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Introduction

The Peer Analysis tool complements the Generation and Transmission
Model (GTM), and is designed to assist load serving entities, regulators
and renewable planners (“users”) to easily identify the cost and value of
renewable resources delivered to different load zones. This also
provides the capability to identify possible partnership opportunities.

This tool mimics the GTM methodology for resource cost and value
determination, assuming point-to-point transmission costs. The
difference is this tool is designed to provide the comparative information
for multiple load zones simultaneously, while the GTM provides only
limited comparisons.

The tool is designed to be used as a resource analysis and comparison tool
by users. It is not meant to be used to develop resource portfolios.

The model is Excel based and is flexible, allowing users to adapt it to meet
their specific requirements.
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Introduction (cont’d)

e Tool allows users to see supply curve of all WREZ
resources available to a load zone

e Users may change supply curves by modifying
limited number of assumptions

e Tool includes ranking of resources for each load
zone

e Tool uses adjusted delivered costs of resources
assuming point-to-point transmission service
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I System Configuration Information

The GTM uses advanced macros and Excel must be configured to allow for
use of these. When opening the GTM model the first time:

1. If “Security Warning” pops up on your screen; click “Enable Macros.”
The machine is properly configured

2. If the “Security Warning” does not appear on you screen, you will need
to change the security level in Excel. Follow the instructions below ®

A. Go to “Tools” on the menu bar

Select “Macros”

Select “Security”

A Security window will pop up on your screen
Select “Medium” and click “Ok”

Open WREZ Model and follow Step 2 above

nmo o w

1. These directions are for Office Version 2003 -- different versions of Office software may have security settings in
different locations
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Developing a Supply Curve for a Load Zone

e Select a load zone from the drop down menu
e Choose the type of financing (10U, IPP or MUNI)

e A supply curve of all WREZ resources available to the selected load zone will be

300
250
200
W Geotherma
_ 150 Solar
W Wind
Load Area é% .|n
100 H Biomass
San Diego E] HBl'dI'D
a0
Financing Assumptions
o 5 '
oy ﬂ 0f3 361 71.8 108 143 178 215 251 2B6 322 358 394 429 465 501 437 473
-a0
Import Financial and GWh
Transmission Assumptions
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Importing Assumptions from WREZ Model 2.0

e Assumptions for the WREZ Model Version 2.0 can
be imported into the Peer Analysis Tool

e Click “Import Financial and Transmission
Assumptions”

e Select the WREZ GTM file on your computer

a0

Financing Assumptions ‘
i ]

-4l

Import Financial and
Transmission Assumptions
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Modifying the Supply Curve

e User can adjust assumptions in blue and evaluate the effect on the
supply curve. The following assumptions can be changed:

Integration Costs

¢ Integration costs Wind Integration (BT 350
Solar Integration (S
. Salar Thermal _ 25
o Local delivery costs T ernal wih Storsde___§02
. . Local Delivery costs
o Baseline capacity value per M 50
o Resource cost multipliers Baseline Capacity Valie

5114 per §d-year

e Solar capacity allocation

Resources Cost Multipliers

Cap Cost
Biomass 1
Geotherm 1
Hydria 1
Salar 1
Wiind 1

Solar capacity allocation

Thermal Dry 17%
Therrmal Star Dry 17 %
Therrmal Stor Wet 17 %
Therrmal Wet 17 %
Fized P 17%
Tracking P4 17 %
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Modifying the Supply Curve (cont’'d)
Transmission assumptions

Transmission financial assumptions

Transmission Assumptions

500 kY AL Single (~] 2
Phaze/Pole RN Mo, of Resistance | Conductors Lozzes at 6O%
Capacity Cap Cost Width Current Typical per Per Cond FLL* FLL* per Litilization Subt Costs
[ F000mile feet (amps) | Conductors phase (ohmsinile) | (MWAnile) 100 miles |9 per 100 miles F0

TES KW AC Single 3000 2240 200 238328 | 957 ACSR A 01086 0.3024 0.0103 0.0045 G200
a00 kY AC Sinngle 1500 1500 175 182321 [15580 ACSR 3 0.06ER 02214 0.0148 0.0071 50000
a00 kY AC Douhle 3000 2880 175 182321 [15580 ACSR 3 0.06ER 0.4428 0.0148 0.0071 50000
345 kY AC Single 750 1260 160 132117 | 795 ACSR 2 0128 0.3351 0.0447 0.0214 40000
345 kY AC Douhle 1500 2016 160 132117 | 795 ACSR 2 0128 06703 0.0447 0.0214 40000
230 kY AL Single 4010 400 140 105693 (1272 ACSR 1 0.0828 02775 0.0694 10333 246000
230 kY AC Double ann 1440 140 108693 (1272 ACSR 1 0.0828 0.5550 0.0694 00333 34000
a0l kY DC Bi-Pole 3000 1440 200 000 1780 ACSR 3 0.0609 0.3654 0.0122 0.0058 250000
200 kY DC Bi-Pole TBD TBD TBD 28125 1730 ACSR 3 0.0604 03212 0.0071 0.0034 TBD

Transmission Financial Assumptions

AFLIDC 10% of capital cost
Ecaonaomic Life 20|years

Deht Percentage A0%

Debt Term 20 years
Interest Rate T %

Equity Cost 11%

Tax Life 15 vears
Dizount Rate 2.60%

Tax Rate 40%
MHon-Capital Costs 3%

ROy costs per acre F10,700

B&V -9

June 2009



=]

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Ranking for Single Load Zone

NS H 3SR TE %R S8 x2S e
: arial 210 »|B I U|=E==Fd|$ % » %% '&'A'!
E_] File Edit ‘“ew Insert Format Tools Data Window Help Adobe PDF
et 3 |
12 < I3
A B [ ¢ [ o | E | F | G v [ Y
e The tool ranks resources by
Generation | Generation
H H L1 Project Tech Label | Price (§) {(MWh) (GWh})
dellvered adjusted COSt tO the 2| 11D_SW H_1  Hydro 1 557832 1256420197 1256420197
El 2WA SO H 1 Hydro 1 485623  2996.182988 4252603185
. 4 30R WE H 1 Hydro 1 401407  5430.029312 9682632497
Selected Ioad zone (llSted on = 4WA_SE H1 Hydro 1 309984 2561636318 9.938795129
5 | 5 WY WE H 1 Hydro 1 230804 6913263898 10.52012252
. 7 BID SW H2 Hydo 1 105616 1617323726 10.78195489
Ranked LlSt Sheet) Bl 7'WA_SO H2 Hydro 1 506384 1656077326 10.94766262
Ex BID SW G 3  Geotherms 5 13.00657 BA0.95 1178962262
o 5 MT MW H 1 Hydro 1 1556387  69.90961898 11.87753224
. 11| 10BC SW H 1 Hydro 1 17.85349  3798.643006 1557617525
® The ranklngs are used to 12 11D EA G 3  Geotherms 5 19.08495 21024 17.77857525 [ |
K= 1210 SW W 4 Wind 3 1921776 1939.4421 1971801735
14 131D SW W 5 Wind 3 2281419 668216304 2640018039
Create the Supply curve 15| 14BC EAH 1 Hydro 1 23.00532 7819.843676 34.22003006
15| 151D EA W3 Wind 3 2567279 547.39906 3476742932
17| 160R S0 G 3 Geotherms 5 2634413 224756 3499168532
15 17 OR_S0_W 3 Wind 3 2679821 4256017 3541748702
139 18/WA SO H 3 Hydro 1 28.99069 OB.02503646 3551351296
20 19 WA _SE W 3 Wind 3 054486 58330212 3609681508
21 200D EA W 4 Wind 3 J1E6EE0 127608672  37.3729018
22 21BC SE W 3 Wind 3 3380662 5997.326 383702278
23 220R S0 W 4 Wind 3 3414162 159735096 39.96757E7E
24 23 WA S0 W 3 Wind 3 344344 69224148 4065952024
25 24D EA W 5 Wind 3 3520550 260160612 4326142636
25 | 25 WA _SE W 4 Wind 3 FE2M41 IPIDESIE2 4609407988
27 26/0R WE G 3 Geatherme 5| 37 47751 B30.72 4762479988
25 27 0R S0 W5 Wind 3 7ESEE3 113023272 48.755032%
23 26D 5W G 4 Geotherme 5 3799052 77068 49.5250126
Ell 29 MY MO G 2 Geotherm: 5 3542554 112125 49.6330408
131 30 WA SE W 5 Wind 3 40582 2034E5016 5167269076
E 31 WY WE W 1 Wind 3 4096917 311.9435 5198453436
El 30 WA S0 W 4 Wind 3 4147824 E254E2005 5723926342
Ea 33 0R WE W 3 Wind 3 423956 71403454 57.953347%
Ed 34 /0R SE W 3 Wind 3 4239514 23699304 58190341
36| 35 WA SO W 5 Wind 3 4516395 408720138 6227754238
Ed 36 WY WE W 2 Wind 3 4709076 1996059732  B2.2381397
El 37 BC S0 W 3 Wind 3 4875001 753978455 99.77792426
El 36 OR_WE W 4 Wind 3 4901412 7647261 9054265036
a0 39 WY WE H 3 Hydro 1 5035419  57.25431847  90.59990468
41 40UT WE G_3  Geatherme 5 5050952 1822.08] 9242196468
Iy, 41BC S0 G 3 Geotherm: 5 51.7303 112128 9253411268
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Resource Ranking for Multiple Load Zones

e Tool can help identify partnership opportunities

Compare top ranking projects with other load zones

Partnership should be considered for projects that rank highly for two
or more load zones (highlighted in the example below)

| Seattle Boise Portland Sacramento
Project Price Project Price Project Price Project Price
1 OR_WE H 1 $(33.18)JOR_WE_H 1 §$ (27.59)JOR_.WE_H_1 $ (35.07)|JOR_WE_H_1 $ (25.34)
2  WASOH1 $(27.48)|WA SO H 1 $(24.95|WA SO H 1 $(29.38)|WA_SO H 1 $ (21.99)
3RankD_SW_H_1  $ (16.57)[ID_SW_H_ $ (23.59)|ID_SW_H_1  $ (17.20)/ID_SW_H_1  $ (17.89)
4 WA SEH1 $ 961)|WY WEH1 $ (940)|WA SEH 1 $ (627)|WY WE H 1 $ (4.32)
5 WYWEH1 $ 08 |WASEH1 §$ 681)|WYWEH1 $ 102|WASEH1 $ 171
6 MT NWH1 $ 68 |MINWH1 $ 631|MTNWH1 $ 812|BC_SW H1 § 624
7 BCNEH2 $ 1568|BC_SW_H 1 $ 1150 |AB_.NO_ H 1 $ 19.88|BC_ EAH 1 §$ 10.17
8 ABNOH1 §$ 1612|ABNOH1 $ 11.97|BCNEH2 $ 2031 |MT_NW H 1 § 11.82
9 BCSWH1 §$ 1902|BCEAH 1 $ 1277|BC_SW H 1 $ 2229|AB.NO H 1 §$ 16.09
10 BCEAH1 $ 1994|IDSWH2 $ 2124|WASOH2 §$ 2318|DSW_ H 2 §$ 2694
11 WA SO H2 $ 2508|BC_NEH2 $ 2171|BCEAH 1 $ 2327|CAWEW. 1 §$ 27.67
12 BC_WCH2 $ 2655|WA SO H2 $ 2761|IDSW H2 $ 2762|BC_NE_H 2 $ 30.14
13 ID.SW H2 $ 2826|WY WE W1 $ 3002|BC WC H2 §$ 29.41|WA SO H2 $ 3057
14 [ WY_WE W_1 $ 3059 |WY EA W 1 $ 3249 |WY WE W 1 §$ 30.72|BC_WC H 2 $ 3249
15  WY_EAW_ 1 $ 31.92|BCWC H2 $ 3336|cAWEW_1 $ 3233 NN 5 37.93
16  OR_WE_G_3 $ 3459 |CAWE W_ 1 $ 3509|ORWE G 3 §$ 3276 [WY_WE W_1 $ 40.21
17 CAWE_W_1 $ 3461|IDEAG3 $ 3757 |WY EAW 1 $ 3316 |CA. SO W 2 $ 40.50
18 Bc_wC_ G 3 $ 37.19 | 5 3860 S ¢ 3640 |WY EA W 1 $ 42.80
19 BC SO G3 $ 3811|ORWE G3 $ 4128|IDEA G 3 $ 40.45|OR_WE_G 3 §$ 43.82
| 20 R 5 3839|D SW G3 $ 4151[BC WC G 3 $ 40.56 JCA WE W 2§ 44.30

Useful for identifying potential partnership op_po_rtunities!
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Allocating Resources — Example Overview

e Not everyone can have the best resources

o Some resources will be highly ranked for all the load
zones

o There will be competition for these limited best resources
e Tool can also be used to allocate resources

e The user can create a cost matrix of adjusted delivered
costs for all resource to each of the load zones

e For example, allocate each resource to the top 3 load
zones by cost

B&V - 12 June 2009
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Allocating resources - Resource Cost Matrix

e By copying the results from the “Resources” sheet for each load zone and
pasting into a new sheet, the user can create a resource cost matrix

e A resource cost matrix will show the cost of each project for each load zone

0 2 3

g %) E O g o o

] - o o ol 3| B gsE| x| @ g 5 8l W g < 3

sl 2 o S| & & & > <| =g § & of - =f o =| £| 9 3

o) = — = %) c o ) 0 —— (] e c = c c © o 8] c
D 2| & & & & & | 8 8 2§ & gl & & & & & & 23| §
WY EA B 5 $104 | $100 | $102 | $101 | $96 | $93 [ $111 | $104 | $107 $115 | $106 | $113 | $106 | $98 $116 | $110 | $111 | $105 | $108 | $105
WY EA H 3 $59 | $54 | $59 [ $62 | $51 | $48 | $63| $59 | $63 $69 | $60 [ $72| $60 | $52 $70 | $64 [ $70[ $65| $63 | $65
WY EA W _1 $40 | $35| $35( $29 | $34 | $32 | $45| $40| %42 $48 | $42| $37 | $41 [ $36 $49 | $45( $36 | $31 | $43 | $31
WY EA W 2 $54 | $49 | $48 (| $42 | $47| $45| $60| $54 | $56 $62 ([ $56| $50| $56 | $49 $64 | $59 [ $49 | $44 | $57 | 944
WY EA W 3 $73 | $68| $67 | $60| $66| $64 | $80| $74| $76 $83 | $76| $69| $76 [ $69 $85| $80( %67 $61 | $77| %61
WY EC B 5 | $105| $99 [ $101 | $100 [ $95| $93 | $112 [ $105 [ $108 $114 | $106 [ $113 | $107 | $99 $116 | $111 | $110 | $105 | $109 [ $105
WY EC W 2 $57 | $51 [ $50 | $44 | $49| $48| $63 [ $57 [ $59 $65( $59| $52| $59 | $53 $66 | $63 | $50 | $45( $61| $45
WY EC W 3 $73 | $66| %66 | $58 | $64 | $64 | $79 | $73 | $76 $81 [ $76| $67| $75| $69 $83 | $80| $65| $60( $77| $60
WY NO W 2 $62 | $54 | $54 | $47 | $53 | $54 | $69 | $63 | 865 $68 [ $65| $55| $63 | $58 $70 | $69 | $53 | $48 | $66 | 948
WY NO W 3 $73 | $64 | $63 | $56 | $62| $64 | $79 | $73 | $76 $79( $75| $64| $74| %68 $81| $80| %62 | $57 [ $77 | %57
WY _SO B 5 | $103 | $101 | $104 [ $102 | $97 | $91 | $109 [ $102 [ $105 $116 | $104 | $115 | $104 | $96 $117 | $108 | $113 | $107 | $107 | $107
WY SO W 2 $55| $53 [ $52 | $46 | $51 | $47 | $61[ $55 | $58 $66 | $57 | $54 | $57 | $51 $68 | $61 | $53 | $48 | $59 [ $48
WY SO W 3 $77 | $74 | $73 | 66| $72| $68| $83 | $77 | $80 $89 | $79( $75| $79| 9§72 $91 | $84 | $73| $67 | $81 [ $67
WY SO W 4 $95| $93 [ $92 | $83 | $90 | $86 | $103 [ $96 [ $99 $109 | $98 | $92 [ $98 | $91 $111 | $103 | $90 | $84 | $100 [ $84
WY WE B 5 [ $109 | $98 | $98 | $99 | $94 [ $97 [ $115| $106 | $109 $110 | $110 [ $110 | $104 | $100 $112 | $112 | $109 | $104 | $113 | $104
WY WE H 1 ($3)] ($10)] ($9)] ($4)| ($13)] ($12)] %0 ($5)] (82 ($2)] ($3) $3 | ($7)] ($10) $2)] ($2) $2( 1D (0] ($1)
WY WE H 3 $66 | $56 [ $59 | $65 | $53 | $55| $71 [ %64 [ $69 $69 | $68| $73| $62 | $58 $69 | $70| $72| $68| $71 | $68
WY WE W 1 $43 ] $34 | $32 [ $28| $33| $35| $49| $41| $43 $45( $45| $34| $40| $37 $46 [ $47 | $34 [ $30[ $46| $30
WY WE W 2| $60| $50 | $48| $43 [ $49| $51 | $66 | $58 | $61 $62 [ $62| $50| $57 | $54 $63 [ $65( $49( $44 [ $64 | %44
WY WE W 3| $73| $63| $60| $55| $61 [ $64 | $80 | $72| $74 $76 | $76| $62| $71| $67 $77 $79| %62 $56 [ $77 | $56
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BLACK & VEATCH

Allocating Resources - Relative Ranking

e For each project, by ranking each load zone from lowest to highest cost, the

user can begin to see the relative attractiveness of resources to each zone

In this example, each resource is allocated to the top 3 load zones where

resource is most valuable
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Biomass
Hydro

Wind

Biomass

Hydro

ydro

ID

WY EA H 3

WY EA B 5

WY EA W 1

WY EA W 3 |Wind

WY EA W 2 |Wind

WY EC B 5

WY EC W 3 [Wind

WY _EC W_2 [Wind

WY NO W 2 [Wind

WY NO W 3 [Wind

WY SO_B _5 Biomass

WY SO W 2 [Wind

WY SO W 3 |Wind

WY SO W 4 |Wind

WY WE B 5 |Biomass

WY WE H 1

WY WE H 3 [H

WY WE W 2 |[Wind

WY _WE_W_1 [Wind

WY WE W 3 |Wind
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PEER Analysis Tool

Methodology
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Methodology

e Overview

e Resource Financing Assumptions
e Adjusted Delivered Cost

e Transmission

e Transmission Losses

e Integration Costs

e Energy Value

e Capacity Value

B&V - 16 June 2009
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Methodology Overview

e Model based on Year 2015 information
e Loads
o Costs
e Resource technologies

e All cost inputs and outputs in $ 2009

B&V - 17 June 2009
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Resource Financing Assumptions

Heat Rate ITC PTC PTC MACRS Econ Debt Cost Tax Disc
BTU/kWh % MWh Term Life Equity Rate Rate
yrs 5 yr 7yr 15 yr 20 yr Debt Rate Term

yrs % % yrs % % %
| Biomass 15000 30 0 0 0% 60% 0% 40% 20 60 8.0 15 15.0 40.0 11.0
= Geothermal 0 30 0 0 100% 0% 0% 0% 20 60 8.0 15 15.0 40.0 11.0
Hydro 0 30 0 0 0% 0% 0% 100% 20 60 8.0 15 15.0 40.0 11.0

P
Solar 0 30 0 0 100% 0% 0% 0% 30 60 8.0 25 15.0 40.0 11.0
Wind 0 30 0 0 100% 0% 0% 0% 20 60 8.0 15 15.0 40.0 11.0
| Biomass 15000 30 0 0 0% 60% 0% 40 25 50 6.5 20 12.0 40.0 9.3
Geothermal 0 30 0 0 100% 0% 0% 0% 25 50 6.5 20 12.0 40.0 9.3
Hydro 0 30 0 0 0% 0% 0% 100% 25 50 6.5 20 12.0 40.0 9.3
u Solar 0 30 0 0 100% 0% 0% 0% 30 50 6.5 25 12.0 40.0 9.3
Wind 0 30 0 0 100% 0% 0% 0% 20 50 6.5 20 12.0 40.0 9.3
M Biomass 15000 0 21 10 0% 0% 0% 0% 25 100 5.0 20 0.0 0.0 5.0
u Geothermal 0 0 21 10 0% 0% 0% 0% 25 100 5.0 20 0.0 0.0 5.0
Hydro 0 0 21 10 0% 0% 0% 0% 25 100 5.0 20 0.0 0.0 5.0
n Solar 0 0 21 10 0% 0% 0% 0% 30 100 5.0 25 0.0 0.0 5.0
i Wind 0 0 21 10 0% 0% 0% 0% 25 100 5.0 20 0.0 0.0 5.0

Note: For Muni the PTC inputs represent REPI.

B&V - 18 June 2009
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Adjusted Delivered Cost

Busbar Cost
» Busbar cost — “raw” cost =
Of generation Transmission Cost
» Delivered cost — cost to Delivered Cost
deliver energy to load ‘
zones

o Adjusted Delivered cost
— the value of a resource
to a load zone, taking
Into consideration the
energy and capacity
benefit delivered by the
resource Adjusted Delivered Cost

June 2009
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=2

BUILDING A WORLD OF DIFFERENCE® BLACK & VEATCH

Transmission

e All transmission costs based on point-to-point routing over
existing rights of way

Il NOTE: The transmission cost in the Peer Analysis
Tool is fixed, and cannot be redefined by users
within the tool as may be done in the GTM model

e Pro-rata costs for transmission of each resource to load
zone is calculated using the user defined utilization (GTM
model calculates utilization based on generation profiles of
the resources on the transmission line)

B&V - 20 June 2009
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Point-to-Point Transmission
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e Each resource has a
separate transmission
route to the load zone
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Transmission Losses

e Losses are based on distance from busbar to load zone and line voltage

e Losses applied to the delivered cost of the resource

Delivered Cost at Busbar ($/MWh) + Transmission Cost ($/MWh)
Cost after | =

Losses (1 - % Transmission Loss)

B&V - 22 June 2009
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Integration Cost

e |Integration cost of a project is the indirect operation cost to the grid to
accommodate the generation from a project

e Integration costs are determined by resource type
o Wind - $5/MWh
o Solar thermal - $2.50/MWh
o Solar thermal with Storage - $0.00/MWh
» Photovoltaic - $2.50/MWh
e Biomass - $0.00/MWh
o Geothermal - $0.00/MWh

B&V - 23 June 2009
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Energy Value

e Energy value of a resource represents the value of its hourly output to
the load zone — i.e. the load zone’s energy price forecast value

e Energy values based on 2015 market forecast ($2009) developed using
ProMod production cost model

e Average hourly energy prices by month are included in the price
forecast for each load zone

Enelrgy Z (Energy Value in Time Period) x (Energy Output in Time Period)
Value =
($/MWh) Total Energy Output

B&V - 24 June 2009
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Energy Value (cont’d)
e 2015 Energy Price Forecast

o Developed by B&V using ProMod production cost
software

o Fuel cost approximately $10/MMBtu

e Zonal Transmission Model — Each market zone is
connected to series of others with transmission links or
iInterfaces that have been assigned bi-directional
energy and capacity limits, wheeling charges (when
applicable) and losses

B&V - 25 June 2009
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