the straight-line method over a useful life of twenty (20) 
years, and (iii) any portion of Transmission Provider’s 
Interconnection Facilities that is a “dual-use intertie,’’ within 
the meaning of IRS Notice 88-129, is reasonably expected to 
carry only a de minimis amount of electricity in the direction 
of the Large Generating Facility. For this purpose, “de 
minimis amount” means no more than 5 percent of the total 
power flows in both directions, calculated in accordance with 
the “5 percent test” set forth in IRS Notice 88-129. This is not 
intended to be an exclusive list of the relevant conditions that 
must be met to conform to IRS requirements for non-taxable 
treatment. 
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At Transmission Provider’s request, Interconnection Customer 
shall provide Transmission Provider with a report from an 
independent engineer confirming its representation in clause 
(iii), above. Transmission Provider represents and covenants 
that the cost of Transmission Provider’s Interconnection 
Facilities paid for by Interconnection Customer will have no 
net effect on the base upon which rates are determined. 

5.17.3 Indemnification for the Cost Consequences of Current 
Tax Liability Imposed Upon the Transmission Provider. 
Notwithstanding Article 5.17.1, Interconnection Customer 
shall protect, indemnify and hold harmless Transmission 
Provider from the cost consequences of any current tax 
liability imposed against Transmission Provider as the result 
of payments or property transfers made by Interconnection 
Customer to Transmission Provider under this LGIA for 
Interconnection Facilities, as well as any interest and 
penalties, other than interest and penalties attributable to any 
delay caused by Transmission Provider. 

Transmission Provider shall not include a gross-up for the cost 
consequences of any current tax liability in the amounts it 
charges Interconnection Customer under this LGIA unless (i) 
Transmission Provider has determined, in good faith, that the 
payments or property transfers made by Interconnection 
Customer to Transmission Provider should be reported as 
income subject to taxation or (ii) any Governmental Authority 
directs Transmission Provider to report payments or property 
as income subject to taxation; provided. however, that 
Transmission Provider may require Interconnection Customer 
to provide security for Interconnection Facilities, in a form 
reasonably acceptable to Transmission Provider (such as a 
parental guarantee or a letter of credit), in an amount equal to 
the cost consequences of any current tax liability under this 
Article 5.17. Interconnection Customer shall reimburse 
Transmission Provider for such costs on a filly grossed-up 
basis, in accordance with Article 5.17.4, within thirty (30) 
Calendar Days of receiving written notification from 
Transmission Provider of the amount due, including detail 
about how the amount was calculated. 

The indemnification obligation shall terminate at the earlier of 
(1) the expiration of the ten year testing period and the 
applicable statute of limitation, as it may be extended by 
Transmission Provider upon request of the IRS, to keep these 
years open for audit or adjustment, or (2) the occurrence of a 
subsequent taxable event and the payment of any related 
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indemnification obligations as contemplated by this Article 
5.17. 

5.17.4 Tax Gross-Up Amount. Interconnection Customer’s liability 
for the cost consequences of any current tax liability under 
this Article 5.17 shall be calculated on a fully grossed-up 
basis. Except as may otherwise be agreed to by the parties, 
this means that Interconnection Customer will pay 
Transmission Provider, in addition to the amount paid for the 
Interconnection Facilities and Network Upgrades, an amount 
equal to (1) the current taxes imposed on Transmission 
Provider (“Current Taxes”) on the excess of (a) the gross 
income realized by Transmission Provider as a result of 
payments or property transfers made by Interconnection 
Customer to Transmission Provider under this LGIA (without 
regard to any payments under this Article 5.17) (the “Gross 
Income Amount”) over (b) the present value of future tax 
deductions for depreciation that will be available as a result of 
such payments or property transfers (the “Present Value 
Depreciation Amount”), plus (2) an additional amount 
sufficient to permit Transmission Provider to receive and 
retain, after the payment of all Current Taxes, an amount 
equal to the net amount described in clause (1). 

For this purpose, (i) Current Taxes shall be computed based 
on Transmission Provider’s composite federal and state tax 
rates at the time the payments or property transfers are 
received and Transmission Provider will be treated as being 
subject to tax at the highest marginal rates in effect at that 
time (the “Current Tax Rate”), and (ii) the Present Value 
Depreciation Amount shall be computed by discounting 
Transmission Provider’s anticipated tax depreciation 
deductions as a result of such payments or property transfers 
by Transmission Provider’s current weighted average cost of 
capital. Thus, the formula for calculating Interconnection 
Customer’s liability to Transmission Owner pursuant to this 
Article 5.17.4 can be expressed as follows: (Current Tax Rate 
x (Gross Income Amount - Present Value of Tax 
Depreciation))/( 1 -Current Tax Rate). Interconnection 
Customer’s estimated tax liability in the event taxes are 
imposed shall be stated in Appendix A, Interconnection 
Facilities, Network Upgrades and Distribution Upgrades. 

5.17.5 Private Letter Ruling or Change or Clarification of Law. 
At Interconnection Customer’s request and expense, 
Transmission Provider shall file with the IRS a request for a 
private letter ruling as to whether any property transferred or 
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sums paid, or to be paid, by Interconnection Customer to 
Transmission Provider under this LGIA are subject to federal 
income taxation. Interconnection Customer will prepare the 
initial draft of the request for a private letter ruling, and will 
certify under penalties of perjury that all facts represented in 
such request are true and accurate to the best of 
Interconnection Customer’s knowledge. Transmission 
Provider and Interconnection Customer shall cooperate in 
good faith with respect to the submission of such request. 

Transmission Provider shall keep Interconnection Customer 
fully informed of the status of such request for a private letter 
ruling and shall execute either a privacy act waiver or a 
limited power of attorney, in a form acceptable to the IRS, 
that authorizes Interconnection Customer to participate in all 
discussions with the IRS regarding such request for a private 
letter ruling. Transmission Provider shall allow 
Interconnection Customer to attend all meetings with IRS 
officials about the request and shall permit Interconnection 
Customer to prepare the initial drafts of any follow-up letters 
in connection with the request. 

5.17.6 Subsequent Taxable Events. If, within 10 years from the 
date on which the relevant Transmission Provider’s 
Interconnection Facilities are placed in service, (i) 
Interconnection Customer Breaches the covenants contained 
in Article 5.17.2, (ii) a “disqualification event” occurs within 
the meaning of IRS Notice 88-129, or (iii) this LGIA 
terminates and Transmission Provider retains ownership of the 
Interconnection Facilities and Network Upgrades, 
Interconnection Customer shall pay a tax gross-up for the cost 
consequences of any current tax liability imposed on 
Transmission Provider, calculated using the methodology 
described in Article 5.17.4 and in accordance with IRS Notice 
90-60. 

5.17.7 Contests. In the event any Governmental Authority 
determines that Transmission Provider’s receipt of payments 
or property constitutes income that is subject to taxation, 
Transmission Provider shall notify Interconnection Customer, 
in writing, within thirty (30) Calendar Days of receiving 
notification of such determination by a Governmental 
Authority. Upon the timely written request by 
Interconnection Customer and at Interconnection Customer’s 
sole expense, Transmission Provider may appeal, protest, seek 
abatement of, or otherwise oppose such determination. Upon 
Interconnection Customer’s written request and sole expense, 
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Transmission Provider may file a claim for refund with 
respect to any taxes paid under this Article 5.17, whether or 
not it has received such a determination. Transmission 
Provider reserves the right to make all decisions with regard to 
the prosecution of such appeal, protest, abatement or other 
contest, including the selection of counsel and compromise or 
settlement of the claim, but Transmission Provider shall keep 
Interconnection Customer informed, shall consider in good 
faith suggestions from Interconnection Customer about the 
conduct of the contest, and shall reasonably permit 
Interconnection Customer or an Interconnection Customer 
representative to attend contest proceedings. 

Interconnection Customer shall pay to Transmission Provider 
on a periodic basis, as invoiced by Transmission Provider, 
Transmission Provider’s documented reasonable costs of 
prosecuting such appeal, protest, abatement or other contest. 
At any time during the contest, Transmission Provider may 
agree to a settlement either with Interconnection Customer’s 
consent or after obtaining written advice from nationally- 
recognized tax counsel, selected by Transmission Provider, 
but reasonably acceptable to Interconnection Customer, that 
the proposed settlement represents a reasonable settlement 
given the hazards of litigation. Interconnection Customer’s 
obligation shall be based on the amount of the settlement 
agreed to by Interconnection Customer, or if a higher amount, 
so much of the settlement that is supported by the written 
advice from nationally-recognized tax counsel selected under 
the terms of the preceding sentence. The settlement amount 
shall be calculated on a hl ly  grossed-up basis to cover any 
related cost consequences of the current tax liability. Any 
settlement without Interconnection Customer’s consent or 
such written advice will relieve Interconnection Customer 
from any obligation to indemnifl Transmission Provider for 
the tax at issue in the contest. 

5.17.8 Refund. In the event that (a) a private letter ruling is issued to 
Transmission Provider which holds that any amount paid or 
the value of any property transferred by Interconnection 
Customer to Transmission Provider under the terms of this 
LGIA is not subject to federal income taxation, (b) any 
legislative change or administrative announcement, notice, 
ruling or other determination makes it reasonably clear to 
Transmission Provider in good faith that any amount paid or 
the value of any property transferred by Interconnection 
Customer to Transmission Provider under the terms of this 
LGIA is not taxable to Transmission Provider, (c) any 
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abatement, appeal, protest, or other contest results in a 
determination that any payments or transfers made by 
Interconnection Customer to Transmission Provider are not 
subject to federal income tax, or (d) if Transmission Provider 
receives a refund from any taxing authority for any 
overpayment of tax attributable to any payment or property 
transfer made by Interconnection Customer to Transmission 
Provider pursuant to this LGIA, Transmission Provider shall 
promptly r e h d  to Interconnection Customer the following: 

(i) any payment made by Interconnection Customer under 
this Article 5.17 for taxes that is attributable to the 
amount determined to be non-taxable, together with 
interest thereon, 

(ii) interest on any amounts paid by Interconnection 
Customer to Transmission Provider for such taxes 
which Transmission Provider did not submit to the 
taxing authority, calculated in accordance with the 
methodology set forth in FERC’s regulations at 18 
CFR §35.19a(a)(2)(iii) from the date payment was 
made by Interconnection Customer to the date 
Transmission Provider refimds such payment to 
Interconnection Customer, and 

(iii) with respect to any such taxes paid by Transmission 
Provider, any r e h d  or credit Transmission Provider 
receives or to which it may be entitled fiom any 
Governmental Authority, interest (or that portion 
thereof attributable to the payment described in clause 
(i), above) owed to Transmission Provider for such 
overpayment of taxes (including any reduction in 
interest otherwise payable by Transmission Provider to 
any Governmental Authority resulting from an offset 
or credit); provided, however, that Transmission 
Provider will remit such amount promptly to 
Interconnection Customer only after and to the extent 
that Transmission Provider has received a tax refund, 
credit or offset from any Governmental Authority for 
any applicable overpayment of income tax related to 
Transmission Provider’s Interconnection Facilities. 

The intent of this provision is to leave the Parties, to the extent 
practicable, in the event that no taxes are due with respect to 
any payment for Interconnection Facilities and Network 
Upgrades hereunder, in the same position they would have 
been in had no such tax payments been made. 
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5.17.9 Taxes Other Than Income Taxes. Upon the timely request 
by Interconnection Customer, and at Interconnection 
Customer’s sole expense, Transmission Provider may appeal, 
protest, seek abatement of, or otherwise contest any tax (other 
than federal or state income tax) asserted or assessed against 
Transmission Provider for which Interconnection Customer 
may be required to reimburse Transmission Provider under the 
terms of this LGIA. Interconnection Customer shall pay to 
Transmission Provider on a periodic basis, as invoiced by 
Transmission Provider, Transmission Provider’s documented 
reasonable costs of prosecuting such appeal, protest, 
abatement, or other contest. Interconnection Customer and 
Transmission Provider shall cooperate in good faith with 
respect to any such contest. Unless the payment of such taxes 
is a prerequisite to an appeal or abatement or cannot be 
deferred, no amount shall be payable by Interconnection 
Customer to Transmission Provider for such taxes until they 
are assessed by a final, non-appealable order by any court or 
agency of competent jurisdiction. In the event that a tax 
payment is withheld and ultimately due and payable after 
appeal, Interconnection Customer will be responsible for all 
taxes, interest and penalties, other than penalties attributable 
to any delay caused by Transmission Provider. 

5.17.10 Transmission Owners Who Are Not Transmission 
Providers. If Transmission Provider is not the same entity as 
the Transmission Owner, then (i) all references in this Article 
5.17 to Transmission Provider shall be deemed also to refer to 
and to include the Transmission Owner, as appropriate, and 
(ii) this LGIA shall not become effective until such 
Transmission Owner shall have agreed in writing to assume 
all of the duties and obligations of Transmission Provider 
under this Article 5.17 of this LGIA. 

5.18 Tax Status. Each Party shall cooperate with the other to maintain the 
other Party’s tax status. Nothing in this LGIA is intended to 
adversely affect any Transmission Provider’s tax exempt status with 
respect to the issuance of bonds including, but not limited to, Local 
Furnishing Bonds. 

5.19 Modification. 

5.19.1 General. Either Party may undertake modifications to its 
facilities. If a Party plans to undertake a modification that 
reasonably may be expected to affect the other Party’s 
facilities, that Party shall provide to the other Party sufficient 
information regarding such modification so that the other 
Party may evaluate the potential impact of such modification 
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prior to commencement of the work. Such information shall 
be deemed to be confidential hereunder and shall include 
information concerning the timing of such modifications and 
whether such modifications are expected to interrupt the flow 
of electricity from the Large Generating Facility. The Party 
desiring to perform such work shall provide the relevant 
drawings, plans, and specifications to the other Party at least 
ninety (90) Calendar Days in advance of the commencement 
of the work or such shorter period upon which the Parties may 
agree, which agreement shall not unreasonably be withheld, 
conditioned or delayed. 

In the case of Large Generating Facility modifications that do 
not require Interconnection Customer to submit an 
Interconnection Request, Transmission Provider shall provide, 
within thirty (30) Calendar Days (or such other time as the 
Parties may agree), an estimate of any additional 
modifications to the Transmission System, Transmission 
Provider’s Interconnection Facilities or Network Upgrades 
necessitated by such Interconnection Customer modification 
and a good faith estimate of the costs thereof. 

5.19.2 Standards. Any additions, modifications, or replacements 
made to a Party’s facilities shall be designed, constructed and 
operated in accordance with this LGIA, Applicable Reliability 
Standards, and Good Utility Practice. 

5.19.3 Modification Costs. Interconnection Customer shall not be 
directly assigned for the costs of any additions, modifications, 
or replacements that Transmission Provider makes to 
Transmission Provider’s Interconnection Facilities or the 
Transmission System to facilitate the interconnection of a 
third party to Transmission Provider’s Interconnection 
Facilities or the Transmission System, or to provide 
transmission service to a third party under Transmission 
Provider’s Tariff. Interconnection Customer shall be 
responsible for the costs of any additions, modifications, or 
replacements to Interconnection Customer’s Interconnection 
Facilities that may be necessary to maintain or upgrade such 
Interconnection Customer’s Interconnection Facilities 
consistent with Applicable Laws and Regulations, Applicable 
Reliability Standards or Good Utility Practice. 

Article 6. Testing and Inspection 

6.1 Pre-Commercial Operation Date Testing and Modifications. 
Prior to the Commercial Operation Date, Transmission Provider shall 
test Transmission Provider’s Interconnection Facilities and Network 
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Upgrades and Interconnection Customer shall test the Large 
Generating Facility and Interconnection Customer’s Interconnection 
Facilities to ensure their safe and reliable operation. Similar testing 
may be required after initial operation. Each Party shall make any 
modifications to its facilities that are found to be necessary as a result 
of such testing. Interconnection Customer shall bear the cost of all 
such testing and modifications. Interconnection Customer shall 
generate test energy at the Large Generating Facility only if it has 
arranged for the delivery of such test energy. 

6.2 Post-Commercial Operation Date Testing and Modifications. 
Each Party shall at its own expense perform routine inspection and 
testing of its facilities and equipment in accordance with Good Utility 
Practice as may be necessary to ensure the continued interconnection 
of the Large Generating Facility with the Transmission System in a 
safe and reliable manner. Each Party shall have the right, upon 
advance written notice, to require reasonable additional testing of the 
other Party’s facilities, at the requesting Party’s expense, as may be in 
accordance with Good Utility Practice. 

Right to Observe Testing. Each Party shall notify the other Party in 
advance of its performance of tests of its Interconnection Facilities. 
The other Party has the right, at its own expense, to observe such 
testing. 

Right to Inspect. Each Party shall have the right, but shall have no 
obligation to: (i) observe the other Party’s tests and/or inspection of 
any of its System Protection Facilities and other protective 
equipment, including Power System Stabilizers; (ii) review the 
settings of the other Party’s System Protection Facilities and other 
protective equipment; and (iii) review the other Party’s maintenance 
records relative to the Interconnection Facilities, the System 
Protection Facilities and other protective equipment. A Party may 
exercise these rights from time to time as it deems necessary upon 
reasonable notice to the other Party. The exercise or non-exercise by 
a Party of any such rights shall not be construed as an endorsement or 
confirmation of any element or condition of the Interconnection 
Facilities or the System Protection Facilities or other protective 
equipment or the operation thereof, or as a warranty as to the fitness, 
safety, desirability, or reliability of same. Any information that a 
Party obtains through the exercise of any of its rights under this 
Article 6.4 shall be deemed to be Confidential Information and 
treated pursuant to Article 22 of this LGIA. 

6.3 

6.4 
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Article 7. Metering 

7.1 

7.2 

General. Each Party shall comply with the Applicable Reliability 
Council requirements. Unless otherwise agreed by the Parties, 
Transmission Provider shall install Metering Equipment at the Point 
of Interconnection prior to any operation of the Large Generating 
Facility and shall own, operate, test and maintain such Metering 
Equipment. Power flows to and fiom the Large Generating Facility 
shall be measured at or, at Transmission Provider’s option, 
compensated to, the Point of Interconnection. Transmission Provider 
shall provide metering quantities, in analog and/or digital form, to 
Interconnection Customer upon request. Interconnection Customer 
shall bear all reasonable documented costs associated with the 
purchase, installation, operation, testing and maintenance of the 
Metering Equipment. 

Check Meters. Interconnection Customer, at its option and expense, 
may install and operate, on its premises and on its side of the Point of 
Interconnection, one or more check meters to check Transmission 
Provider’s meters. Such check meters shall be for check purposes 
only and shall not be used for the measurement of power flows for 
purposes of this LGIA, except as provided in Article 7.4 below. The 
check meters shall be subject at all reasonable times to inspection and 
examination by Transmission Provider or its designee. The 
installation, operation and maintenance thereof shall be performed 
entirely by Interconnection Customer in accordance with Good Utility 
Practice. 

7.3 Standards. Transmission Provider shall install, calibrate, and test 
revenue quality Metering Equipment in accordance with applicable 
ANSI standards. 

7.4 Testing of Metering Equipment. Transmission Provider shall 
inspect and test all Transmission Provider-owned Metering 
Equipment upon installation and at least once every two (2) years 
thereafter. If requested to do so by Interconnection Customer, 
Transmission Provider shall, at Interconnection Customer’s expense, 
inspect or test Metering Equipment more fiequently than every two 
(2) years. Transmission Provider shall give reasonable notice of the 
time when any inspection or test shall take place, and Interconnection 
Customer may have representatives present at the test or inspection. 
If at any time Metering Equipment is found to be inaccurate or 
defective, it shall be adjusted, repaired or replaced at Interconnection 
Customer’s expense, in order to provide accurate metering, unless the 
inaccuracy or defect is due to Transmission Provider’s failure to 
maintain, then Transmission Provider shall pay. If Metering 
Equipment fails to register, or if the measurement made by Metering 
Equipment during a test varies by more than two percent fiom the 
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measurement made by the standard meter used in the test, 
Transmission Provider shall adjust the measurements by correcting all 
measurements for the period during which Metering Equipment was 
in error by using Interconnection Customer’s check meters, if 
installed. If no such check meters are installed or if the period cannot 
be reasonably ascertained, the adjustment shall be for the period 
immediately preceding the test of the Metering Equipment equal to 
one-half the time from the date of the last previous test of the 
Metering Equipment. 

7.5 Metering Data. At Interconnection Customer’s expense, the metered 
data shall be telemetered to one or more locations designated by 
Transmission Provider and one or more locations designated by 
Interconnection Customer. Such telemetered data shall be used, 
under normal operating conditions, as the official measurement of the 
amount of energy delivered from the Large Generating Facility to the 
Point of Interconnection. 

Article 8. Communications 

8.1 Interconnection Customer Obligations. Interconnection Customer 
shall maintain satisfactory operating communications with 
Transmission Provider’s Transmission System dispatcher or 
representative designated by Transmission Provider. Interconnection 
Customer shall provide standard voice line, dedicated voice line and 
facsimile communications at its Large Generating Facility control 
room or central dispatch facility through use of either the public 
telephone system, or a voice communications system that does not 
rely on the public telephone system. Interconnection Customer shall 
also provide the dedicated data circuit(s) necessary to provide 
Interconnection Customer data to Transmission Provider as set forth 
in Appendix D, Security Arrangements Details. The data circuit(s) 
shall extend from the Large Generating Facility to the location(s) 
specified by Transmission Provider. Any required maintenance of 
such communications equipment shall be performed by 
Interconnection Customer. Operational communications shall be 
activated and maintained under, but not be limited to, the following 
events: system paralleling or separation, scheduled and unscheduled 
shutdowns, equipment clearances, and hourly and daily load data. 

8.2 Remote Terminal Unit. Prior to the Initial Synchronization Date of 
the Large Generating Facility, a Remote Terminal Unit, or equivalent 
data collection and transfer equipment acceptable to the Parties, shall 
be installed by Interconnection Customer, or by Transmission 
Provider at Interconnection Customer’s expense, to gather 
accumulated and instantaneous data to be telemetered to the 
location(s) designated by Transmission Provider through use of a 
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dedicated point-to-point data circuit(s) as indicated in Article 8.1. 
The communication protocol for the data circuit(s) shall be specified 
by Transmission Provider. Instantaneous bi-directional analog real 
power and reactive power flow information must be telemetered 
directly to the location(s) specified by Transmission Provider. 

Each Party will promptly advise the other Party if it detects or 
otherwise learns of any metering, telemetry or communications 
equipment errors or malfunctions that require the attention and/or 
correction by the other Party. The Party owning such equipment shall 
correct such error or malfunction as soon as reasonably feasible. 

No Annexation. Any and all equipment placed on the premises of a 
Party shall be and remain the property of the Party providing such 
equipment regardless of the mode and manner of annexation or 
attachment to real property, unless otherwise mutually agreed by the 
Parties. 

8.3 
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Article 9. 

9.1 

9.2 

9.3 

9.4 

Operations 

General. Each Party shall comply with the Applicable Reliability 
Council requirements. Each Party shall provide to the other Party all 
information that may reasonably be required by the other Party to 
comply with Applicable Laws and Regulations and Applicable 
Reliability Standards. 

Control Area Notification. At least three months before Initial 
Synchronization Date, Interconnection Customer shall notify 
Transmission Provider in writing of the Control Area in which the 
Large Generating Facility will be located. If Interconnection 
Customer elects to locate the Large Generating Facility in a Control 
Area other than the Control Area in which the Large Generating 
Facility is physically located, and if permitted to do so by the relevant 
transmission tariffs, all necessary arrangements, including but not 
limited to those set forth in Article 7 and Article 8 of this LGIA, and 
remote Control Area generator interchange agreements, if applicable, 
and the appropriate measures under such agreements, shall be 
executed and implemented prior to the placement of the Large 
Generating Facility in the other Control Area. 

Transmission Provider Obligations. Transmission Provider shall 
cause the Transmission System and Transmission Provider’s 
Interconnection Facilities to be operated, maintained and controlled in 
a safe and reliable manner and in accordance with this LGIA. 
Transmission Provider may provide operating instructions to 
Interconnection Customer consistent with this LGIA and 
Transmission Provider’s operating protocols and procedures as they 
may change fiom time to time. Transmission Provider will consider 
changes to its operating protocols and procedures proposed by 
Interconnection Customer. 

Interconnection Customer Obligations. Interconnection Customer 
shall at its own expense operate, maintain and control the Large 
Generating Facility and Interconnection Customer’s Interconnection 
Facilities in a safe and reliable manner and in accordance with this 
LGIA. Interconnection Customer shall operate the Large Generating 
Facility and Interconnection Customer’s Interconnection Facilities in 
accordance with all applicable requirements of the Control Area of 
which it is part, as such requirements are set forth in Appendix C, 
Interconnection Details, of this LGIA. Appendix C, Interconnection 
Details, will be modified to reflect changes to the requirements as 
they may change from time to time. Either Party may request that the 
other Party provide copies of the requirements set forth in Appendix 
C, Interconnection Details, of this LGIA. 
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9.5 Start-up and Synchronization. Consistent with the Parties’ 
mutually acceptable procedures, Interconnection Customer is 
responsible for the proper synchronization of the Large Generating 
Facility to Transmission Provider’s Transmission System. 
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9.6 Reactive Power. 

9.6.1 

9.6.2 

Power Factor Design Criteria. Interconnection Customer 
shall design the Large Generating Facility to maintain a 
composite power delivery at continuous rated power output at 
the Point of Interconnection at a power factor within the range 
of 0.95 leading to 0.95 lagging, unless Transmission Provider 
has established different requirements that apply to all 
generators in the Control Area on a comparable basis. The 
requirements of this paragraph shall not apply to wind 
generators. 

Voltage Schedules. Once Interconnection Customer has 
synchronized the Large Generating Facility with the 
Transmission System, Transmission Provider shall require 
Interconnection Customer to operate the Large Generating 
Facility to produce or absorb reactive power within the design 
limitations of the Large Generating Facility set forth in Article 
9.6.1 (Power Factor Design Criteria). Transmission 
Provider’s voltage schedules shall treat all sources of reactive 
power in the Control Area in an equitable and not unduly 
discriminatory manner. Transmission Provider shall exercise 
Reasonable Efforts to provide Interconnection Customer with 
such schedules at least one (1)  day in advance, and may make 
changes to such schedules as necessary to maintain the 
reliability of the Transmission System. Interconnection 
Customer shall operate the Large Generating Facility to 
maintain the specified output voltage or power factor at the 
Point of Interconnection within the design limitations of the 
Large Generating Facility set forth in Article 9.6.1 (Power 
Factor Design Criteria). If Interconnection Customer is 
unable to maintain the specified voltage or power factor, it 
shall promptly notify the System Operator. 

9.6.2.1 Governors and Regulators. Whenever the Large 
Generating Facility is operated in parallel with the 
Transmission System and the speed governors (if 
installed on the generating unit pursuant to Good 
Utility Practice) and voltage regulators are capable of 
operation, Interconnection Customer shall operate the 
Large Generating Facility with its speed governors and 
voltage regulators in automatic operation. If the Large 
Generating Facility’s speed governors and voltage 
regulators are not capable of such automatic operation, 
Interconnection Customer shall immediately notify 
Transmission Provider’s system operator, or its 
designated representative, and ensure that such Large 
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Generating Facility’s reactive power production or 
absorption (measured in MVARs) are within the 
design capability of the Large Generating Facility’s 
generating unit(s) and steady state stability limits. 
Interconnection Customer shall not cause its Large 
Generating Facility to disconnect automatically or 
instantaneously from the Transmission System or trip 
any generating unit comprising the Large Generating 
Facility for an under or over frequency condition 
unless the abnormal frequency condition persists for a 
time period beyond the limits set forth in ANSVIEEE 
Standard C37.106, or such other standard as applied to 
other generators in the Control Area on a comparable 
basis. 

9.6.3 Payment for Reactive Power. Transmission Provider is 
required to pay Interconnection Customer for reactive power 
that Interconnection Customer provides or absorbs fkom the 
Large Generating Facility when Transmission Provider 
requests Interconnection Customer to operate its Large 
Generating Facility outside the range specified in Article 
9.6.1, provided that if Transmission Provider pays its own or 
affiliated generators for reactive power service within the 
specified range, it must also pay Interconnection Customer. 
Payments shall be pursuant to Article 11.6 or such other 
agreement to which the Parties have otherwise agreed. 

9.7 Outages and Interruptions. 

9.7.1 Outages. 

9.7.1.1 Outage Authority and Coordination. Each Party 
may in accordance with Good Utility Practice in 
coordination with the other Party remove from service 
any of its respective Interconnection Facilities or 
Network Upgrades that may impact the other Party’s 
facilities as necessary to perform maintenance or 
testing or to install or replace equipment. Absent an 
Emergency Condition, the Party scheduling a removal 
of such facility(ies) from service will use Reasonable 
Efforts to schedule such removal on a date and time 
mutually acceptable to the Parties. In all 
circumstances, any Party planning to remove such 
facility(ies) fiom service shall use Reasonable Efforts 
to minimize the effect on the other Party of such 
removal. 

9.7.1.2 Outage Schedules. Transmission Provider shall post 
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scheduled outages of its transmission facilities on the 
OASIS. Interconnection Customer shall submit its 
planned maintenance schedules for the Large 
Generating Facility to Transmission Provider for a 
minimum of a rolling twenty-four month period. 
Interconnection Customer shall update its planned 
maintenance schedules as necessary. Transmission 
Provider may request Interconnection Customer to 
reschedule its maintenance as necessary to maintain 
the reliability of the Transmission System; provided, 
however, adequacy of generation supply shall not be a 
criterion in determining Transmission System 
reliability. Transmission Provider shall compensate 
Interconnection Customer for any additional direct 
costs that Interconnection Customer incurs as a result 
of having to reschedule maintenance, including any 
additional overtime, breaking of maintenance contracts 
or other costs above and beyond the cost 
Interconnection Customer would have incurred absent 
Transmission Provider’s request to reschedule 
maintenance. Interconnection Customer will not be 
eligible to receive compensation, if during the twelve 
(12) months prior to the date of the scheduled 
maintenance, Interconnection Customer had modified 
its schedule of maintenance activities. 

9.7.1.3 Outage Restoration. If an outage on a Party’s 
Interconnection Facilities or Network Upgrades 
adversely affects the other Party’s operations or 
facilities, the Party that owns or controls the facility 
that is out of service shall use Reasonable Efforts to 
promptly restore such facility(ies) to a normal 
operating condition consistent with the nature of the 
outage. The Party that owns or controls the facility 
that is out of service shall provide the other Party, to 
the extent such information is known, information on 
the nature of the Emergency Condition, an estimated 
time of restoration, and any corrective actions 
required. Initial verbal notice shall be followed up as 
soon as practicable with written notice explaining the 
nature of the outage. 

9.7.2 Interruption of Service. If required by Good Utility Practice 
to do so, Transmission Provider may require Interconnection 
Customer to interrupt or reduce deliveries of electricity if such 
delivery of electricity could adversely affect Transmission 
Provider’s ability to perform such activities as are necessary 
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to safely and reliably operate and maintain the Transmission 
System. The following provisions shall apply to any 
interruption or reduction permitted under this Article 9.7.2: 

9.7.2.1 The interruption or reduction shall continue only for so 
long as reasonably necessary under Good Utility 
Practice; 

9.7.2.2 Any such interruption or reduction shall be made on an 
equitable, non-discriminatory basis with respect to all 
generating facilities directly connected to the 
Transmission System; 

9.7.2.3 When the interruption or reduction must be made 
under circumstances which do not allow for advance 
notice, Transmission Provider shall notify 
Interconnection Customer by telephone as soon as 
practicable of the reasons for the curtailment, 
interruption, or reduction, and, if known, its expected 
duration. Telephone notification shall be followed by 
written notification as soon as practicable; 

9.7.2.4 Except during the existence of an Emergency 
Condition, when the intemption or reduction can be 
scheduled without advance notice, Transmission 
Provider shall notify Interconnection Customer in 
advance regarding the timing of such scheduling and 
further notify Interconnection Customer of the 
expected duration. Transmission Provider shall 
coordinate with Interconnection Customer using Good 
Utility Practice to schedule the interruption or 
reduction during periods of least impact to 
Interconnection Customer and Transmission Provider; 

9.7.2.5 The Parties shall cooperate and coordinate with each 
other to the extent necessary in order to restore the 
Large Generating Facility, Interconnection Facilities, 
and the Transmission System to their normal operating 
state, consistent with system conditions and Good 
Utility Practice. 

9.7.3 Under-Frequency and Over Frequency Conditions. The 
Transmission System is designed to automatically activate a 
load-shed program as required by the Applicable Reliability 
Council in the event of an under-frequency system 
disturbance. Interconnection Customer shall implement 
under-frequency and over-frequency relay set points for the 
Large Generating Facility as required by the Applicable 
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Reliability Council to ensure “ride through” capability of the 
Transmission System. Large Generating Facility response to 
frequency deviations of pre-determined magnitudes, both 
under-frequency and over-frequency deviations, shall be 
studied and coordinated with Transmission Provider in 
accordance with Good Utility Practice. The term “ride 
through’’ as used herein shall mean the ability of a Generating 
Facility to stay connected to and synchronized with the 
Transmission System during system disturbances within a 
range of under-frequency and over-frequency conditions, in 
accordance with Good Utility Practice. 

9.7.4 System Protection and Other Control Requirements 

9.7.4.1 System Protection Facilities. Interconnection 
Customer shall, at its expense, install, operate and 
maintain System Protection Facilities as a part of the 
Large Generating Facility or Interconnection 
Customer’s Interconnection Facilities. Transmission 
Provider shall install at Interconnection Customer’s 
expense any System Protection Facilities that may be 
required on Transmission Provider’s Interconnection 
Facilities or the Transmission System as a result of the 
interconnection of the Large Generating Facility and 
Interconnection Customer’s Interconnection Facilities. 

9.7.4.2 Each Party’s protection facilities shall be designed and 
coordinated with other systems in accordance with 
Good Utility Practice. 

9.7.4.3 Each Party shall be responsible for protection of its 
facilities consistent with Good Utility Practice. 

9.7.4.4 Each Party’s protective relay design shall incorporate 
the necessary test switches to perform the tests 
required in Article 6. The required test switches will 
be placed such that they allow operation of lockout 
relays while preventing breaker failure schemes from 
operating and causing unnecessary breaker operations 
andlor the tripping of Interconnection Customer’s 
units. 

9.7.4.5 Each Party will test, operate and maintain System 
Protection Facilities in accordance with Good Utility 
Practice. 

9.7.4.6Prior to the In-Service Date, and again prior to the 
Commercial Operation Date, each Party or its agent 
shall perform a complete calibration test and 
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functional trip test of the System Protection Facilities. 
At intervals suggested by Good Utility Practice and 
following any apparent malfunction of the System 
Protection Facilities, each Party shall perform both 
calibration and hnctional trip tests of its System 
Protection Facilities. These tests do not require the 
tripping of any in-service generation unit. These tests 
do, however, require that all protective relays and 
lockout contacts be activated. 

9.7.5 Requirements for Protection. In compliance with Good 
Utility Practice, Interconnection Customer shall provide, 
install, own, and maintain relays, circuit breakers and all other 
devices necessary to remove any fault contribution of the 
Large Generating Facility to any short circuit occurring on the 
Transmission System not otherwise isolated by Transmission 
Provider’s equipment, such that the removal of the fault 
contribution shall be coordinated with the protective 
requirements of the Transmission System. Such protective 
equipment shall include, without limitation, a disconnecting 
device or switch with load-interrupting capability located 
between the Large Generating Facility and the Transmission 
System at a site selected upon mutual agreement (not to be 
unreasonably withheld, conditioned or delayed) of the Parties. 
Interconnection Customer shall be responsible for protection 
of the Large Generating Facility and Interconnection 
Customer’s other equipment from such conditions as negative 
sequence currents, over- or under-frequency, sudden load 
rejection, over- or under-voltage, and generator loss-of-field. 
Interconnection Customer shall be solely responsible to 
disconnect the Large Generating Facility and Interconnection 
Customer’s other equipment if conditions on the Transmission 
System could adversely affect the Large Generating Facility. 

9.7.6 Power Quality. Neither Party’s facilities shall cause 
excessive voltage flicker nor introduce excessive distortion to 
the sinusoidal voltage or current waves as defined by ANSI 
Standard C84.1-1989, in accordance with IEEE Standard 5 19, 
or any applicable superseding electric industry standard. In 
the event of a conflict between ANSI Standard C84.1-1989, or 
any applicable superseding electric industry standard, ANSI 
Standard C84.1-1989, or the applicable superseding electric 
industry standard, shall control. 

Switching and Tagging Rules. Each Party shall provide the other 
Party a copy of its switching and tagging rules that are applicable to 
the other Party’s activities. Such switching and tagging rules shall be 
developed on a non-discriminatory basis. The Parties shall comply 

9.8 
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with applicable switching and tagging rules, as amended fiom time to 
time, in obtaining clearances for work or for switching operations on 
equipment. 

9.9 Use of Interconnection Facilities by Third Parties. 

9.9.1 Purpose of Interconnection Facilities. Except as may be 
required by Applicable Laws and Regulations, or as otherwise 
agreed to among the Parties, the Interconnection Facilities 
shall be constructed for the sole purpose of interconnecting 
the Large Generating Facility to the Transmission System and 
shall be used for no other purpose. 

9.9.2 Third Party Users. If required by Applicable Laws and 
Regulations or if the Parties mutually agree, such agreement 
not to be unreasonably withheld, to allow one or more third 
parties to use Transmission Provider’s Interconnection 
Facilities, or any part thereof, Interconnection Customer will 
be entitled to compensation for the capital expenses it incurred 
in connection with the Interconnection Facilities based upon 
the pro rata use of the Interconnection Facilities by 
Transmission Provider, all third party users, and 
Interconnection Customer, in accordance with Applicable 
Laws and Regulations or upon some other mutually-agreed 
upon methodology. In addition, cost responsibility for 
ongoing costs, including operation and maintenance costs 
associated with the Interconnection Facilities, will be 
allocated between Interconnection Customer and any third 
party users based upon the pro rata use of the Interconnection 
Facilities by Transmission Provider, all third party users, and 
Interconnection Customer, in accordance with Applicable 
Laws and Regulations or upon some other mutually agreed 
upon methodology. If the issue of such compensation or 
allocation cannot be resolved through such negotiations, it 
shall be submitted to FERC for resolution. 

9.10 Disturbance Analysis Data Exchange. The Parties will cooperate 
with one another in the analysis of disturbances to either the Large 
Generating Facility or Transmission Provider’s Transmission System 
by gathering and providing access to any information relating to any 
disturbance, including information from oscillography, protective 
relay targets, breaker operations and sequence of events records, and 
any disturbance information required by Good Utility Practice. 

Article 10. Maintenance 

10.1 Transmission Provider Obligations. Transmission Provider shall 
maintain the Transmission System and Transmission Provider’s 
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Interconnection Facilities in a safe and reliable manner and in 
accordance with this LGIA. 

10.2 Interconnection Customer Obligations. Interconnection Customer 
shall maintain the Large Generating Facility and Interconnection 
Customer’s Interconnection Facilities in a safe and reliable manner 
and in accordance with this LGIA. 

10.3 Coordination. The Parties shall confer regularly to coordinate the 
planning, scheduling and performance of preventive and corrective 
maintenance on the Large Generating Facility and the Interconnection 
Facilities. 

10.4 Secondary Systems. Each Party shall cooperate with the other in the 
inspection, maintenance, and testing of control or power circuits that 
operate below 600 volts, AC or DC, including, but not limited to, any 
hardware, control or protective devices, cables, conductors, electric 
raceways, secondary equipment panels, transducers, batteries, 
chargers, and voltage and current transformers that directly affect the 
operation of a Party’s facilities and equipment which may reasonably 
be expected to impact the other Party. Each Party shall provide 
advance notice to the other Party before undertaking any work on 
such circuits, especially on electrical circuits involving circuit breaker 
trip and close contacts, current transformers, or potential 
transformers. 

10.5 Operating and Maintenance Expenses. Subject to the provisions 
herein addressing the use of facilities by others, and except for 
operations and maintenance expenses associated with modifications 
made for providing interconnection or transmission service to a third 
party and such third party pays for such expenses, Interconnection 
Customer shall be responsible for all reasonable expenses including 
overheads, associated with (1) owning, operating, maintaining, 
repairing, and replacing Interconnection Customer’s Interconnection 
Facilities; and (2) operation, maintenance, repair and replacement of 
Transmission Provider’s Interconnection Facilities. 

Article 11. Performance Obligation 

11.1 Interconnection Customer Interconnection Facilities. 
Interconnection Customer shall design, procure, construct, install, 
own andor control Interconnection Customer Interconnection 
Facilities described in Appendix A, Interconnection Facilities, 
Network Upgrades and Distribution Upgrades, at its sole expense. 

11.2 Transmission Provider’s Interconnection Facilities. Transmission 
Provider or Transmission Owner shall design, procure, construct, 
install, own and/or control Transmission Provider’s Interconnection 
Facilities described in Appendix A, Interconnection Facilities, 
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Network Upgrades and Distribution Upgrades, at the sole expense of 
the Interconnection Customer. 

11.3 Network Upgrades and Distribution Upgrades. Transmission 
Provider or Transmission Owner shall design, procure, construct, 
install, and own the Network Upgrades and Distribution Upgrades 
described in Appendix A, Interconnection Facilities, Network 
Upgrades and Distribution Upgrades. The Interconnection Customer 
shall be responsible for all costs related to Distribution Upgrades. 
Unless Transmission Provider or Transmission Owner elects to fund 
the capital for the Network Upgrades, they shall be solely h d e d  by 
Interconnection Customer. 

a !  
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11.4 Transmission Credits. 

11.4.1 Repayment of Amounts Advanced for Network Upgrades. 
Interconnection Customer shall be entitled to a cash 
repayment, equal to the total amount paid to Transmission 
Provider and Affected System Operator, if any, for the 
Network Upgrades, including any tax gross-up or other tax- 
related payments associated with Network Upgrades, and not 
refimded to Interconnection Customer pursuant to Article 
5.17.8 or otherwise, to be paid to Interconnection Customer on 
a dollar-for-dollar basis for the non-usage sensitive portion of 
transmission charges, as payments are made under 
Transmission Provider’s Tariff and Affected System’s Tariff 
for transmission services with respect to the Large Generating 
Facility. Any repayment shall include interest calculated in 
accordance with the methodology set forth in FERC’s 
regulations at 18 C.F.R. 6 35.19a(a)(2)(iii) fiom the date of 
any payment for Network Upgrades through the date on which 
the Interconnection Customer receives a repayment of such 
payment pursuant to this subparagraph. Interconnection 
Customer may assign such repayment rights to any person. 

Notwithstanding the foregoing, Interconnection Customer, 
Transmission Provider, and Affected System Operator may 
adopt any alternative payment schedule that is mutually 
agreeable so long as Transmission Provider and Affected 
System Operator take one of the following actions no later 
than five years from the Commercial Operation Date: (1) 
return to Interconnection Customer any amounts advanced for 
Network Upgrades not previously repaid, or (2) declare in 
writing that Transmission Provider or Affected System 
Operator will continue to provide payments to Interconnection 
Customer on a dollar-for-dollar basis for the non-usage 
sensitive portion of transmission charges, or develop an 
alternative schedule that is mutually agreeable and provides 
for the return of all amounts advanced for Network Upgrades 
not previously repaid; however, full reimbursement shall not 
extend beyond twenty (20) years from the Commercial 
Operation Date. See Appendix C for the Alternative Payment 
Schedule. 

If the Large Generating Facility fails to achieve commercial 
operation, but it or another Generating Facility is later 
constructed and makes use of the Network Upgrades, 
Transmission Provider and Affected System Operator shall at 
that time reimburse Interconnection Customer for the amounts 
advanced for the Network Upgrades. Before any such 
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reimbursement can occur, the Interconnection Customer, or 
the entity that ultimately constructs the Generating Facility, if 
different, is responsible for identifying the entity to which 
reimbursement must be made. 

11.4.2 Special Provisions for Affected Systems. Unless 
Transmission Provider provides, under the LGIA, for the 
repayment of amounts advanced to Affected System Operator 
for Network Upgrades, Interconnection Customer and 
Affected System Operator shall enter into an agreement that 
provides for such repayment. The agreement shall specify the 
terms governing payments to be made by Interconnection 
Customer to the Affected System Operator as well as the 
repayment by the Affected System Operator. 

11.4.3 Notwithstanding any other provision of this LGIA, nothing 
herein shall be construed as relinquishing or foreclosing any 
rights, including but not limited to firm transmission rights, 
capacity rights, transmission congestion rights, or 
transmission credits, that Interconnection Customer, shall be 
entitled to, now or in the future under any other agreement or 
tariff as a result of, or otherwise associated with, the 
transmission capacity, if any, created by the Network 
Upgrades, including the right to obtain cash reimbursements 
or transmission credits for transmission service that is not 
associated with the Large Generating Facility. 

11.5 Provision of Security. At least thirty (30) Calendar Days prior to the 
commencement of the procurement, installation, or construction of a 
discrete portion of a Transmission Provider’s Interconnection 
Facilities, Network Upgrades, or Distribution Upgrades, 
Interconnection Customer shall provide Transmission Provider, at 
Interconnection Customer’s option, a guarantee, a surety bond, letter 
of credit or other form of security that is reasonably acceptable to 
Transmission Provider and is consistent with the Uniform 
Commercial Code of the jurisdiction identified in Article 14.2.1. 
Such security for payment shall be in an amount sufficient to cover 
the costs for constructing, procuring and installing the applicable 
portion of Transmission Provider’s Interconnection Facilities, 
Network Upgrades, or Distribution Upgrades and shall be reduced on 
a dollar-for-dollar basis for payments made to Transmission Provider 
for these purposes. Security required hereunder shall be determined 
with reference to facilities to be procured, installed, or constructed by 
Transmission Provider, and shall not be required with reference to 
facilities to be constructed by Transmission Customer, as specified in 
Appendix J. 
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11.6 

Article 12. 

12.1 

In addition: 

11.5.1 

11.5.2 

11.5.3 

The guarantee must be made by an entity that meets the 
creditworthiness requirements of Transmission Provider, and 
contain terms and conditions that guarantee payment of any 
amount that may be due from Interconnection Customer, up to 
an agreed-to maximum amount. 

The letter of credit must be issued by a financial institution 
reasonably acceptable to Transmission Provider and must 
specify a reasonable expiration date. 

The surety bond must be issued by an insurer reasonably 
acceptable to Transmission Provider and must specify a 
reasonable expiration date. 

Interconnection Customer Compensation. If Transmission 
Provider requests or directs Interconnection Customer to provide a 
service pursuant to Articles 9.6.3 (Payment for Reactive Power), or 
13.5.1 of this LGIA, Transmission Provider shall compensate 
Interconnection Customer in accordance with Interconnection 
Customer’s applicable rate schedule then in effect unless the 
provision of such service(s) is subject to an RTO or IS0 FERC- 
approved rate schedule. Interconnection Customer shall serve 
Transmission Provider or RTO or IS0 with any filing of a proposed 
rate schedule at the time of such filing with FERC. To the extent that 
no rate schedule is in effect at the time the Interconnection Customer 
is required to provide or absorb any Reactive Power under this LGIA, 
Transmission Provider agrees to compensate Interconnection 
Customer in such amount as would have been due Interconnection 
Customer had the rate schedule been in effect at the time service 
commenced; provided, however, that such rate schedule must be filed 
at FERC or other appropriate Governmental Authority within sixty 
(60) Calendar Days of the commencement of service. 

11.6.1 Interconnection Customer Compensation for Actions 
During Emergency Condition. Transmission Provider or 
RTO or IS0 shall compensate Interconnection Customer for 
its provision of real and reactive power and other Emergency 
Condition services that Interconnection Customer provides to 
support the Transmission System during an Emergency 
Condition in accordance with Article 1 I .6. 

Invoice 

General. Each Party shall submit to the other Party, on a monthly 
basis, invoices of amounts due for the preceding month. Each invoice 
shall state the month to which the invoice applies and hlly describe 
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12.2 

the services and equipment provided. The Parties may discharge 
mutual debts and payment obligations due and owing to each other on 
the same date through netting, in which case all amounts a Party owes 
to the other Party under this LGIA, including interest payments or 
credits, shall be netted so that only the net amount remaining due 
shall be paid by the owing Party. 

Final Invoice. Within six months after completion of the 
construction of Transmission Provider’s Interconnection Facilities 
and the Network Upgrades, Transmission Provider shall provide an 
invoice of the final cost of the construction of Transmission 
Provider’s Interconnection Facilities and the Network Upgrades and 
shall set forth such costs in sufficient detail to enable Interconnection 
Customer to compare the actual costs with the estimates and to 
ascertain deviations, if any, from the cost estimates. Transmission 
Provider shall refund to Interconnection Customer any amount by 
which the actual payment by Interconnection Customer for estimated 
costs exceeds the actual costs of construction within thirty (30) 
Calendar Days of the issuance of such final construction invoice. 

12.3 Payment. Invoices shall be rendered to the paying Party at the 
address specified in Appendix F. The Party receiving the invoice 
shall pay the invoice within thirty (30) Calendar Days of receipt. All 
payments shall be made in immediately available funds payable to the 
other Party, or by wire transfer to a bank named and account 
designated by the invoicing Party. Payment of invoices by either 
Party will not constitute a waiver of any rights or claims either Party 
may have under this LGIA. 

12.4 Disputes. In the event of a billing dispute between Transmission 
Provider and Interconnection Customer, Transmission Provider shall 
continue to provide Interconnection Service under this LGIA as long 
as Interconnection Customer: (i) continues to make all payments not 
in dispute; and (ii) pays to Transmission Provider or into an 
independent escrow account the portion of the invoice in dispute, 
pending resolution of such dispute. If Interconnection Customer fails 
to meet these two requirements for continuation of service, then 
Transmission Provider may provide notice to Interconnection 
Customer of a Default pursuant to Article 17. Within thirty (30) 
Calendar Days after the resolution of the dispute, the Party that owes 
money to the other Party shall pay the amount due with interest 
calculated in accord with the methodology set forth in FERC’s 
regulations at 18 CFR Q 35.19a(a)(2)(ii). 

Article 13. Emergencies 

13.1 Definition. “Emergency Condition” shall mean a condition or 
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situation: (i) that in the judgment of the Party making the claim is 
imminently likely to endanger life or property; or (ii) that, in the case 
of Transmission Provider, is imminently likely (as determined in a 
non-discriminatory manner) to cause a material adverse effect on the 
security of, or damage to the Transmission System, Transmission 
Provider’s Interconnection Facilities or the Transmission Systems of 
others to which the Transmission System is directly connected; or (iii) 
that, in the case of Interconnection Customer, is imminently likely (as 
determined in a non-discriminatory manner) to cause a material 
adverse effect on the security of, or damage to, the Large Generating 
Facility or Interconnection Customer’s Interconnection Facilities’ 
System restoration and black start shall be considered Emergency 
Conditions; provided, that Interconnection Customer is not obligated 
by this LGIA to possess black start capability. 

13.2 Obligations. Each Party shall comply with the Emergency Condition 
procedures of the applicable ISO/RTO, NERC, the Applicable 
Reliability Council, Applicable Laws and Regulations, and any 
emergency procedures agreed to by the Joint Operating Committee. 

13.3 Notice. Transmission Provider shall notify Interconnection Customer 
promptly when it becomes aware of an Emergency Condition that 
affects Transmission Provider’s Interconnection Facilities or the 
Transmission System that may reasonably be expected to affect 
Interconnection Customer’s operation of the Large Generating 
Facility or Interconnection Customer’s Interconnection Facilities. 
Interconnection Customer shall notify Transmission Provider 
promptly when it becomes aware of an Emergency Condition that 
affects the Large Generating Facility or Interconnection Customer’s 
Interconnection Facilities that may reasonably be expected to affect 
the Transmission System or Transmission Provider’s Interconnection 
Facilities. To the extent information is known, the notification shall 
describe the Emergency Condition, the extent of the damage or 
deficiency, the expected effect on the operation of Interconnection 
Customer’s or Transmission Provider’s facilities and operations, its 
anticipated duration and the corrective action taken andor to be 
taken. The initial notice shall be followed as soon as practicable with 
written notice. 

13.4 Immediate Action. Unless, in Interconnection Customer’s 
reasonable judgment, immediate action is required, Interconnection 
Customer shall obtain the consent of Transmission Provider, such 
consent to not be unreasonably withheld, prior to performing any 
manual switching operations at the Large Generating Facility or 
Interconnection Customer’s Interconnection Facilities in response to 
an Emergency Condition either declared by Transmission Provider or 
otherwise regarding the Transmission System. 
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13.5 Transmission Provider Authority. 

13.5.1 

13.5.2 

General. Transmission Provider may take whatever actions 
or inactions with regard to the Transmission System or 
Transmission Provider’s Interconnection Facilities it deems 
necessary during an Emergency Condition in order to (i) 
preserve public health and safety, (ii) preserve the reliability 
of the Transmission System or Transmission Provider’s 
Interconnection Facilities, (iii) limit or prevent damage, and 
(iv) expedite restoration of service. 

Transmission Provider shall use Reasonable Efforts to 
minimize the effect of such actions or inactions on the Large 
Generating Facility or Interconnection Customer’s 
Interconnection Facilities. Transmission Provider may, on the 
basis of technical considerations, require the Large Generating 
Facility to mitigate an Emergency Condition by taking actions 
necessary and limited in scope to remedy the Emergency 
Condition, including, but not limited to, directing 
Interconnection Customer to shut-down, start-up, increase or 
decrease the real or reactive power output of the Large 
Generating Facility; implementing a reduction or 
disconnection pursuant to Article 13.5.2; directing 
Interconnection Customer to assist with blackstart (if 
available) or restoration efforts; or altering the outage 
schedules of the Large Generating Facility and 
Interconnection Customer’s Interconnection Facilities. 
Interconnection Customer shall comply with all of 
Transmission Provider’s operating instructions concerning 
Large Generating Facility real power, and reactive power 
output within the manufacturer’s design limitations of the 
Large Generating Facility’s equipment that is in service and 
physically available for operation at the time, in compliance 
with Applicable Laws and Regulations. 

Reduction and Disconnection. Transmission Provider may 
reduce Interconnection Service or disconnect the Large 
Generating Facility or Interconnection Customer’s 
Interconnection Facilities, when such, reduction or 
disconnection is necessary under Good Utility Practice due to 
Emergency Conditions. These rights are separate and distinct 
from any right of curtailment of Transmission Provider 
pursuant to Transmission Provider’s Tariff. When 
Transmission Provider can schedule the reduction or 
disconnection in advance, Transmission Provider shall notify 
Interconnection Customer of the reasons, timing and expected 
duration of the reduction or disconnection. Transmission 
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Provider shall coordinate with Interconnection Customer 
using Good Utility Practice to schedule the reduction or 
disconnection during periods of least impact to 
Interconnection Customer and Transmission Provider. Any 
reduction or disconnection shall continue only for so long as 
reasonably necessary under Good Utility Practice. The Parties 
shall cooperate with each other to restore the Large 
Generating Facility, the Interconnection Facilities, and the 
Transmission System to their normal operating state as soon 
as practicable consistent with Good Utility Practice. 

13.6 Interconnection Customer Authority. Consistent with Good Utility 
Practice and the LGIA and the LGIP, Interconnection Customer may 
take actions or inactions with regard to the Large Generating Facility 
or Interconnection Customer’s Interconnection Facilities during an 
Emergency Condition in order to (i) preserve public health and safety, 
(ii) preserve the reliability of the Large Generating Facility or 
Interconnection Customer’s Interconnection Facilities, (iii) limit or 
prevent damage, and (iv) expedite restoration of service. 
Interconnection Customer shall use Reasonable Efforts to minimize 
the effect of such actions or inactions on the Transmission System 
and Transmission Provider’s Interconnection Facilities. Transmission 
Provider shall use Reasonable Efforts to assist Interconnection 
Customer in such actions. 

13.7 Limited Liability. Except as otherwise provided in Article 1 1.6.1 of 
this LGIA, neither Party shall be liable to the other for any action it 
takes in responding to an Emergency Condition so long as such action 
is made in good faith and is consistent with Good Utility Practice. 

Article 14. Regulatory Requirements and Governing Law 

14.1 Regulatory Requirements. Each Party’s obligations under this 
LGIA shall be subject to its receipt of any required approval or 
certificate fiom one or more Governmental Authorities in the form 
and substance satisfactory to the applying Party, or the Party making 
any required filings with, or providing notice to, such Governmental 
Authorities, and the expiration of any time period associated 
therewith. Each Party shall in good faith seek and use its Reasonable 
Efforts to obtain such other approvals. Nothing in this LGIA shall 
require Interconnection Customer to take any action that could result 
in its inability to obtain, or its loss of, status or exemption under the 
Federal Power Act, the Public Utility Holding Company Act of 1935, 
as amended, or the Public Utility Regulatory Policies Act of 1978. 

14.2 Governing Law. 
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Article 15. 

15.1 

15.2 

15.3 

15.4 

Article 16. 

16.1 

14.2.1 

14.2.2 

14.2.3 

The validity, interpretation and performance of this LGIA and 
each of its provisions shall be governed by the laws of the 
state where the Point of Interconnection is located, without 
regard to its conflicts of law principles. 

This LGIA is subject to all Applicable Laws and Regulations. 

Each Party expressly reserves the right to seek changes in, 
appeal, or otherwise contest any laws, orders, rules, or 
regulations of a Governmental Authority. 

Notices. 

General. Unless otherwise provided in this LGIA, any notice, 
demand or request required or permitted to be given by either Party to 
the other and any instrument required or permitted to be tendered or 
delivered by either Party in writing to the other shall be effective 
when delivered and may be so given, tendered or delivered, by 
recognized national courier, or by depositing the same with the 
United States Postal Service with postage prepaid, for delivery by 
certified or registered mail, addressed to the Party, or personally 
delivered to the Party, at the address set out in Appendix F, Addresses 
for Delivery of Notices and Billings. 

Either Party may change the notice information in this LGIA by 
giving five (5) Business Days written notice prior to the effective date 
of the change. 

Billings and Payments. Billings and payments shall be sent to the 
addresses set out in Appendix F. 

Alternative Forms of Notice. Any notice or request required or 
permitted to be given by a Party to the other and not required by this 
Agreement to be given in writing may be so given by telephone, 
facsimile or email to the telephone numbers and email addresses set 
out in Appendix F. 

Operations and Maintenance Notice. Each Party shall notify the 
other Party in writing of the identity of the person(s) that it designates 
as the point(s) of contact with respect to the implementation of 
Articles 9 and 10. 

Force Majeure 

Force Majeure. 

16.1.1 Economic hardship is not considered a Force Majeure event. 

16.1.2 Neither Party shall be considered to be in Default with respect 
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to any obligation hereunder, (including obligations under 
Article 4), other than the obligation to pay money when due, if 
prevented from fulfilling such obligation by Force Majeure. 
A Party unable to fulfill any obligation hereunder (other than 
an obligation to pay money when due) by reason of Force 
Majeure shall give notice and the full particulars of such Force 
Majeure to the other Party in writing or by telephone as soon 
as reasonably possible after the occurrence of the cause relied 
upon. Telephone notices given pursuant to this article shall be 
confirmed in writing as soon as reasonably possible and shall 
specifically state full particulars of the Force Majeure, the 
time and date when the Force Majeure occurred and when the 
Force Majeure is reasonably expected to cease. The Party 
affected shall exercise due diligence to remove such disability 
with reasonable dispatch, but shall not be required to accede 
or agree to any provision not satisfactory to it in order to settle 
and terminate a strike or other labor disturbance. 

Article 17. Default 

17.1 Default. 

17.1.1 General. No Default shall exist where such failure to 
discharge an obligation (other than the payment of money) is 
the result of Force Majeure as defined in this LGIA or the 
result of an act of omission of the other Party. Upon a Breach, 
the non-breaching Party shall give written notice of such 
Breach to the breaching Party. Except as provided in Article 
17.1.2, the breaching Party shall have thirty (30) Calendar 
Days fi-om receipt of the Default notice within which to cure 
such Breach; provided however, if such Breach is not capable 
of cure within thirty (30) Calendar Days, the breaching Party 
shall commence such cure within thirty (30) Calendar Days 
after notice and continuously and diligently complete such 
cure within ninety (90) Calendar Days from receipt of the 
Default notice; and, if cured within such time, the Breach 
specified in such notice shall cease to exist. 

17.1.2 Right to Terminate. If a Breach is not cured as provided in 
this article, or if a Breach is not capable of being cured within 
the period provided for herein, the non-breaching Party shall 
have the right to declare a Default and terminate this LGIA by 
written notice at any time until cure occurs, and be relieved of 
any fiuther obligation hereunder and, whether or not that Party 
terminates this LGIA, to recover fi-om the breaching Party all 
amounts due hereunder, plus all other damages and remedies 
to which it is entitled at law or in equity. The provisions of 
this article will survive termination of this LGIA. 
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Article 18. Indemnity, Consequential Damages and Insurance 

18.1 Indemnity. The Parties shall at all times indemnifl, defend, and hold 
the other Party harmless fi-om, any and all damages, losses, claims, 
including claims and actions relating to injury to or death of any 
person or damage to property, demand, suits, recoveries, costs and 
expenses, court costs, attorney fees, and all other obligations by or to 
third parties, arising out of or resulting from the other Party’s action 
or inactions of its obligations under this LGIA on behalf of the 
Indemnifying Party, except in cases of gross negligence or intentional 
wrongdoing by the Indemnified Party. 

18.1.1 Indemnified Person. If an Indemnified Person is entitled to 
indemnification under this Article 18 as a result of a claim by 
a third party, and the Indemnifying Party fails, after notice and 
reasonable opportunity to proceed under Article 18.1, to 
assume the defense of such claim, such Indemnified Person 
may at the expense of the Indemnifying Party contest, settle or 
consent to the entry of any judgment with respect to, or pay in 
hl l ,  such claim. 

18.1.2 Indemnifying Party. If an Indemnifying Party is obligated to 
indemnify and hold any Indemnified Person harmless under 
this Article 18, the amount owing to the Indemnified Person 
shall be the amount of such Indemnified Person’s actual Loss, 
net of any insurance or other recovery. 

18.1.3 Indemnity Procedures. Promptly after receipt by an 
Indemnified Person of any claim or notice of the 
commencement of any action or administrative or legal 
proceeding or investigation as to which the indemnity 
provided for in Article 18.1 may apply, the Indemnified 
Person shall notify the Indemnifylng Party of such fact. Any 
failure of or delay in such notification shall not affect a 
Party’s indemnification obligation unless such failure or delay 
is materially prejudicial to the Indemnifying Party. 

The Indemnifying Party shall have the right to assume the 
defense thereof with counsel designated by such Indemnifling 
Party and reasonably satisfactory to the Indemnified Person. 
If the defendants in any such action include one or more 
Indemnified Persons and the Indemnifying Party and if the 
Indemnified Person reasonably concludes that there may be 
legal defenses available to it and/or other Indemnified Persons 
which are different from or additional to those available to the 
Indemnifying Party, the Indemnified Person shall have the 
right to select separate counsel to assert such legal defenses 
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and to otherwise participate in the defense of such action on 
its own behalf. In such instances, the Indemnifylng Party 
shall only be required to pay the fees and expenses of one 
additional attorney to represent an Indemnified Person or 
Indemnified Persons having such differing or additional legal 
defenses. 

The Indemnified Person shall be entitled, at its expense, to 
participate in any such action, suit or proceeding, the defense 
of which has been assumed by the Indemnifylng Party. 
Notwithstanding the foregoing, the Indemnifying Party (i) 
shall not be entitled to assume and control the defense of any 
such action, suit or proceedings if and to the extent that, in the 
opinion of the Indemnified Person and its counsel, such 
action, suit or proceeding involves the potential imposition of 
criminal liability on the Indemnified Person, or there exists a 
conflict or adversity of interest between the Indemnified 
Person and the Indemnifying Party, in such event the 
Indemnifying Party shall pay the reasonable expenses of the 
Indemnified Person, and (ii) shall not settle or consent to the 
entry of any judgment in any action, suit or proceeding 
without the consent of the Indemnified Person, which shall not 
be reasonably withheld, conditioned or delayed. 

18.2 Consequential Damages. Other than the Liquidated Damages 
heretofore described, in no event shall either Party be liable under any 
provision of this LGIA for any losses, damages, costs or expenses for 
any special, indirect, incidental, consequential, or punitive damages, 
including but not limited to loss of profit or revenue, loss of the use of 
equipment, cost of capital, cost of temporary equipment or services, 
whether based in whole or in part in contract, in tort, including 
negligence, strict liability, or any other theory of liability; provided, 
however, that damages for which a Party may be liable to the other 
Party under another agreement will not be considered to be special, 
indirect, incidental, or consequential damages hereunder. 

18.3 Insurance. Each party shall, at its own expense, maintain in force 
throughout the period of this LGIA, and until released by the other 
Party, the following minimum insurance coverages, with insurers 
authorized to do business in the state where the Point of 
Interconnection is located: 

18.3.1 Employers’ Liability and Workers’ Compensation Insurance 
providing statutory benefits in accordance with the laws and 
regulations of the state in which the Point of Interconnection 
is located. 
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18.3.2 Commercial General Liability Insurance including premises 
and operations, personal injury, broad form property damage, 
broad form blanket contractual liability coverage (including 
coverage for the contractual indemnification) products and 
completed operations coverage, coverage for explosion, 
collapse and underground hazards, independent contractors 
coverage, coverage for pollution to the extent normally 
available and punitive damages to the extent normally 
available and a cross liability endorsement, with minimum 
limits of One Million Dollars ($1,000,000) per 
occurrence/One Million Dollars ($1,000,000) aggregate 
combined single limit for personal injury, bodily injury, 
including death and property damage. 

18.3.3 Comprehensive Automobile Liability Insurance for coverage 
of owned and non-owned and hired vehicles, trailers or semi- 
trailers designed for travel on public roads, with a minimum, 
combined single limit of One Million Dollars ($1,000,000) per 
occurrence for bodily injury, including death, and property 
damage. 

18.3.4 Excess Public Liability Insurance over and above the 
Employers’ Liability Commercial General Liability and 
Comprehensive Automobile Liability Insurance coverage, 
with a minimum combined single limit of Twenty Million 
Dollars ($20,000,000) per occurrence/Twenty Million Dollars 
($20,000,000) aggregate. 

18.3.5 The Commercial General Liability Insurance, Comprehensive 
Automobile Insurance and Excess Public Liability Insurance 
policies shall name the other Party, its parent, associated and 
Affiliate companies and their respective directors, officers, 
agents, servants and employees (“Other Party Group”) as 
additional insured. All policies shall contain provisions 
whereby the insurers waive all rights of subrogation in 
accordance with the provisions of this LGIA against the Other 
Party Group and provide thirty (30) Calendar Days advance 
written notice to the Other Party Group prior to anniversary 
date of cancellation or any material change in coverage or 
condition. 

18.3.6 The Commercial General Liability Insurance, Comprehensive 
Automobile Liability Insurance and Excess Public Liability 
Insurance policies shall contain provisions that specify that the 
policies are primary and shall apply to such extent without 
consideration for other policies separately carried and shall 
state that each insured is provided coverage as though a 
separate policy had been issues to each, except the insurer’s 
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liability shall not be increased beyond the amount for which 
the insurer would have been liable had only one insured been 
covered. Each Party shall be responsible for its respective 
deductibles or retentions. 

18.3.7 The Commercial General Liability Insurance, Comprehensive 
Automobile Liability Insurance and Excess Public Liability 
Insurance policies, if written on a Claims First Made Basis, 
shall be maintained in full force and effect for two (2) years 
after termination of this LGIA, which coverage may be in the 
form of tail coverage or extended reporting period coverage if 
agreed by the Parties. 

18.3.8 The requirements contained herein as to the types and limits 
of all insurance to be maintained by the Parties are not 
intended to and shall not in any manner, limit or qualify the 
liabilities and obligations assumed by the Parties under this 
LGIA. 

18.3.9 Within ten (10) days following execution of this LGIA, and as 
soon as practicable after the end of each fiscal year or at the 
renewal of the insurance policy and in any event within ninety 
(90) days thereafter, each Party shall provide certification of 
all insurance required in this LGIA, executed by each insurer 
or by an authorized representative of each insurer. 

18.3.10 Notwithstanding the foregoing, each Party may self-insure to 
meet the minimum insurance requirements of Articles 18.3.2 
through 18.3.8 to the extent it maintains a self-insurance 
program; provided that, such Party’s senior secured debt is 
rated at investment grade or better by Standard & Poor’s and 
that its self-insurance program meets the minimum insurance 
requirements of Articles 18.3.2 through 18.3.8. For any 
period of time that a Party’s senior secured debt is unrated by 
Standard & Poor’s or is rated at less than investment grade by 
Standard & Poor’s, such Party shall comply with the insurance 
requirements applicable to it under Articles 18.3.2 through 
18.3.9. In the event that a Party is permitted to self-insure 
pursuant to this article, it shall notify the other Party that it 
meets the requirements to self-insure and that its self- 
insurance program meets the minimum insurance 
requirements in a manner consistent with that specified in 
Article 18.3.9. 

18.3.11 The Parties agree to report to each other in writing as soon as 
practical all accidents or occurrences resulting in injuries to 
any person, including death, and any property damage arising 
out of this LGIA. 
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Article 19. Assignment 

19.1 Assignment. This LGIA may be assigned by either Party only with 
the written consent of the other; provided that either Party may assign 
this LGIA without the consent of the other Party to any Affiliate of 
the assigning Party with an equal or greater credit rating and with the 
legal authority and operational ability to satisfy the obligations of the 
assigning Party under this LGIA; and provided M h e r  that 
Interconnection Customer shall have the right to assign this LGIA, 
without the consent of Transmission Provider, for collateral security 
purposes to aid in providing financing for the Large Generating 
Facility, provided that Interconnection Customer will promptly notify 
Transmission Provider of any such assignment. Any financing 
arrangement entered into by Interconnection Customer pursuant to 
this article will provide that prior to or upon the exercise of the 
secured Party’s, trustee’s or mortgagee’s assignment rights pursuant 
to said arrangement, the secured creditor, the trustee or mortgagee 
will notify Transmission Provider of the date and particulars of any 
such exercise of assignment right(s), including providing 
Transmission Provider with proof that it meets the requirements of 
Articles 11.5 and 18.3. Any attempted assignment that violates this 
article is void and ineffective. Any assignment under this LGIA shall 
not relieve a Party of its obligations, nor shall a Party’s obligations be 
enlarged, in whole or in part, by reason thereof. Where required, 
consent to assignment will not be unreasonably withheld, conditioned 
or delayed. 

Article 20. Severability 

20.1 Severability. If any provision in this LGIA is finally determined to 
be invalid, void or unenforceable by any court or other Governmental 
Authority having jurisdiction, such determination shall not invalidate, 
void or make unenforceable any other provision, agreement or 
covenant of this LGIA; provided that if Interconnection Customer (or 
any third party, but only if such third party is not acting at the 
direction of Transmission Provider) seeks and obtains such a final 
determination with respect to any provision of the Alternate Option 
(Article 5.1.2), or the Negotiated Option (Article 5.1.4), then none of 
these provisions shall thereafter have any force or effect and the 
Parties’ rights and obligations shall be governed solely by the 
Standard Option (Article 5.1.1). 

Article 21. Comparability 

21.1 Comparability. The Parties will comply with all applicable 
comparability and code of conduct laws, rules and regulations, as 
amended from time to time. 
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* 

Article 22. Confidentiality 

22.1 Confidentiality. Confidential Information shall include, 
without limitation, all information relating to a Party’s 
technology, research and development, business affairs, and 
pricing, and any information supplied by either of the Parties 
to the other prior to the execution of this LGIA. 

Information is Confidential Information only if it is clearly 
designated or marked in writing as confidential on the face of 
the document, or, if the information is conveyed orally or by 
inspection, if the Party providing the information orally 
informs the Party receiving the information that the 
information is confidential. 

If requested by either Party, the other Party shall provide in 
writing, the basis for asserting that the information referred to 
in this Article 22 warrants confidential treatment, and the 
requesting Party may disclose such writing to the appropriate 
Governmental Authority. Each Party shall be responsible for 
the costs associated with affording confidential treatment to its 
information. 

22.1.1 Term. During the term of this LGIA, and for a period of 
three (3) years after the expiration or termination of this 
LGIA, except as otherwise provided in this Article 22, each 
Party shall hold in confidence and shall not disclose to any 
person Confidential Information. 

22.1.2 Scope. Confidential Information shall not include information 
that the receiving Party can demonstrate: (1) is generally 
available to the public other than as a result of a disclosure by 
the receiving Party; (2) was in the lawful possession of the 
receiving Party on a non-confidential basis before receiving it 
from the disclosing Party; (3) was supplied to the receiving 
Party without restriction by a third party, who, to the 
knowledge of the receiving Party after due inquiry, was under 
no obligation to the disclosing Party to keep such information 
confidential; (4) was independently developed by the 
receiving Party without reference to Confidential Information 
of the disclosing Party; ( 5 )  is, or becomes, publicly known, 
through no wrongful act or omission of the receiving Party or 
Breach of this LGIA; or (6) is required, in accordance with 
Article 22.1.7 of the LGIA, Order of Disclosure, to be 
disclosed by any Governmental Authority or is otherwise 
required to be disclosed by law or subpoena, or is necessary in 
any legal proceeding establishing rights and obligations under 
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this LGIA. Information designated as Confidential 
Information will no longer be deemed confidential if the Party 
that designated the information as confidential notifies the 
other Party that it no longer is confidential. 

22.1.3 Release of Confidential Information. Neither Party shall 
release or disclose Confidential Information to any other 
person, except to its Affiliates (limited by the Standards of 
Conduct requirements), subcontractors, employees, 
consultants, or to parties who may be or considering providing 
financing to or equity participation with Interconnection 
Customer, or to potential purchasers or assignees of 
Interconnection Customer, on a need-to-know basis in 
connection with this LGIA, unless such person has first been 
advised of the confidentiality provisions of this Article 22 and 
has agreed to comply with such provisions. Notwithstanding 
the foregoing, a Party providing Confidential Information to 
any person shall remain primarily responsible for any release 
of Confidential Information in contravention of this Article 
22. 

22.1.4 Rights. Each Party retains all rights, title, and interest in the 
Confidential Information that each Party discloses to the other 
Party. The disclosure by each Party to the other Party of 
Confidential Information shall not be deemed a waiver by 
either Party or any other person or entity of the right to protect 
the Confidential Information from public disclosure. 

By providing Confidential Information, 
neither Party makes any warranties or representations as to its 
accuracy or completeness. In addition, by supplying 
Confidential Information, neither Party obligates itself to 
provide any particular information or Confidential 
Information to the other Party nor to enter into any further 
agreements or proceed with any other relationship or joint 
venture. 

22.1.6 Standard of Care. Each Party shall use at least the same 
standard of care to protect Confidential Information it receives 
as it uses to protect its own Confidential Information from 
unauthorized disclosure, publication or dissemination. Each 
Party may use Confidential Information solely to hlfill its 
obligations to the other Party under this LGIA or its regulatory 
requirements. 

22.1.7 Order of Disclosure. If a court or a Government Authority or 
entity with the right, power, and apparent authority to do so 
requests or requires either Party, by subpoena, oral deposition, 

22.1.5 No Warranties. 
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interrogatories, requests for production of documents, 
administrative order, or otherwise, to disclose Confidential 
Information, that Party shall provide the other Party with 
prompt notice of such request(s) or requirement(s) so that the 
other Party may seek an appropriate protective order or waive 
compliance with the terms of this LGIA. Notwithstanding the 
absence of a protective order or waiver, the Party may 
disclose such Confidential Information which, in the opinion 
of its counsel, the Party is legally compelled to disclose. Each 
Party will use Reasonable Efforts to obtain reliable assurance 
that confidential treatment will be accorded any Confidential 
Information so furnished. 

22.1.8 Termination of Agreement. Upon termination of this LGIA 
for any reason, each Party shall, within ten (10) Calendar 
Days of receipt of a written request fiom the other Party, use 
Reasonable Efforts to destroy, erase, or delete (with such 
destruction, erasure, and deletion certified in writing to the 
other Party) or return to the other Party, without retaining 
copies thereof, any and all written or electronic Confidential 
Information received from the other Party. 

22.1.9 Remedies. The Parties agree that monetary damages would 
be inadequate to compensate a Party for the other Party’s 
Breach of its obligations under this Article 22. Each Party 
accordingly agrees that the other Party shall be entitled to 
equitable relief, by way of injunction or otherwise, if the first 
Party Breaches or threatens to Breach its obligations under 
this Article 22, which equitable relief shall be granted without 
bond or proof of damages, and the receiving Party shall not 
plead in defense that there would be an adequate remedy at 
law. Such remedy shall not be deemed an exclusive remedy 
for the Breach of this Article 22, but shall be in addition to all 
other remedies available at law or in equity. The Parties 
further acknowledge and agree that the covenants contained 
herein are necessary for the protection of legitimate business 
interests and are reasonable in scope. No Party, however, 
shall be liable for indirect, incidental, or consequential or 
punitive damages of any nature or kind resulting from or 
arising in connection with this Article 22. 

22.1.10 Disclosure to FERC, its Staff, or a State. Notwithstanding 
anything in this Article 22 to the contrary, and pursuant to 18 
CFR section lb.20, if FERC or its staff, during the course of 
an investigation or otherwise, requests information from one 
of the Parties that is otherwise required to be maintained in 
confidence pursuant to this LGIA, the Party shall provide the 
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requested information to FERC or its staff, within the time 
provided for in the request for information. In providing the 
information to FERC or its staff, the Party must, consistent 
with 18 CFR section 388.112, request that the information be 
treated as confidential and non-public by FERC and its staff 
and that the information be withheld fiom public disclosure. 
Parties are prohibited from notifying the other Party to this 
LGIA prior to the release of the Confidential Information to 
FERC or its staff. The Party shall notify the other Party to the 
LGIA when it is notified by FERC or its staff that a request to 
release Confidential Information has been received by FERC, 
at which time either of the Parties may respond before such 
information would be made public, pursuant to 18 CFR 
section 388.112. Requests fiom a state regulatory body 
conducting a confidential investigation shall be treated in a 
similar manner if consistent with the applicable state rules and 
regulations. 

22.1.11 Subject to the exception in Article 22.1.10, any information 
that a Party claims is competitively sensitive, commercial or 
financial information under this LGIA (“Confidential 
Information”) shall not be disclosed by the other Party to any 
person not employed or retained by the other Party, except to 
the extent disclosure is (i) required by law; (ii) reasonably 
deemed by the disclosing Party to be required to be disclosed 
in connection with a dispute between or among the Parties, or 
the defense of litigation or dispute; (iii) otherwise permitted 
by consent of the other Party, such consent not to be 
unreasonably withheld; or (iv) necessary to fulfill its 
obligations under this LGIA or as a transmission service 
provider or a Control Area operator including disclosing the 
Confidential Information to an RTO or IS0 or to a regional or 
national reliability organization. The Party asserting 
confidentiality shall notify the other Party in writing of the 
information it claims is confidential. Prior to any disclosures 
of the other Party’s Confidential Information under this 
subparagraph, or if any third party or Governmental Authority 
makes any request or demand for any of the information 
described in this subparagraph, the disclosing Party agrees to 
promptly notify the other Party in writing and agrees to assert 
confidentiality and cooperate with the other Party in seeking 
to protect the Confidential Information from public disclosure 
by confidentiality agreement, protective order or other 
reasonable measures. 

Article 23. Environmental Releases 
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23.1 Each Party shall notify the other Party, first orally and then in writing, 
of the release of any Hazardous Substances, any asbestos or lead 
abatement activities, or any type of remediation activities related to 
the Large Generating Facility or the Interconnection Facilities, each 
of which may reasonably be expected to affect the other Party. The 
notifying Party shall: (i) provide the notice as soon as practicable, 
provided such Party makes a good faith effort to provide the notice no 
later than twenty-four hours after such Party becomes aware of the 
occurrence; and (ii) promptly furnish to the other Party copies of any 
publicly available reports filed with any Governmental Authorities 
addressing such events. 

Article 24. Information Requirements 

24.1 Information Acquisition. Transmission Provider and 
Interconnection Customer shall submit specific information regarding 
the electrical characteristics of their respective facilities to each other 
as described below and in accordance with Applicable Reliability 
Standards. 

24.2 Information Submission by Transmission Provider. The initial 
information submission by Transmission Provider shall occur no later 
than one hundred eighty (1 80) Calendar Days prior to Trial Operation 
and shall include Transmission System information necessary to 
allow Interconnection Customer to select equipment and meet any 
system protection and stability requirements, unless otherwise agreed 
to by the Parties. On a monthly basis Transmission Provider shall 
provide Interconnection Customer a status report on the construction 
and installation of Transmission Provider’s Interconnection Facilities 
and Network Upgrades, including, but not limited to, the following 
information: (1) progress to date; (2) a description of the activities 
since the last report” (3) a description of the action items for the next 
period; and (4) the delivery status of equipment ordered. 

24.3 Updated Information Submission by Interconnection Customer. 
The updated information submission by Interconnection Customer, 
including manufacturer information, shall occur no later than one 
hundred eighty (180) Calendar Days prior to the Trial Operation. 
Interconnection Customer shall submit a completed copy of the Large 
Generating Facility data requirements contained in Appendix 1 to the 
LGIP. It shall also include any additional information provided to 
Transmission Provider for the Feasibility and Facilities Study. 
Information in this submission shall be the most current Large 
Generating Facility design or expected performance data. 
Information submitted for stability models shall be compatible with 
Transmission Provider standard models. If there is no compatible 
model, Interconnection Customer will work with a consultant 
mutually agreed to by the Parties to develop and supply a standard 
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model and associated information. 

If Interconnection Customer’s data is materially different from what 
was originally provided to Transmission Provider pursuant to the 
Interconnection Study Agreement between Transmission Provider 
and Interconnection Customer, then Transmission Provider will 
conduct appropriate studies to determine the impact on Transmission 
Provider Transmission System based on the actual data submitted 
pursuant to this Article 24.3. The Interconnection Customer shall not 
begin Trial Operation until such studies are completed. 

24.4 Information Supplementation. Prior to the Operation Date, the 
Parties shall supplement their information submissions described 
above in this Article 24 with any and all “as-built” Large Generating 
Facility information or “as-tested” performance information that 
differs from the initial submissions or, alternatively, written 
confirmation that no such differences exist. The Interconnection 
Customer shall conduct tests on the Large Generating Facility as 
required by Good Utility Practice such as an open circuit “step 
voltage” test on the Large Generating Facility to verify proper 
operation of the Large Generating Facility’s automatic voltage 
regulator. 

Unless otherwise agreed, the test conditions shall include: (1) Large 
Generating Facility at synchronous speed; (2) automatic voltage 
regulator on and in voltage control mode; and (3) a five percent 
change in Large Generating Facility terminal voltage initiated by a 
change in the voltage regulators reference voltage. Interconnection 
Customer shall provide validated test recordings showing the 
responses of Large Generating Facility terminal and field voltages. In 
the event that direct recordings of these voltages is impractical, 
recordings of other voltages or currents that mirror the response of the 
Large Generating Facility’s terminal or field voltage are acceptable if 
information necessary to translate these alternate quantities to actual 
Large Generating Facility terminal or field voltages is provided. 
Large Generating Facility testing shall be conducted and results 
provided to Transmission Provider for each individual generating unit 
in a station. 

Subsequent to the Operation Date, Interconnection Customer shall 
provide Transmission Provider any information changes due to 
equipment replacement, repair, or adjustment. Transmission Provider 
shall provide Interconnection Customer any information changes due 
to equipment replacement, repair or adjustment in the directly 
connected substation or any adjacent Transmission Provider-owned 
substation that may affect Interconnection Customer’s 
Interconnection Facilities equipment ratings, protection or operating 
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requirements. The Parties shall provide such information no later 
than thirty (30) Calendar Days after the date of the equipment 
replacement, repair or adjustment. 

Article 25. Information Access and Audit Rights 

25.1 Information Access. Each Party (the “disclosing Party”) shall make 
available to the other Party information that is in the possession of the 
disclosing Party and is necessary in order for the other Party to: (i) 
verify the costs incurred by the disclosing Party for which the other 
Party is responsible under this LGIA; and (ii) carry out its obligations 
and responsibilities under this LGIA. The Parties shall not use such 
information for purposes other than those set forth in this Article 25.1 
and to enforce their rights under this LGIA. 

25.2 Reporting of Non-Force Majeure Events. Each Party (the 
“notifying Party”) shall notify the other Party when the notifying 
Party becomes aware of its inability to comply with the provisions of 
this LGIA for a reason other than a Force Majeure event. The Parties 
agree to cooperate with each other and provide necessary information 
regarding such inability to comply, including the date, duration, 
reason for the inability to comply, and corrective actions taken or 
planned to be taken with respect to such inability to comply. 
Notwithstanding the foregoing, notification, cooperation or 
information provided under this article shall not entitle the Party 
receiving such notification to allege a cause for anticipatory breach of 
this LGIA. 

25.3 Audit Rights. Subject to the requirements of confidentiality under 
Article 22 of this LGIA, each Party shall have the right, during 
normal business hours, and upon prior reasonable notice to the other 
Party, to audit at its own expense the other Party’s accounts and 
records pertaining to either Party’s performance or either Party’s 
satisfaction of obligations under this LGIA. Such audit rights shall 
include audits of the other Party’s costs, calculation of invoiced 
amounts, Transmission Provider’s efforts to allocate responsibility for 
the provision of reactive support to the Transmission System, 
Transmission Provider’s efforts to allocate responsibility for 
interruption or reduction of generation on the Transmission System, 
and each Party’s actions in an Emergency Condition. Any audit 
authorized by this article shall be performed at the offices where such 
accounts and records are maintained and shall be limited to those 
portions of such accounts and records that relate to each Party’s 
performance and satisfaction of obligations under this LGIA. Each 
Party shall keep such accounts and records for a period equivalent to 
the audit rights periods described in Article 25.4. 
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25.4 Audit Rights Periods. 

25.4.1 Audit Rights Period for Construction-Related Accounts 
and Records. Accounts and records related to the design, 
engineering, procurement, and construction of Transmission 
Provider’s Interconnection Facilities and Network Upgrades 
shall be subject to audit for a period of twenty-four months 
following Transmission Provider’s issuance of a final invoice 
in accordance with Article 12.2. 

25.4.2 Audit Rights Period for All Other Accounts and Records. 
Accounts and records related to either Party’s performance or 
satisfaction of all obligations under this LGIA other than those 
described in Article 25.4.1 shall be subject to audit as follows: 
(i) for an audit relating to cost obligations, the applicable audit 
rights period shall be twenty-four months after the auditing 
Party’s receipt of an invoice giving rise to such cost 
obligations; and (ii) for an audit relating to all other 
obligations, the applicable audit rights period shall be twenty- 
four months after the event for which the audit is sought. 

Audit Results. If an audit by a Party determines that an overpayment 
or an underpayment has occurred, a notice of such overpayment or 
underpayment shall be given to the other Party together with those 
records from the audit which support such determination. 

25.5 

Article 26. Subcontractors 

26.1 General. Nothing in this LGIA shall prevent a Party from utilizing 
the services of any subcontractor as it deems appropriate to perform 
its obligations under this LGIA; provided, however, that each Party 
shall require its subcontractors to comply with all applicable terms 
and conditions of this LGIA in providing such services and each 
Party shall remain primarily liable to the other Party for the 
performance of such subcontractor. 

26.2 Responsibility of Principal. The creation of any subcontract 
relationship shall not relieve the hiring Party of any of its obligations 
under this LGIA. The hiring Party shall be hlly responsible to the 
other Party for the acts or omissions of any subcontractor the hiring 
Party hires as if no subcontract had been made; provided, however, 
that in no event shall Transmission Provider be liable for the actions 
or inactions of Interconnection Customer or its subcontractors with 
respect to obligations of Interconnection Customer under Article 5 of 
this LGIA. Any applicable obligation imposed by this LGIA upon 
the hiring Party shall be equally binding upon, and shall be construed 
as having application to, any subcontractor of such Party. 

No Limitation by Insurance. The obligations under this Article 26 26.3 
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will not be limited in any way by any limitation of subcontractor’s 
insurance. 

Article 27. Disputes 

27.1 Submission. In the event either Party has a dispute, or asserts a 
claim, that arises out of or in connection with this LGIA or its 
performance, such Party (the “disputing Party”) shall provide the 
other Party with written notice of the dispute or claim (“Notice of 
Dispute”). Such dispute or claim shall be referred to a designated 
senior representative of each Party for resolution on an informal basis 
as promptly as practicable after receipt of the Notice of Dispute by 
the other Party. In the event the designated representatives are unable 
to resolve the claim or dispute through unassisted or assisted 
negotiations within thirty (30) Calendar Days of the other Party’s 
receipt of the Notice of Dispute, such claim or dispute may, upon 
mutual agreement of the Parties, be submitted to arbitration and 
resolved in accordance with the arbitration procedures set forth 
below. In the event the Parties do not agree to submit such claim or 
dispute to arbitration, each Party may exercise whatever rights and 
remedies it may have in equity or at law consistent with the terms of 
this LGIA. 

27.2 External Arbitration Procedures. Any arbitration initiated under 
this LGIA shall be conducted before a single neutral arbitrator 
appointed by the Parties. If the Parties fail to agree upon a single 
Vbitrator within ten (10) Calendar Days of the submission of the 
dispute to arbitration, each Party shall choose one arbitrator who shall 
sit on a three-member arbitration panel. The two arbitrators so 
chosen shall within twenty (20) Calendar Days select a third arbitrator 
to chair the arbitration panel. In either case, the arbitrators shall be 
knowledgeable in electric utility matters, including electric 
transmission and bulk power issues, and shall not have any current or 
past substantial business or financial relationships with any party to 
the arbitration (except prior arbitration). The arbitrator(s) shall 
provide each of the Parties an opportunity to be heard and, except as 
otherwise provided herein, shall conduct the arbitration in accordance 
with the Commercial Arbitration Rules of the American Arbitration 
Association (“Arbitration Rules”) and any applicable FERC 
regulations or RTO rules; provided, however, in the event of a 
conflict between the Arbitration Rules and the terms of this Article 
27, the terms of this Article 27 shall prevail. 

27.3 Arbitration Decisions. Unless otherwise agreed by the Parties, the 
arbitrator(s) shall render a decision within ninety (90) Calendar Days 
of appointment and shall notify the Parties in writing of such decision 
and the reasons therefor. The arbitrator(s) shall be authorized only to 
interpret and apply the provisions of this LGIA and shall have no 
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27.4 

Article 28. 

28.1 

power to modify or change any provision of this Agreement in any 
manner. The decision of the arbitrator(s) shall be final and binding 
upon the Parties, and judgment on the award may be entered in any 
court having jurisdiction. The decision of the arbitrator(s) may be 
appealed solely on the grounds that the conduct of the arbitrator(s), or 
the decision itself, violated the standards set forth in the Federal 
Arbitration Act or the Administrative Dispute Resolution Act. The 
final decision of the arbitrator must also be filed with FERC if it 
affects jurisdictional rates, terms and conditions of service, 
Interconnection Facilities, or Network Upgrades. 

Costs. Each Party shall be responsible for its own costs incurred 
during the arbitration process and for the following costs, if 
applicable: (1) the cost of the arbitrator chosen by the Party to sit on 
the three member panel and one half of the cost of the third arbitrator 
chosen; or (2) one half the cost of the single arbitrator jointly chosen 
by the Parties. 

Representations, Warranties, and Covenants 

General. Each Party makes the following representations, warranties 
and covenants: 

28.1.1 

28.1.2 

28.1.3 

Good Standing. Such Party is duly organized, validly 
existing and in good standing under the laws of the state in 
which it is organized, formed, or incorporated, as applicable; 
that it is qualified to do business in the state or states in which 
the Large Generating Facility, Interconnection Facilities and 
Network Upgrades owned by such Party, as applicable, are 
located; and that it has the corporate power and authority to 
own its properties, to carry on its business as now being 
conducted and to enter into this LGIA and carry out the 
transactions contemplated hereby and perform and carry out 
all covenants and obligations on its part to be performed under 
and pursuant to this LGIA. 

Authority. Such Party has the right, power and authority to 
enter into this LGIA, to become a Party hereto and to perform 
its obligations hereunder. This LGIA is a legal, valid and 
binding obligation of such Party, enforceable against such 
Party in accordance with its terms, except as the enforceability 
thereof may be limited by applicable bankruptcy, insolvency, 
reorganization or other similar laws affecting creditors’ rights 
generally and by general equitable principles (regardless of 
whether enforceability is sought in a proceeding in equity or at 
law). 

No Conflict. The execution, delivery and performance of this 
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LGIA does not violate or conflict with the organizational or 
formation documents, or bylaws or operating agreement, of 
such Party, or any judgment, license, permit, order, material 
agreement or instrument applicable to or binding upon such 
Party or any of its assets. 

28.1.4 Consent and Approval. Such Party has sought or obtained, 
or, in accordance with this LGIA will seek or obtain, each 
consent, approval, authorization, order, or acceptance by any 
Governmental Authority in connection with the execution, 
delivery and performance of this LGIA, and it will provide to 
any Governmental Authority notice of any actions under this 
LGIA that are required by Applicable Laws and Regulations. 
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Article 29. Joint Operating Committee 

29.1 Joint Operating Committee. Except in the case of ISOs and RTOs, 
Transmission Provider shall constitute a Joint Operating Committee 
to coordinate operating and technical considerations of 
Interconnection Service. At least six (6) months prior to the expected 
Initial Synchronization Date, Interconnection Customer and 
Transmission Provider shall each appoint one representative and one 
alternate to the Joint Operating Committee. Each Interconnection 
Customer shall notie Transmission Provider of its appointment in 
writing. Such appointments may be changed at any time by similar 
notice. The Joint Operating Committee shall meet as necessary, but 
not less than once each calendar year, to carry out the duties set forth 
herein. The Joint Operating Committee shall hold a meeting at the 
request of either Party, at a time and place agreed upon by the 
representatives. The Joint Operating Committee shall perform all of 
its duties consistent with the provisions of this LGIA. Each Party 
shall cooperate in providing to the Joint Operating Committee all 
information required in the performance of the Joint Operating 
Committee’s duties. All decisions and agreements, if any, made by 
the Joint Operating Committee, shall be evidenced in writing. The 
duties of the Joint Operating Committee shall include the following: 

29.1.1 Establish data requirements and operating record 
requirements. 

29.1.2 Review the requirements, standards, and procedures for data 
acquisition equipment, protective equipment, and any other 
equipment or software. 

29.1.3 Annually review the one (1) year forecast of maintenance and 
planned outage schedules of Transmission Provider’s and 
Interconnection Customer’s facilities at the Point of 
Interconnection. 

29.1.4 Coordinate the scheduling of maintenance and planned 
outages on the Interconnection Facilities, the Large 
Generating Facility and other facilities that impact the normal 
operation of the interconnection of the Large Generating 
Facility to the Transmission System. 

29.1.5 Ensure that information is being provided by each Party 
regarding equipment availability. 

29.1.6 Perform such other duties as may be conferred upon it by 
mutual agreement of the Parties. 

Article 30. Miscellaneous 
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30.1 Binding Effect. This LGIA and the rights and obligations hereof, 
shall be binding upon and shall inure to the benefit of the successors 
and assigns of the Parties hereto. 

30.2 Conflicts. In the event of a conflict between the body of this LGIA 
and any attachment, appendices or exhibits hereto, the terms and 
provisions of the body of this LGIA shall prevail and be deemed the 
final intent of the Parties. 

30.3 Rules of Interpretation. This LGIA, unless a clear contrary 
intention appears, shall be construed and interpreted as follows: (1) 
the singular number includes the plural number and vice versa; (2) 
reference to any person includes such person’s successors and assigns 
but, in the case of a Party, only if such successors and assigns are 
permitted by this LGIA, and reference to a person in a particular 
capacity excludes such person in any other capacity or individually; 
(3) reference to any agreement (including this LGIA), document, 
instrument or tariff means such agreement, document, instrument, or 
tariff as amended or modified and in effect fkom time to time in 
accordance with the terms thereof and, if applicable, the terms hereof; 
(4) reference to any Applicable Laws and Regulations means such 
Applicable Laws and Regulations as amended, modified, codified, or 
reenacted, in whole or in part, and in effect fiom time to time, 
including, if applicable, rules and regulations promulgated 
thereunder; (5) unless expressly stated otherwise, reference to any 
Article, Section or Appendix means such Article of this LGIA or such 
Appendix to this LGIA, or such Section to the LGIP or such 
Appendix to the LGIP, as the case may be; (6)  “hereunder”, “hereof”, 
“herein”, “hereto” and words of similar import shall be deemed 
references to this LGIA as a whole and not to any particular Article or 
other provision hereof or thereof; (7) “including” (and with 
correlative meaning “include”) means including without limiting the 
generality of any description preceding such term; and (8) relative to 
the determination of any period of time, “from” means “from and 
including”, “to” means “to but excluding” and “through” means 
“through and including”. 

30.4 Entire Agreement. This LGIA, including all Appendices and 
Schedules attached hereto, constitutes the entire agreement between 
the Parties with reference to the subject matter hereof, and supersedes 
all prior and contemporaneous understandings or agreements, oral or 
written, between the Parties with respect to the subject matter of this 
LGIA. There are no other agreements, representations, warranties, or 
covenants which constitute any part of the consideration for, or any 
condition to, either Party’s compliance with its obligations under this 
LGIA. 

30.5 No Third Party Beneficiaries. This LGIA is not intended to and 
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does not create rights, remedies, or benefits of any character 
whatsoever in favor of any persons, corporations, associations, or 
entities other than the Parties, and the obligations herein assumed are 
solely for the use and benefit of the Parties, their successors in 
interest and, where permitted, their assigns. 

Waiver. The failure of a Party to this LGIA to insist, on any 
occasion, upon strict performance of any provision of this LGIA will 
not be considered a waiver of any obligation, right, or duty of, or 
imposed upon, such Party. 

Any waiver at any time by either Party of its rights with respect to 
this LGIA shall not be deemed a continuing waiver or a waiver with 
respect to any other failure to comply with any other obligation, right, 
duty of this LGIA. Termination or Default of this LGIA for any 
reason by Interconnection Customer shall not constitute a waiver of 
Interconnection Customer’s legal rights to obtain an interconnection 
from Transmission Provider. Any waiver of this LGIA shall, if 
requested, be provided in writing. 

Headings. The descriptive headings of the various Articles of this 
LGIA have been inserted for convenience of reference only and are of 
no significance in the interpretation or construction of this LGIA. 

Multiple Counterparts. This LGIA may be executed in two or more 
counterparts, each of which is deemed an original but all constitute 
one and the same instrument. 

30.9 Amendment. The Parties may by mutual agreement amend this 
LGIA by a written instrument duly executed by the Parties. 

30.10 Modification by the Parties. The Parties may by mutual agreement 
amend the Appendices to this LGIA by a written instrument duly 
executed by the Parties. Such amendment shall become effective and 
a part of this LGIA upon satisfaction of all Applicable Laws and 
Regulations. 

30.6 

30.7 

30.8 

30.11 Reservation of Rights. Transmission Provider shall have the right to 
make a unilateral filing with FERC to modify this LGIA with respect 
to any rates, terms and conditions, charges, classifications of service, 
rule or regulation under section 205 or any other applicable provision 
of the Federal Power Act and FERC’s rules and regulations 
thereunder, and Interconnection Customer shall have the right to 
make a unilateral filing with FERC to modify this LGIA pursuant to 
section 206 or any other applicable provision of the Federal Power 
Act and FERC’s rules and regulations thereunder; provided that each 
Party shall have the right to protest any such filing by the other Party 
and to participate fblly in any proceeding before FERC in which such 
modifications may be considered. Nothing in this LGIA shall limit 
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the rights of the Parties or of FERC under sections 205 or 206 of the 
Federal Power Act and FERC’s rules and regulations thereunder, 
except to the extent that the Parties otherwise mutually agree as 
provided herein. 

30.12 No Partnership. This LGIA shall not be interpreted or construed to 
create an association, joint venture, agency relationship, or 
partnership between the Parties or to impose any partnership 
obligation or partnership liability upon either Party. Neither Party 
shall have any right, power or authority to enter into any agreement or 
undertaking for, or act on behalf of, or to act as or be an agent or 
representative of, or to otherwise bind, the other Party. 
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IN WITNESS WHEREOF, the Parties have executed this LGIA in 
duplicate originals, each of which shall constitute and be an original effective 
Agreement between the Parties. 

Tucson Electric Power Company (Transmission Provider and Transmission 

Public Service Company of New Mexico (Transmission Owner) 

By: 

Title: 

Date: 

Bowie Power Station, LLC (Interconnection Customer) 

By: 

Title: 

Date: 
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IN WITNESS WHEREOF, the Parties have e x d  this LGIA in 
duplicate originals, each of which shall constitute and be an original effective 
Agreement between the Parties. 

Tucson Electric Power Company (Transmission Provider and Transmission 
Owner) 

By: 

Title: 

Date: 

Bmie Power Station, LLC (Interconnection Cuatomer) 

By: 

Title: 

Date: 
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IN WITNESS WHEREOF, the Parties have executed this LGIA in 
duplicate originals, each of which shall constitute and be an original effective 
Agreement between the Parties. 

Tucson Electric Power Company (Transmission Provider and Transmission 
Owner) 

By: 

Title: 

Date: 

Public Service Company of New Mexico (Transmission Owner) 

By: 

Title: 

Date: 

BOW &ion Customer) 

By: 

Title: 
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Appendix A to LGIA 

Interconnection Facilities, Network Upgrades and Distribution Upgrades 

1. Interconnection Facilities: 

(a) Interconnection Customer’s Interconnection Facilities: 

A double circuit 345 kV transmission line will originate at Bowie Power 
Station Switchyard located approximately two (2) miles north of the town of 
Bowie, Arizona. The line will traverse generally north and west before 
entering the new Willow Switchyard. This 345 kV transmission line from 
Bowie Power Station to Willow Switchyard will be approximately fifteen 
(15) miles long and will include fiber optic communications. This double- 
circuit line is the responsibility of the Interconnection Customer and will be 
constructed at the Interconnection Customer’s sole expense, in accordance 
with Good Utility Practice, and will be owned and operated by the 
Interconnection Customer. Estimates of the costs of the Interconnection 
Customer’s Interconnection Facilities are not included in this document. 

(b) Transmission Provider’s Interconnection Facilities: 

The Transmission Provider’s Interconnection Facilities are those facilities 
from the Point of Change of Ownership (at the insulators on the first 
structure outside the perimeter fence of the Willow Station) to the Point of 
Interconnection within the Willow Switchyard. Costs estimates for the 
Transmission Provider Interconnection Facilities are included in Appendix C, 
Table 3. 

For each of two 345 kV transmission lines emanating from the Bowie Power 
Station Switchyard and interconnecting to the Willow Switchyard, the 
Transmission Provider’s Interconnection Facilities shall include: 

0 Radial line termination facilities, including certain metering and 
protection equipment in accordance with Article 7.1 and Article 9.7.4 
of this LGIA; 
Communications infrastructure materials, including equipment and 
installation of such materials in accordance with Article 8 of this 
LGIA; 
A motor operated disconnect switch; 
All required primary and back-up IN and OUT revenue class 
metering equipment with 15 minute demand intervals; 
MWh and MVARh register outputs and dial-up remote meter reading 
capability; 
Three (3) element 0.3% accuracy class Voltage Transformers (“VTs”) 
and Three (3) 0.1 5% accuracy class Current Transformers (“CTs”), 
installed at the Point of Interconnection; 

0 

0 

0 

0 

0 
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0 

0 

0 

Associated insulators and surge arrestors; 
Real-time access via microwave equipment for Supervisory Control 
and Data Acquisition (“SCADA”) for the Transmission Provider; and 
Necessary structures (including the dead-end terminal structure for 
interconnection of Interconnection Customer’s 345 kV transmission 
lines to Willow Switchyard), foundations, relaying and 
communications infrastructure. 

The Transmission Provider’s Interconnection Facilities will be constructed, 
owned and operated by the Transmission Provider. Funding for the 
Transmission Provider’s Interconnection Facilities will be provided by the 
Interconnection Customer, in accordance with Article 12 of this LGIA. 
Because these facilities are radial line termination facilities, the cost of these 
facilities are direct assigned costs to the Interconnection Customer and will 
not be refunded to the Interconnection Customer. 

Prior to any procurement of equipment and construction of the Transmission 
Provider Interconnection Facilities by Transmission provider, 
Interconnection Customer shall take all actions necessary to secure all 
easements for the Willow Switchyard (where the Transmission Provider 
Interconnection Facilities will be located), discussed under Item 2 (a) below. 
Transmission Provider will only proceed with the design, engineering 
procurement, and construction of the Other Network Upgrades once the 
Interconnection Customer has provided Transmission Provider a written 
authorization to proceed and a letter of credit. 
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2. Network Upgrades: 

(a) Stand Alone Network Upgrades: 

The Interconnection Customer has elected the Option to Build in accordance 
with Article 5.1.3 of this LGIA. The Interconnection Customer will be 
responsible for the design, engineering, procurement and construction of the 
Stand Alone Network Upgrades @.e., the Willow Switchyard, as described 
herein and in Appendix C to this LGIA) in accordance with Transmission 
Provider standards and specifications and the requirements of Article 5.2. 
The design, engineering, procurement and construction of the Stand Alone 
Network Upgrades by Interconnection Customer will be reviewed by 
Transmission Provider and/or Transmission Provider’s designated 
representative and/or construction representative, at the Interconnection 
Customer’s sole expense (i.e., the costs of such review and inspection shall 
not be reimbursed by Transmission Provider to Interconnection Customer). 
If required, the cost of a third-party engineering consultant to act as 
Transmission Provider’s designated representative for such review and 
inspection (including final inspection prior to energization) and for other 
related activities will be paid for by Interconnection Customer, and shall also 
not be reimbursable by the Transmission Provider to the Interconnection 
Customer. 

Interconnection Customer will provide Transmission Provider and/or 
Transmission Provider’s designated representative with detailed monthly 
reports concerning the design, engineering, procurement and construction of 
the Stand Alone Network Upgrades. 

All transmission outages required in association with construction and 
interconnection of any of the Stand Alone Network Upgrades shall be 
determined and coordinated by, and will be the responsibility of, the 
Transmission Provider. 

The Interconnection Customer shall transfer ownership, warranties, and legal 
title to all of the equipment, facilities and land comprising the Stand Alone 
Network Upgrades to the Transmission Provider once all construction, 
testing, energization and certification of such facilities is completed to the 
satisfaction of the Transmission Provider. 

Upon completion and acceptance of the Stand Alone Network Upgrades, the 
Transmission Provider shall, in a manner consistent with Article 1 1.4 of this 
Agreement, make repayment to the Interconnection Customer for all actual 
costs of the materials, equipment, and labor associated with the construction 
of the Stand Alone Network Upgrades, in an amount not to exceed the cost 
estimate provided in the Appendix C, Table 1. The Transmission Provider 
and Interconnection Customer agree that the Transmission Provider will not 
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be liable for any additional construction costs incurred by the Interconnection 
Customer due to the Interconnection Customer’s request to delay the start of 
construction and then, as a result of the delay, the shortening of the 
construction schedule from the time-line provided herein. 

The following are the Stand Alone Network Upgrades: 

Willow Switchyard 

The Willow Switchyard is laid out for an eighteen (18) breaker, breaker-and- 
a-half (BAAH) ultimate arrangement. Two line terminals in the initial 
configuration will connect to the Bowie Switchyard and the remaining two 
will connect to Transmission Provider’s Winchester and GreedeelPhil 
Young substations. See Attachment A in Appendix B. 

The 345 kV Willow Switchyard facility will consist of six (6)  bays with the 
initial build incorporating a four (4) breaker ring bus configuration in bays 
two (2) and six (6). Bay six (6)  will include three (3) 345 kV circuit breakers 
configured in a BAAH scheme bringing in two (2) generation feeders from 
Bowie Power Station. 

The Interconnection Customer will, in accordance with Good Utility 
Practice, coordinate with the Transmission Provider at least three months in 
advance of the installation of the communications and protection equipment 
to ensure such equipment meets required specifications and is accomplished 
in a timely manner and is ready and available by the In-Service Date 
(identified in Appendix B to this LGIA) of the Interconnection Customer’s 
Generating Facility. 

(b) Other Network Upgrades: 

Transmission Provider will complete the design, engineering, procurement 
and construction work associated with the transmission line relocation, 
described below, and the communications upgrades necessary at both the 
Winchester Substation and the Greenlee/Phil Young Substation. 
Transmission Provider will only proceed with the design, engineering 
procurement, and construction of the Other Network Upgrades once the 
Interconnection Customer has provided Transmission Provider a written 
authorization to proceed and a letter of credit. Transmission Provider will 
invoice the Interconnection Customer and Interconnection Customer shall 
make payments to the Transmission Provider for the Other Network 
Upgrades in accordance with Article 12 of the LGIA. 

Upon completion and acceptance of the Other Network Upgrades, the 
Transmission Provider shall, in a manner consistent with Article 1 1.4 of this 
Agreement, make repayment to the Interconnection Customer for all actual 
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costs of the materials, equipment, and labor associated with the construction 
of the Other Network Upgrades, in an amount not to exceed the cost estimate 
provided in the Appendix C, Table 2. The Transmission Provider and 
Interconnection Customer agree that the Transmission Provider will not be 
liable for any additional construction costs incurred by the Interconnection 
Customer due to the Interconnection Customer’s request to delay the start of 
construction and then, as a result of the delay, the shortening of the 
construction schedule from the time-line provided herein. 

The following are the Other Network Upgrades: 

Winchester Substation 

The Winchester Substation is one of the two remote substations to the 
Willow Switchyard. Transmission Provider has determined that the primary 
relay channel communication between Willow Switchyard and Winchester 
Substation will be via microwave, with Power Line Carrier (PLC) acting as 
the back-up communications system. In order to meet this requirement, the 
existing Greenlee/Phil Young line terminal at the Winchester Substation 
must be modified. Other modifications to the Winchester Substation to 
facilitate the establishment of Willow Switchyard include reprogramming of 
the protective digital relays, modifying the microwave communication 
system, and updating equipment nameplates. 

Greenlee/Phil Young Substation 

The Greenlee/Phil Young Substation is the other of the two (2) remote 
substations to the Willow Switchyard. Transmission Provider has determined 
that the primary relay channel communication between Willow Switchyard 
and GreenleePhil Young Substation will be via microwave, with Power Line 
Carrier (PLC) acting as the back-up communications system. In order to 
meet this requirement, the existing Winchester line terminal at Greenlee/Phil 
Young Substation must be modified. Other modifications to the 
GreenleePhil Young Substation to facilitate the establishment of Willow 
Switchyard include reprogramming of the protective digital relays, 
modifying the microwave communication system, and updating equipment 
nameplates. 

(c) Transmission Line Relocation 

The Winchester-Greenlee/Phil Young 345kV transmission line currently runs 
on the north side of the Springerville-Vail 345kV transmission line. Bringing 
the Winchester-GreenleePhil Young line into Willow Switchyard will 
require two 345kV line crossings if the Springerville-Vail line is not rerouted 
through Willow Switchyard. Costs for the Transmission Line Relocation are 
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included in Appendix C, Table 3. The Interconnection Customer has agreed 
to pay for the relocation of the Springerville-Vail 345kV transmission line 
without reimbursement from the Transmission Provider or Transmission 
Owners. 

3. Distribution Upgrades: 

None. 
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Appendix B to LGIA 
Milestones 

Milestone Responsible Party Duratioaate 

Submit written authorization to TEP to proceed 
with the design and procurement of Other 
Network Upgrades, and for TEP to proceed with 
the construction of the Transmission Provider’s 
Interconnection Facilities for Bowie Power 
Station. 

form of security (ref. Article 11.5 of Agreement 
and Appendix C) in the amount of $6,625,230 

Interconnection 
Customer 

Begin process of zoning, permitting, 
environmental activities, etc. for Transmission 
Provider’s Interconnection Facilities at Willow 
Switchyard. 

Begin Engineering design process 

Begin process of ordering equipment and 
material for Transmission Provider’s 
Interconnection Facilities for Willow 
S witchyard. 

Begin process for construction activities for 
Transmission Provider’s Interconnection 
Facilities and Other Network Upgrades for 
Willow Switchyard. 

Begin Construction of Stand Alone Network 
Upgrades. 

Begin Construction of Interconnection 
Customer’s Interconnection Facilities for Bowie 
Power Station. 

Complete construction of Interconnection 
Customer’s Interconnection Facilities for Bowie 
Power Station. 

Complete construction of Transmission 
Provider’s Interconnection Facilities and Other 

February 1, 
2015 

TEP’ February 1, 
2015 

TEPhterconnection April 1,20 15 
Customer 

TEP August 30, 
2015 

TEP July 31,2016 

Interconnection July 31,2016 
Customer 

Interconnection TBD by 
Customer Customer 

Interconnection TBD by 
Customer Customer 

TEP January 3 1, 

Customer 201J ’ 



Network Upgrades for Willow Switchyard. 

Transfer Stand Alone Facilities to Transmission 
Provider 

I 2017 

Interconnection January 3 1, 
Customer 2017 

Complete Construction of Stand Alone Network 
Upgrades 

Perform checkout and commissioning of Willow 
Switchyard. 

Interconnection 
Customer 

TEP in conjunction February 1, 
with Interconnection 2017 

Customer 

January 3 1, 1 2017 

In-service date - Willow Switchyard TEP in coordination 
with Interconnection 2017 

Customer 

January 3 1, 

Initial synchronization date of Bowie Power 
Station 

Interconnection TBD by 
Customer Customer 

Estimated Commercial Operation Date (COD) of 
Bowie Power Station 

Release date of financial security 

Interconnection March 1,2017 
Customer 

TEP 30 calendar 
daw after 

kOD 

Equipment Procurement 

Engineering 

46 weeks 

46 weeks 

Site Preparation 

Site Construction 

Transmission Upgrades 

Commissioning 

B-2 

4 weeks 

20 weeks 

12 weeks 

8 weeks 



Appendix C to LGIA 

Interconnection Details 

This Agreement, by virtue of the interconnection point selected by the Interconnection 
Customer, involves a line segment of the San Juan - Springerville - Vail Transmission 
System, which is owned and operated by TEP and co-owned by PNM. All cost and 
repayment responsibilities for this Project that are attributable to the Transmission Provider 
or Transmission Owner under the provisions of this Agreement shall ultimately be assigned 
to TEP and PNM in accordance with the provisions of the San Juan - Springerville - Vail 
Transmission System Participation Agreement dated August 3 1, 198 1 as may be amended 
from time-to-time. 

SCOPE OF WORK 

The following attachments are included in the scope of work: 
Attachment A: One Line Diagram - Willow 345 kV Switchyard (Initial) 
Attachment B: One Line Diagram - Willow 345 kV Switchyard (Ultimate) 
Attachment C: One Line Diagram - Willow 345 kV Switchyard Protection (Initial) 
Attachment D: One Line Diagram - Willow 345 kV Switchyard Protection (Ultimate) 

Sheets 1 - 3 of 3 
Attachment E: General Arrangement - Willow 345 kV Switchyard Strain Bus (Initial) 
Attachment F: General Arrangement - Willow 345 kV Switchyard Strain Bus 

(Ultimate) 
Attachment G: Block Diagram - Willow 345 kV Switchyard Communication Block 

Diagram 
Attachment H: Block Diagram - Willow 345 kV Switchyard Automation Block 

Diagram 

The scope of work includes the design, procurement, construction, and commissioning of a 
new 345 kV Willow Switchyard facility and the necessary transmission upgrades needed to 
interconnect the new switchyard to the Greenlee - Winchester segment of the San Juan - 
Springerville - Vail Transmission System. 

Interconnection Customer has selected the Option to Build under Article 5 of the Agreement 
and will design, engineer, procure and construct the new Willow Switchyard facility as a 
Stand Alone Network Upgrade. 

The switchyard facility will consist of six (6) bays with the initial build incorporating a four 
(4) breaker ring bus configuration in bays two (2) and six (6). Bay two (2) will include one 
(1) 345 kV circuit breaker which will act as the landing point for Transmission Provider’s 
345 kV Winchester-Greenlee/Phil Young transmission line. Bay six (6) will include three 
(3) 345 kV circuit breakers configured in a BAAH scheme bringing in two (2) generation 
feeders from Bowie Power Station. Bay three (3) will bring the Transmission Provider’s 
Springerville-Vail transmission line into the switchyard but will only pass through the 
switchyard at this time. Bays one, four and five (1,4 and 5) will remain open for the initial 
development of Willow Switchyard, but will be utilized in the future. Attachments E and F 
show the Initial and Ultimate General Arrangements respectively. Transmission Provider’s 
Springerville-Vail and Winchester-Greenlee/Phil Young 345 kV transmission lines currently 
run inside an easement approximately seven hundred feet (700’) north of the proposed 
Willow Switchyard site. The existing easement provides space for an additional 345 kV 
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transmission line to accommodate future growth. Transmission Provider shall acquire a new 
transmission line easement between Transmission Provider’s existing transmission easement 
and the new Willow Switchyard. Transmission Provider will reroute the existing 345 kV 
transmission lines through Willow Switchyard requiring the addition of new 345 kV steel 
support structures inside the new easement. The new easement will also need to be adequate 
to accommodate the additional future 345 kV transmission line which will be incorporated 
into Bay One (1) in the ultimate design. 

e 

A System Impact Study (SIS) has been performed to determine what impacts the addition of 
the 500 MW Bowie Power Station project would have on Transmission Provider’s 345 kV 
transmission system. The SIS found that N-2N 1- 1 contingencies would result in 
transmission facility overloads. Mitigation proposed for system improvements such as 
upgrading overloaded transmission lines and installing capacitors for voltage support or a 
Special Protection Scheme (SPS) would mitigate the issues found with the initial 500 MW 
of Bowie Power Station generation. 

Transmission 
This project will re-route the Transmission Provider’s Winchester-GreenleePhil Young and 
Springerville-Vail345 kV (owned solely by TEP) transmission lines into the new Willow 
Switchyard. This project will also accommodate for future development, leaving room for an 
additional 345 kV line running parallel to the existing two Transmission Provider-owned 
lines being brought into Willow Switchyard. 

Site Survey 
The Project shall secure services from a Transmission Provider-approved survey company to 
perform site and access road surveys. Survey data will be used in grading design, soil cut- 
and-fill calculations, and structure positioning. e 
Geotechnical Field Investigations and Engineering 
A geotechnical investigation for the Willow Switchyard site will be completed by a 
Transmission Provider-approved geotechnical firm. The results of this report will be 
evaluated to establish the design basis for foundation and electrical grounding design. 

345 kV Willow Switchyard Site Design 
Interconnection Customer will be responsible for purchase of land required including all 
title, right of way and ownership rights (including a general warranty deed) for the site and 
the transfer of the land, right of way, title and ownership rights (including a general warranty 
deed) to Transmission Provider prior to Transmission Provider and Interconnection 
Customer beginning any work on the Transmission Provider Interconnection Facilities and 
the Stand Alone and Other Network Upgrades, as applicable. 

345 kV Willow Switchyard Site - CiviUStructural Design 
All station foundations, footings, etc. shall b,e designed according to Transmission Provider 
standards and specifications. A complete ground-grid per the most recent ANSUIEEE STD 
80 using 4/0 copper will be installed. A 30x80 foot control house will be installed to contain 
the metering, protection, control devices, and all ancillary equipment necessary to facilitate 
switchyard operation. A 10x20 foot section of this building will be walled off with a 
dedicated outside entrance and no entrance from inside the building for non-Transmission 
Provider protection, communication, and automation and control equipment. Conduit will be 
routed between the control building and equipment via cable trench and Underground (UG) 
PVC conduits with Rigid Galvanized Steel (RGS) above ground. The transition hub at 
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ground level will be sealed with concrete. All equipment will be rated at 345 kV nominal 
with 3000A continuous and 40kA short circuit ratings. Ratings are based upon System 
Impact Study values and Bowie Power Station second power block having identical ratings 
to the first. 

345 kV Willow Switchyard Site -Electrical Design 
The bus design for this new substation will use ACSR strain bus configured as a four 
breaker, four terminal ‘ring’ bus with an ultimate build-out of an 18 breaker, 12 terminal 
BAAH layout. The bays will be rated for 3000A and the main busses will be rated for 
4000A. Primary station service will utilize a single phase 333kV bus power potential 
transformer on each main bus (A and B). Back-up station service power will be provided by 
an 8OkW propane stand by generator. DC service will be supplied by a 63 cell, 125VDC, 
720Ah battery bank. The microwave communication system will have its own 24 cell, 
48VDC, 280Ah battery bank. Willow Switchyard will be protected against lightning strikes 
via static masts and static wires. 
Lightning protection will be based on the ‘Rolling Sphere’ method. To allow for re- 
establishment of the ‘ring’ during a line outage, line disconnect switches will be installed on 
each terminal. All of the terminal line disconnects will have grounding switches on the line 
side of the disconnect switch to provide visual grounding verification and enhance personnel 
safety. 

345 kV Willow Switchyard Site - Protection, Metering, Automation and Communications 
Protective relaying at Willow Switchyard will be performed using high speed 
microprocessor relays and coordinated with the remote end relays at Winchester and 
Greenlee/Phil Young Substations and Bowie Power Station Switchyard. Distance relaying 
and line differential relaying will incorporate the SEL-42 1, SEL-32 1 and SEL-3 1 1 L 
respectively. Each circuit breaker will be protected by over current and breaker failure 
relaying using the SEL-352. Future BAAH bus protection will be performed using a current 
differential scheme. Primary relay channel communication between Willow Switchyard and 
the Winchester and Greenlee/Phil Young Substations will be via microwave, while 
secondary relay channel communications will incorporate Power Line Carrier (PLC). 
Preliminary design provided by the Interconnection Customer shows both primary and 
secondary relay channel communication between Willow Switchyard and Bowie Power 
Station Switchyard will be implemented using two fiber optic cables in an Optical Ground 
Wire (OPGW). Microwave towers and ancillary microwave equipment will be installed 
within thirty (30’) feet of switchyard control building. The communications systems 
between Willow Switchyard and the Bowie Power Station Switchyard, Winchester 
Substation and Greenlee/Phil Young Substation will be in place to allow for the Special 
Protection Scheme (SPS) option mentioned in the SIS. Should Interconnection Customer 
decide to implement the SPS option opposed to the system improvement option, the SPS 
will be owned, operated, and maintained by the Interconnection Customer. The SIS study 
assumed the loss of power output from the Project would be made up by the Navajo 
generator swing bus. Meeting incremental power andor reserve requirements are assumed to 
be the responsibility of the Project. Metering accuracy bushing current transformers and bus 
potential transformers will supply the Transmission Provider ION revenue meters with 345 
kV Transmission Provider transmission system power usage quantities. Interconnection 
Customer will also locate primary and secondary revenue meters within Willow Switchyard 
for verification. 

345 kV Willow Switchyard Site - Site Security 
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Willow Switchyard security will be designed to meet Transmission Provider's security 
specifications and North American Electric Reliability Corporation (NERC) Critical 
Infrastructure Protection (CIP) standards; as required. 

Winchester Substation Site 

345 kV Winchester Substation - Civil/Structural Upgrades 
Conduit will be routed between control building and equipment via cable trench and Under 
Ground (UG) PVC conduits with Rigid Galvanized Steel (RGS) above ground. The 
transition hub at ground level will be sealed with concrete. Any modifications andor 
additions to the existing ground-grid located at the Willow line terminal will be made per 
most recent ANSVIEEE STD 80 using 410 copper and will tie to the new equipment and 
existing grid. Existing high speed microprocessor distance and line differential protective 
relays will be reprogrammed to coordinate with the corresponding relays at Willow 
S witchyard. 

345 kV Winchester Substation - Protection, Metering, Automation and Communications 
Upgrades 
Communication facilities will exchange protection, metering, control and communication 
signals between Winchester Substation and Willow Switchyard. The primary relay channel 
communication will be achieved by using microwave facilities. The secondary relay channel 
and the remainder of communication functions will be via PLC. The existing Winchester 
line terminal B and C phase conductor will be upgraded with a Coupling Capacitor Voltage 
Transformer (CCVT) with carrier accessories and a line trap. Nameplates will be replaced 
on protective relaying panel and equipment as necessary to alter line destination to Willow 
Switchyard from Greenlee/Phil Young Substation. 

Greenleemhil Young Substation Site 

345 kV Greenlee/Phil Young Substation - Civil/Structural Upgrades 
Conduit will be routed between the control building and equipment via cable trench and 
Under Ground (UG) PVC conduits with Rigid Galvanized Steel (RGS) above ground. The 
transition hub at ground level will be sealed with concrete. 

Any modifications and/or additions to the existing ground-grid located at the Willow line 
terminal will be made per most recent ANSVIEEE STD 80 using 410 copper and will tie to 
the new equipment and existing grid. 

Line Protection: Existing high speed microprocessor distance and line differential protective 
relays will be re-programmed to coordinate with the corresponding relays at Willow 
Switchyard. 

345 kV GreenleeIPhil Young - Protection, Metering, Automation and Communications 
Upgrades 
Communication facilities will exchange protection, metering, control and communication 
signals between Greenlee1Phil Young Substation and Willow Switchyard. The primary 
relay channel communication will be achieved by using microwave facilities. The 
secondary relay channel and the remainder of communication functions will be via PLC. 
The existing Greenleemhil Young line terminal B and C phase conductor will be upgraded 
with a Coupling Capacitor Voltage Transformer (CCVT) with carrier accessories and a line 
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trap. Nameplates will be replaced on protective relaying panel and equipment as necessary 
to alter line destination to Willow Switchyard from Winchester Substation. 
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Transmission System 

The following transmission system upgrades are required to connect Willow Switchyard to 
Transmission Provider’s 345 kV transmission system and meet mitigation impact 
requirements: 

The breaking of Transmission Provider’s Winchester to GreenleeBhil Young 345 kV 
transmission line. 

The rerouting of Transmission Provider’s Springerville to Vail345 kV transmission line. 
The addition of eight (8) 90” deadend free-standing monopoles. 
The addition of three (3) twin bundled 954 kcmil ACSR (Cardinal) and two (2) static wires 

between the new 90” deadend free-standing monopoles connecting existing Transmission 
Provider 345 kV transmission lines with Willow Switchyard. 

COST ESTIMATE 

The cost of the Bowie Power Station Switchyard equipment and construction is not included 
in this cost estimate. The cost of the 345 kV double-circuit transmission line between Bowie 
Power Station Switchyard and Willow Switchyard is also not included. 

Project dollar amounts shown are in 2013 US dollars and are valid only for a 2016 in-service 
date. Note that Project load (Labor, Administrative & General, and Engineering & 
Supervision) percentages change monthly and have been updated to the date of this 
Agreement. Costs are subject to further adjustment if Interconnection Customer elects to 
suspend Construction Activities pursuant to the section below entitled “Construction 
Activities”. All costs include materials, labor, and overheads. All costs associated with the 
project shown in Tables 1 and 2 are considered Network Upgrade and will initially be paid 
for by the Interconnection Customer. The Interconnection Customer will be reimbursed for 
actual costs of Network Upgrades, not to exceed the total estimated costs contained in 
Tables 1 and 2, below, over a 20 year period based on terms negotiated in this agreement 
(see Article 1 1.4). Similarly, non-reimbursable costs attributable to the Interconnection 
Customer for the Transmission Line Relocation and the Transmission Provider 
Interconnection Facilities shall not exceed the estimated costs contained in Table 3. 

The costs contained in Tables 1,2, and 3, below, differ from those contained in the Facility 
Study document published August 28,2013, based on updated Project load totals and how 
those loads were applied, and further due to the Interconnection Customer’s election of the 
Option to Build. 
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Network Upgrades 

Table 1: Estimates of Stand Alone Network Upgrades for Interconnection Facility 

Material 
Labor 
Construction Management 
Contractor Mobilization / 

$8,179,200 
$8,615,993 
$1,262,222 

$30,312 
Demobilization 
Land Preparation 

Total Estimated Cost 

I Willow Switchyard Facility Other Network Upgrades I 

$520,000 

$18,607,726 

Labor 
Transmission Material 
Construction Management 
Engineering 

$1,342,58 1 
$35 1,600 
$2 13,972 

$2,171,429 

Transmission Line Relocation and Transmission Provider Interconnection Facilities 

~~ 

Total Estimated Cost 

The Winchester-GreenleePhil Young 345kV transmission line currently runs on the north 
side of the Springerville-Vail345kV transmission line. Bringing the Winchester- 
Greenlee/Phil Young line into Willow Switchyard would require two (2)  345kV line 
crossings if the Springerville-Vail line is not rerouted through Willow Switchyard. These 
line crossings increase both safety and reliability risks on the transmission system moving 
forward. Therefore, the Parties have agreed to include the rerouting of the Springerville-Vail 
345kV transmission line in this scope of work. This reroute would normally be considered 
Network Upgrade facilities but the Parties agree it will be paid for by the Interconnection 
Customer without repayment by the Transmission Provider or Transmission Owners. The 
reroute costs are included in Table 3, below. 

$4,047,583 
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Table 3: Estimates of Costs for Transmission Provider Interconnection Facilities 

Willow Switchyard Facility Transmission Line Relocation and Transmission 
Provider Interconnection Facility Costs 

Material 
Labor 
Transmission Material 
Construction Management 
Engineering 

$230,400 
$1,735,502 

$35 1,600 
$51,530 

$1 76,615 

Total Estimated Cost $2,577,647 
J Cost to Customer (100%) $2,577,647 

OPTION TO BUILD DETAILS 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

Interconnection Customer will be responsible for design, engineering, procurement and 
construction of the Interconnection Customer’s Interconnection Facilities and the Stand 
Alone Network Upgrades (the Willow Switchyard) in accordance with Transmission 
Provider standards and specifications and the requirements of Article 5.2 of this 
Agreement. 
Transmission Provider will be responsible for the design, engineering, procurement and 
construction of the Transmission Provider’s Interconnection Facilities and the Other 
Network Upgrades, and the relocation of the Springerville - Vail345 kV transmission 
line. 
All design, engineering, procurement, and construction performed by the 
Interconnection Customer will be reviewed by the Transmission Provider and/or their 
designated representative at the sole cost of the Interconnection Customer without 
reimbursement from the Transmission Provider. If required, the cost of a third party 
engineering consultant to act as the Transmission Provider’s designated representative 
for such review will be paid for by the Interconnection Customer without reimbursement 
from the Transmission Provider. 
Interconnection Customer shall provide Transmission Provider and, if applicable, the 
Transmission Provider’s designated representative with detailed monthly reports 
concerning the design, engineering, procurement and construction of the Interconnection 
Customer’s Interconnection Facilities and the Stand Alone Network Upgrades. 
All transmission outages required in association with construction and interconnection 
of any of the Stand Alone Network Upgrades shall be determined and coordinated by, 
and will be the responsibility of the Transmission Provider. 
The Interconnection Customer shall transfer ownership, warranties, and legal title to all 
of the equipment, facilities and land comprising the Stand Alone Network Upgrades to 
the Transmission Provider once all construction, testing, energization and certification 
of such facilities is completed to the satisfaction of the Transmission Provider. 
TEP reserves the right to assign a construction representative to the design, engineering, 
procurement and construction of the Interconnection Customer’s Interconnection 
Facilities and the Stand Alone Network Upgrades (the Willow Switchyard) and will 
complete, in coordination with Interconnection Customer, all final acceptance testing at 

C-8 



the Interconnection Customer’s sole expense with reimbursement from the Transmission 
Provider. 

CONSTRUCTION SUSPENSION 

The Interconnection Customer may suspend the start of construction of the Generation 
Facility and required Interconnection Facilities associated with the Generating Facility as 
described in Article 5.16. 

Interconnection Customer acknowledges that material changes to the Transmission System 
during the course of any such suspension may require additional system impact study work 
or facility study work to be completed (the “Additional Studies”). Interconnection Customer 
agrees that it will be responsible for the costs of any such Additional Studies, as well as any 
additional costs for newly identified Interconnection Facilities required as a result of the 
Additional Studies. Interconnection Customer acknowledges that a suspension of 
construction may impact the cost estimates provided in this Appendix C and that such 
estimates are subject to further modification, with mutual agreement, upon notification of 
Interconnection Customer’s intent to begin construction. 

ALTERNATE PAYMENT ARRANGEMENT 

Regarding repayment of amounts advanced for Network Upgrades, Transmission Provider 
will repay amounts paid by Interconnection Customer for Stand-Alone Network Upgrades 
and Other Network Upgrades through one of the following options: 

(a) If Interconnection Customer obtains transmission service from Transmission 
Provider by the time the Bowie Power Station commences commercial operation, 
the Interconnection Customer and Transmission Provider shall negotiate such 
repayment (as part of the transmission service agreement) through the provision of 
transmission service credits by Transmission Provider to Interconnection Customer, 
not to extend beyond 20 years of operation, or 

(b) If Interconnection Customer does not obtain transmission service from Transmission 
Provider by the time Bowie Power Station commences commercial operation, 
Transmission Provider shall repay Interconnection Customer over the first 5 years of 
operation as per Article 1 1.4.1, or 

(c) Any other arrangement that is mutually agreed by Transmission Provider and 
Interconnection Customer. 
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ATTACHMENT A: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD (INITIAL) 
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ATTACHMENT B: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD (ULTIMATE) 
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ATTACHMENT C: ONE LINE DIAGRAM - WILLOW 345 KV 

SWITCHYARD PROTECTION (INITIAL) 
a 
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ATTACHMENT D: ONE LINE DIAGRAM -WILLOW 345 KV 
SWITCHYARD PROTECTION (ULTIMATE) SHEET I - 3 
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ATTACHMENT E: GENERAL ARRANGEMENT - WILLOW 

345 KV SWITCHYARD STRAIN BUS (INITIAL) 
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ATTACHMENT F: GENERAL ARRANGEMENT - WILLOW 345 
KV SWITCHYARD STRAIN BUS (ULTIMATE) 
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ATTACHMENT G: BLOCK DIAGRAM - WILLOW 345 KV 
SWITCHYARD COMMUNICATION BLOCK DIAGRAM 
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ATTACHMENT H: BLOCK DIAGRAM -WILLOW 345 KV 
SWITCHYARD AUTOMATION BLOCK DIAGRAM 
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Appendix D to LGIA 

Security Arrangements Details 

Infiastructure security of Transmission System equipment and operations and 
control hardware and software is essential to ensure day-to-day Transmission System 
reliability and operational security. FERC will expect all Transmission Providers, 
market participants, and Interconnection Customers interconnected to the 
Transmission System to comply with the recommendations offered by the 
President’s Critical Infrastructure Protection Board and, eventually, best practice 
recommendations fiom the electric reliability authority. All public utilities will be 
expected to meet basic standards for system infrastructure and operational security, 
including physical, operational, and cyber-security practices. 
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Appendix E to LGIA 

Commercial Operation Date 

This Appendix E is a part of the LGIA between Transmission Provider and 
Interconnection Customer. 

[Date] 

[Transmission Provider Address] 

Re: Large Generating Facility 

Dear 

On [Date] [Interconnection Customer] has completed Trial Operation of 
Unit No. - . This letter confirms that [Interconnection Customer] commenced 
Commercial Operation of Unit No. __ at the Large Generating Facility, effective as 
of [Date plus one day]. 

Thank you. 

[Signature] 

[Interconnection Customer Representative] 
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Appendix F to LGIA 

Addresses for Delivery of Notices and Billings 

Notices: 

Transmission Provider: 

Senior Director, Transmission Strategy 
Tucson Electric Power Company 
Mailstop HQW602 
88 East Broadway Boulevard 
Tucson, AZ 85701 

Interconnection Customer: 

Bowie Power Station LLC 
3610 N. 44* Street 
Suite 250 
Phoenix, AZ 8501 8 
Attn: Tom Wray, Project Manager 

Billings and Payments: 

Transmission Provider: 

Supervisor, Energy Settlements 
Tucson Electric Power Company 
Mailstop HQW804 
88 East Broadway Boulevard 
Tucson, AZ 85701 

Interconnection Customer: 

As per Notices above. 

Alternative Forms of Delivery of Notices (telephone, facsimile or email): 

Transmission Provider: 

Transmission Coordinator 
transcoord(4tep. corn 
Fax: (520) 770-6720 

Interconnection Customer: 

Tom Wray a 
F-1 



Fax: (602) 808-2099 
Email: twray@southwestempower.com 
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Appendix G to LGIA 

Requirements of Generators Relying on Newer Technologies 

Inapplicable 
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Appendix H to LGIA 

Interconnection Requirements for a Wind Generating Plant 
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