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uh�?}ic �i �@�i R|E'|� ' js � ì U@? |�i? i Thitt |�i L�|T�| Lu i@U� �h4 �? |ih4t Lu
|�i�h �?_���_�@* �@|ih �@*�itc j�c @?_ |�i �@|ih �@*�i Lu |�i uh�?}i� wi| 7j _i?L|i |�i
�iU|Lh Lu 4@h}�?@* �@|ih �@*�it Ej�c � � � c j?cjs�� 6hL4 UL?_�|�L?t � @?_ 2c �i !?L� |�@|

^�| '
k
S�|E^

A�
�| �� R|E'|�

l _'|

_R|
' dj� � js o

_'Ejs�

_R

|�ihiuLhi |�i �)_hL hi*i@tit Lu |�i �L�h?L| �h4t �? |�iti Tih�L_t �L�*_ Mi

^��|E7j� ' ^�| � ^A��| ' dj� � js o
_'Ejs �

_R
� S3�� Ej�� ED�

@?_ |�i �)_hL hi*i@tit Lu |�i uh�?}i �h4t �L�*_ Mi

^�s|E7j� ' '| �
?[
�'�

^�| ' 'Ejs��

%
?[
�'�

j� � ?js

&
_'Ejs �

_R
� ES�

�L|i |�@| �? |�iti �L�htc |�i �)_hL hi*i@ti Lu L?i �L�h?L| �h4 _Lit ?L| _iTi?_ �TL?
|�i �@|ih �@*�i Lu |�i L|�ih �L�h?L| �h4tc L?*) L? |�i �@|ih �@*�i Lu |�i uh�?}i� A�i
Thiti?Ui Lu @ uh�?}i |�@| �@t i?L�}� �L� U@T@U�|) |L _�tU�T*�?i Th�Uit tih�it |L �@||i?
|�i 4@h!i| Th�Ui L�ih @** �L�ht �? ���U� |�i �L� UL?t|h@�?|t Lu |�i uh�?}i �)_hL U@T@U�|)
@hi ?L| M�?_�?}� A�i �L�h?L| �h4t ?ii_ L?*) |L hi@U| |L |�@| �@|ih �@*�ic ���U� �? |�h?
i^�@*t |�i 4@h!i| Th�Ui �? |�Lti �L�ht�

`�i? @ �L� UL?t|h@�?| L? |�i �)_hL hitL�hUit Lu @?) T*@)ih �t M�?_�?}c @t |�i) @hi
*�!i*) |L Mi @| *i@t| tL4i Lu |�i |�4ic �i ?ii_ |L UL?t�_ih |�i t�@_L� Th�Uit Lu |�i hi*i�@?|
�L� UL?t|h@�?|t� wi| l�| ' ��| n B�| n j�� +i4i4Mih |�@|c uLh uh�?}i �h4tc R|E'|� ' ls|�

�L?_�|�L?t D @?_ S |�i? MiUL4i

�f



^��|El|� ' ^�| � ^A��| ' dl�| � ls|o
_'Els|�

_R
� S3�� El�|� E.�

@?_

^�s|El|� ' 'Els|��

%
?[
�

l�| � ?ls|

&
_'Els|�

_R
� EH�

A�i i�@*�@|�L? Lu |�i �)_hL ThL_�U|�L? �L�*_ |�ihiuLhi i?|@�* �?_�?} |�i �@*�it Lu @**
?L?�3ihL ��| @?_ B�| i^��*�Mh��4 �L� *�4�| t�@_L� Th�Uit� �i|�L_t uLh U@*U�*@|�?} |�iti
t�@_L� Th�Uit �? |�i UL?|i | Lu @ *�?i@h 4L_i* @hi _�tU�tti_ �? |�i uL**L��?} tiU|�L?�

��2 #�@* tL*�|�L? 4i|�L_

`��*i UL?_�|�L?t � @?_ 2 U�@h@U|ih�3i |�i 4�*|��Tih�L_ i^��*�Mh��4 Lu |��t ThLM*i4c �|
hi4@�?t |L _ih��i ��@| |��t i^��*Mh��4 �t� W? _L�?} tLc W @_LT| @ _�@* 4i|�L_ |�@| |hi@|t
|�i 4@h}�?@* �@*�i Lu �@|ih 4�*|�T*�ihc jc @?_ |�i t�@_L� Th�Uit L? |�i �L� UL?t|h@�?|tc
� @?_ Bc @t |�i tL*�|�L? �@h�@M*it�

W? |�i�h 4L_i* Lu |�i �i� ~i@*@?_ i*iU|h�U�|) 4@h!i|c 5UL|| @?_ +i@_ E�bb.� �|�*�3i @
_�@*�_)?@4�U ThL}h@44�?} @TThL@U�� 6Lh i@U� Tih�L_c L?i U@? _ih��ic uLh @ }��i? |�4i
Tih�L_c |�i LT|�4@* �)_hL�hi*i@ti uLh |�i t|h@|i}�U �)_hL �h4 @t @ u�?U|�L? Lu �|t 4@h}�?@*
�@*�i Lu �@|ihc j� 5UL|| @?_ +i@_ hiuih |L |�iti u�?U|�L?t @t _i4@?_ U�h�it uLh hi*i@ti

Lu �@|ih� A�iti U�h�it �L�*_ �@�i @t |�i�h �TTih @?_ *L�ih *�4�|t |�i 4�?�4�4 @?_
4@ �4�4 �L� *�4�|t Lu |�i �h4c hitTiU|��i*)� 5�44�?} |�i LT|�4@* �@|ih hi*i@tit uLh
i@U� Tih�L_ L�ih @** |�i Tih�L_t }��it @ �@*�i uLh |�i |L|@* hi*i@tit L�ih |�i |�4i �Lh�3L?c
@t @ u�?U|�L? Lu j� W?�ih|�?} |��t *@||ih u�?U|�L? }��it @? i Thitt�L? uLh j @t @ u�?U|�L?
Lu |�i |L|@* hitih�L�h @�@�*@M*i uLh tT�** L�ih |�i |�4i �Lh�3L?�

5UL|| @?_ +i@_ 4L_i*i_ @ _�LTL*) 4@h!i| ��ihi L?i �h4 UL?|hL*t @** |�i �)_hL
hitL�hUit ��|� t|Lh@}i U@T@M�*�|)��2 A��t �@t @ hiThiti?|@|�L? Lu |�i UL?_�|�L?t Lu |�i
�i� ~i@*@?_ i*iU|h�U�|) 4@h!i| @| |�i |�4i Lu |�i�h t|�_)� A��t �| �@t L?*) ?iUitt@h) uLh
|�i4 |L U@*U�*@|i @ t�?}*ic L?i _�4i?t�L?@*c �@|ih hi*i@ti u�?U|�L? �? i@U� Tih�L_� A�i)
U@*U�*@|i |��t u�?U|�L? ?�4ih�U@**) uLh @ h@?}i Lu �@*�it Lu j�

�?Ui @__�|�L?@* �h4t ��|� �)_hL t|Lh@}i U@T@U�|) @hi @__i_c �L�i�ihc L?i 4�t| U@*�
U�*@|i 4@?)c 4�*|��_�4i?t�L?@* �@|ih hi*i@ti u�?U|�L?t� A��t ThLUitt MiUL4it �?|h@U|@M*i
uLh 4Lhi |�@? |�L �h4t� 5�?Ui W ?ii_ |L hiThiti?| @| *i@t| � t|h@|i}�U �h4tc @t �i** @t @
UL?t�_ih@M*i ?�4Mih Lu uh�?}i �h4t |�@| @** TLttitt t�}?��U@?| �)_hL t|Lh@}i U@T@U�|)c W
�?t|i@_ U@*U�*@|i |�i �@|ih hi*i@ti U�h�it @?@*)|�U@**) uLh i@U� |�4i Tih�L_�

45Vfrww +4<<9, ghvfulehv krz wklv dssurdfk frxog eh h{whqghg wr d prgho zkhuh Frxuqrw gxrsrolvwv
frqwuro k|gur uhvrxufhv1

��



+@|�ih |�@? tL*��?} uLh t�?}*i Tih�L_ hi*i@tit |�hL�}� M@U!�@h_ �|ih@|�L?t |�@| i T*�U�
�|*) UL?t|h@�? t�?}*i Tih�L_ �L�t ��|��? |�i�h *�4�|tc W �?t|i@_ _ih��i @? @?@*)|�U tL*�|�L?
M) ti@hU��?} uLh �@*�it Lu |�i _�@* �@h�@M*it |�@| t@|�tu) |�i i^��*�Mh��4 UL?_�|�L?t @|
i�ih) t|@}i Lu |�i 4�*|��Tih�L_ ThLM*i4� A��t �@t |�i @_�@?|@}i Lu @**L��?} uLh @ *@h}i
?�4Mih Lu ML|� t|h@|i}�U @?_ ?L?�t|h@|i}�U �h4t� OL�i�ihc �?_�?} @? @?@*)|�U tL*�|�L?
|L @ ThLM*i4 Lu |��t tULTi ?iUitt�|@|it t�4T*�u)�?} |�i hiThiti?|@|�L? Lu _i4@?_ @?_ Lu
|�i �h4t< |�ih4@* ThL_�U|�L? ULt|t�

e � *�?i@h _i4@?_ 4L_i* ��|� � �L�h?L| �h4t

W ?L� _ih��i |�i @ML�i i^��*�Mh��4 UL?_�|�L?t �? |ih4t Lu @ 4L_i* Lu |�i ìt|ih? N�5�
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March Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 21.77 23.04 23.04 23.04 51.03 52.71 57.93

Mkt Quantity MW 54626 60538 66261 71520 72458 74659 76789 49255

PGE Fossil* (MW) 598 1199 1199 1199 1199 1199 1199 793
Pondage hydro 1351 1673 1683 1692 1582 1838 2475 1220
Total Quantity 1949 2871 2881 2890 2781 3036 3673 2013
Marginal Cost 20.83 21.65 21.65 21.65 21.65 21.65 21.65
Marginal Revenue 20.83 21.65 21.65 21.65 21.65 21.65 21.65

SCE Fossil* (MW) 1089 1899 1899 1899 1899 2068 2646 1319
Pondage hydro 358 541 550 557 862 932 932 471
Total Quantity 1447 2441 2449 2457 2761 3000 3578 1790
Marginal Cost 21.07 21.86 21.86 21.86 21.86 22.03 22.59
Marginal Revenue 21.07 21.86 21.86 21.86 21.86 22.03 22.59

BPA Nucelar (MW) 1054 1054 1054 1054 1054 1054 1054 784
Pondage hydro 11697 14380 14433 14483 2737 2737 3232 7089
Total Quantity 12751 15434 15487 15537 3791 3791 4286 7873
Marginal Revenue 15.60 15.60 15.60 15.60 10.98 13.93 15.60

Fringe Pondage Hydro 2605 3073 10173 16297 19240 19240 19240 8591
Imports 12339 10646 9197 8265 7560 9267 9687 7186
Thermal 23535 26074 26074 26074 36325 36325 36325 21801
Total Quantity (MW) 38479 39792 45444 50636 63125 64832 65252 37578

Table 10: March, 3 Cournot Firms
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March Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 22.14 23.55 23.55 23.55 23.55 23.55 23.97

Mkt Quantity MW 54601 60498 66218 71474 75059 77510 80228 50001

BPA Nucelar (MW) 1054 1054 1054 1054 1054 1054 1054 784
Pondage hydro 6578 10240 10272 10301 10320 10334 11438 7089
Total Quantity 7632 11294 11326 11355 11374 11388 12492 7873
Marginal Revenue 19.17 19.17 19.17 19.17 19.17 19.17 19.17

Fringe Pondage Hydro 4287 4684 11821 17980 22250 22980 23127 10282
with PG&E, Imports 12339.1 10645.7 9197.24 8265.05 7559.81 9267 9686.82 7186
SCE Thermal 30343 33875 33875 33875 33875 33875 34921 24660

Total Quantity (MW) 46969 49204 54893 60119 63685 66122 67735 42128

Table 11: March, Thermal Competition, BPA Strategic

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 23.26 23.26 23.26 23.26 23.26 23.26 23.26

Mkt Quantity MW 54524 60521 66243 71500 75087 77538 80299 50005

CNW Pondage Hydro 7981 15672 22842 29032 33324 34068 36410 17372
Region Imports 12339 10646 9197 8265 7560 9267 9687 7186

BPA Nuclear 1054 1054 1054 1054 1054 1054 1054 784
Thermal 33149 33149 33149 33149 33149 33149 33149 24663
Total Quantity (MW) 54524 60521 66243 71500 75087 77538 80299 50005

Table 12: March, Perfect Competition
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June Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak

Price ($/Mwh) 21.23 22.95 23.29 23.29 23.74 43.38 60.42

Mkt Quantity MW 50893 57077 64538 69968 75305 79042 81942

PGE Fossil* (MW) 231 1155 1343 1345 1587 644 2081
Pondage hydro 1656 1656 1656 1656 1656 1656 1990
Total Quantity 1887 2811 2999 3001 3243 2300 4070
Marginal Cost 20.32 21.59 21.85 21.86 22.19 20.89 22.87
Marginal Revenue 20.32 21.59 21.85 21.86 22.19 20.89 22.87

SCE Fossil* (MW) 687 1709 1949 1952 2259 1583 3118
Pondage hydro 469 932 932 932 932 649 932
Total Quantity 1156 2641 2881 2884 3191 2232 4050
Marginal Cost 20.67 21.68 21.91 21.91 22.21 21.55 23.06
Marginal Revenue 20.67 21.68 21.91 21.91 22.21 21.55 23.06

BPA Nucelar (MW) 1054 1054 1054 1054 1054 1054 1054
Pondage hydro 9773 11961 12735 12780 13755 9773 9773
Total Quantity 10827 13015 13789 13834 14809 10827 10827
Marginal Revenue 15.99 16.67 16.67 16.67 16.67 -62.51 -39.46

Fringe Pondage Hydro 3484 3484 10616 16493 19240 19240 19240
Imports 11072 9225 7667 7169 7347 8119 7429
Thermal 22467 25900 26587 26587 27475 36325 36325
Total Quantity (MW) 37023 38609 44870 50249 54062 63684 62994

Table 13: June, 3 Cournot Firms
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June Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 19.40 22.30 22.81 22.81 22.85 23.80 24.86

Mkt Quantity MW 51010 57123 64577 70011 75390 81044 85797 48027

BPA Nucelar (MW) 1054 1054 1054 1054 1054 1054 1054 759
Pondage hydro 9773 10491 11852 11886 12021 14529 17326 8516
Total Quantity 10827 11545 12906 12940 13075 15583 18380 9275
Marginal Revenue 15.18 17.81 17.81 17.81 17.81 17.81 17.81

Fringe Pondage Hydro 5609 5609 11984 17881 22848 22848 22848 10553
with PG&E, Imports 11072 9225 7667 7169 7347 8119 7429 6096
SCE Thermal 23503 30745 32021 32021 32119 34494 37139 22103

Total Quantity (MW) 40183 45579 51672 57071 62314 65461 67417 38752

Table 14: June, Thermal Competition, BPA Strategic

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 19.40 22.58 23.03 23.03 23.03 23.03 23.53

Mkt Quantity MW 51010 57103 64559 69991 75372 81122 85941 48029

CNW Pondage Hydro 15382 15382 23252 29182 34385 39363 43627 19066
Region Imports 11072 9225 7667 7169 7347 8119 7429 6096

BPA Nuclear 1054 1054 1054 1054 1054 1054 1054 759
Thermal 23503 31443 32586 32586 32586 32586 33830 22108
Total Quantity (MW) 51010 57103 64559 69991 75372 81122 85941 48029

Table 15: June, Perfect Competition
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September Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 23.79 59.75 88.97 95.61 95.61 95.61 95.61

Mkt Quantity MW 54152 57868 63011 67376 71744 78788 84141 47319

PGE Fossil* (MW) 1684 1528 4130 5063 5429 5678 5678 2813
Pondage hydro 1351 1351 1351 1351 1351 1730 2233 1032
Total Quantity 3035 2879 5481 6414 6780 7408 7911 3845
Marginal Cost 22.32 22.11 25.70 26.99 27.49 27.84 27.84
Marginal Revenue 22.32 22.11 25.70 26.99 27.49 27.84 27.84

SCE Fossil* (MW) 2472 2495 5118 5621 6008 6623 7084 3400
Pondage hydro 358 358 422 932 932 932 932 474
Total Quantity 2830 2853 5540 6553 6940 7555 8016 3874
Marginal Cost 22.42 22.45 25.02 25.51 25.89 26.49 26.94
Marginal Revenue 22.42 22.45 25.02 25.51 25.89 26.49 26.94

BPA Nucelar (MW) 1054 1054 1054 1054 1054 1054 1054 759
Pondage hydro 6216 2737 4897 5988 6444 7180 7740 4097
Total Quantity 7270 3791 5951 7042 7498 8234 8794 4856
Marginal Revenue 20.28 10.18 20.28 20.28 20.28 20.28 20.28

Fringe Pondage Hydro 2605 2605 2605 5506 8813 14393 18802 4612
Imports 10830 8586 6281 4708 4560 4044 3464 4721
Thermal 27582 37154 37154 37154 37154 37154 37154 25411
Total Quantity (MW) 41017 48345 46040 47368 50527 55591 59420

Table 16: September, 3 Cournot Firms

33



September Individual hourly equilbrium outputs

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 25.26 27.64 29.63 30.97 24.20 27.61 64.18

Mkt Quantity MW 54052 60323 68152 73419 78852 86221 87810 50517

BPA Nucelar (MW) 1056 1056 1056 1056 1056 1056 1056 760
Pondage hydro 2737 5286 10452 13949 2737 2737 3496 4097
Total Quantity 3793 6342 11508 15005 3793 3793 4552 4857
Marginal Revenue 23.78 25.18 25.18 25.18 -13.91 -7.10 25.18

Fringe Pondage Hydro 1287 1287 1287 1287 16832 24717 26127 6118
with PG&E, Imports 10830 8586 6281 4708 4560 4044 3464 4721
SCE Thermal 38142 44108 49076 52418 53667 53667 53667 34821

Total Quantity (MW) 50259 53981 56644 58413 75059 82428 83258 45660

Table 17: September, Thermal Competition, BPA Strategic

Demand Level 7 6 5 4 3 2 Peak Totals
(GWh)

Price ($/Mwh) 24.02 27.40 45.88 45.88 45.88 45.88 45.88

Mkt Quantity MW 54137 60342 66744 72025 76694 84224 89946 49826

CNW Pondage Hydro 7205 7205 7409 14263 19080 27126 33428 10215
Region Imports 10830 8586 6281 4708 4560 4044 3464 4721

BPA Nuclear 1054 1054 1054 1054 1054 1054 1054 759
Thermal 35048 43497 52000 52000 52000 52000 52000 34131
Total Quantity (MW) 54137 60342 66744 72025 76694 84224 89946 49826

Table 18: September, Perfect Competition
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