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ENERGY PLANNING & TRADING

Portfolio Overview

Operations and Planning
» Snowpack, Streamflow and Pricing update

» Net Wholesale Revenue Forecast update
Market Update
Energy Efficiency Update



KEY MESSAGE POINTS

The District’s 2018 Net Wholesale Revenue and other
energy-related revenues are forecasted to be $126.4
million, which is $10.1 million above budget.

Specified source energy sales are expected to contribute
$5.0 million to Net Wholesale Revenue, which is $1.2
million higher than budget.

Energy Efficiency programs are working towards
meeting both the compliance and stretch goals.

Installation of LED streetlights have begun.



Energy Resource Team Is monitoring major changes in
the western power market

 Reliability Coordination (RC) services

« Peak RC will stop providing services in 2019

e California ISO (CAISO) will provide RC services for most

 Short term markets (within hour = real-time = day
ahead)

« Many utilities have joined CAISO Energy Imbalance Market (EIM) for
within hour products

 Discussions about expanding the EIM to the day ahead market

e State carbon policies

« Washington state voters reject 1-1631 initiative

 Value of products and services changing

e Lower cost batteries



Generation Use (aMWw) Remaining Surplus

Block Market Based Contracts
Market Based Slice

Long-term Cost Plus Contracts
Canadian Entitlement

Local Load
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Current Market Position - Market Based Slice Products
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B Long Term Slice - Avista 5.0% 5.0% 5.0% 5.0% 5.0%

B Slice Product 30 - Avangrid 50% 5.0% 5.0% 5.0% 5.0%

W Slice Product 29 - Morgan 5.0% 5.0% 5.0% 5.0%
W Slice Product 26 - Morgan 5.0% 5.0% 5.0%

N 5lice Product 22 - Avista 5.0% 5.0%

Slice Product 18 - Exelon 5.0%

Slice Product 15 - Morgan




Rocky Reach Flow  Budget Rocky Reach Flow
2018 ky - ky % of Budget

(kefs) (kcfs)
| dan 122 106%

Feb 150 137%
| Mar 112 110%
144 126%

May 187%
| ap | 167 |  106%
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* Budpeted Rocky Reach flow is the median year from the 1929-2011 data set



Seasonal Volumes, MAF

WATER SUPPLY FORECAST

Water Supply Forecasts

= 30yr Normal
COLUMBIA - GRAND COULEE DAM e
Period JANto JUL -- Water Year 2019
75 T
70 | -

65 | < 65
= = I - ., |
| ST | S| ) ) O O O O R 6 6 O = 60
i M . H H 1 -

55 5 T -1 55
i COLUMBIA - GRAND COULEE DAM (GCDWA1) 1
i Forecasts for Water Year 2019 T
30 Official Forecast 190
- ~ 10 days QPF: Ensemble: 2018-11-05 Issued: 2018-11-05 -

: Forecasts Are in KAF 30 Year
45 Forecast % Average 4 45
| Period 90 % 50 % Average 10 % (1981-2010) i
S APR-SEP 48599 || 60036 100 74700 60110 .

i APR-JUL 40680 || 51024 100 63429 51015 30yr Normal -- 59.6 MAF |
40 APR-AUG 45755 || 56733 100 70569 56763 40

OCT JAN-SEP 55918 || 68622 100 85144 68694
Most Recent Forecast for ESP10:; Issu JAN-JUL 47085 e = 72233 99599 Plot Created 110672018 10:22 PST
OCT-SEP || 62875 || 76754 || 100 || 93265 || 76824




U. S. Seasonal Outlooks

November-January 2018

The seasonal outlooks combine the effects of long-term trends, soil moisture,
and, when appropriate, ENSO.
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Precipitation Anomaly Outlook Apercu de I'anomalie de précipitations Temperature Anomaly Outlook Aperc¢u de I'anomalie de températures
Period: October-November-December 2018  Période: octobre-novembre-décembre 2018 Period: Octoher-November-December 2018  Période: octobre-novembre-décembre 2018
Produced on 30 September 2018 Produit le 30 septembre 2018 Produced on 30 September 2018 Produit le 30 septembre 2018

Based on 3 equiprobable categories Basé sur 3 catégories équiprobables Based on 3 equiprobable categories Basé sur 3 catégories équiprobahles
from 1981-2010 climatology de la climatologie 1981-2010 from 1981-2010 climatology de la climatologie 1981-2010




Nov 2018 Henry Hub natural gas
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Red = Historical prices
Blue = Forward price curve




MIDC FLAT FORWARD PRICE CURVE

(ICE DA Iindex prices for previous months)

MIDC Flat Forward Price Curve
(ICE DA index prices for previous months)

Y-, Y, % Jﬂﬁ: 4'?% %

% I, s, 4B, Az &
A L 3 ] .
(7 <0 <0 <7 <7 <7 < <3 < <%

——11/6/2018  =——7/5/2018 === 2018 Budget (11/7/2017)




2018 NWR and Other Energy-Related Revenue

Budget Forecast** Variance

Net Wholesale Revenue* S 108,000,661 S 105,251,232 | S (2,749,429)

Specified Source S 3,736,377 S 4,944,983 | § 1,208,606

Other S 560,214 S 584,052 | & 23,838
Alcoa PSC Revenue*** S - S 9,995,754 | S 9,995,754
Frequency Response S 638,314 S 638,314 | S -
Renewables S 675,764 S 651,630 | S (24,134)
Real-Time Revenue S 7,000,000 S 8511,449 | S 1,511,449
NWR and Other Energy-Related Revenue $§ 116,314,739 S 125,048,379 | S 8,733,640

*Net Wholesale Revenue (NWR) includes all premiums from specified source and other premium products as well as slice sales and

standard forward / pre-schedule energy trading activity.

Other premium products include hubbing, system delivery, scheduling services, Lake Chelan reserves and super peak products

**¥2018 forecast based on Jan-Oct unaudited actuals and Nov-Dec estimates. (11/8/18 forecast)
***#¥Alcoa PSC retained surplus revenue is "actuals to date” and does not include any forecasted revenue.
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Q1 2018 update

Q4 2017 update \\
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LAKE CHELAN LAKE LEVEL WEBPAGE
(11/6/18)
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MARKET INFO

Pipeline rupture in Canada
roils PNW natural gas prices

* Natural gas line rupture on Oct. 9th
caused gas flows to Sumas to fall to
Zero

e The cutin flows had a bullish effect on
natural gas and power prices in the
Pacific Northwest

o After averaging in the low $30s/MWh
month to date, MIDC on-peak day-
ahead prices jumped $72 to trade in
the low $100s/MWh

e Repairs to the pipeline are expected to
be done by mid November. Once
complete, both pipes will be
pressurized to 80% capacity

Southern California faces record

natural gas prices

Unusually hot temps, supply constraints,
unplanned maintenance, reduced hydro
generation and restricted activity at the
Aliso Canyon storage facility cause SoCal
Citygate natural gas prices to soar to
$39.31/MMBtu in July

SoCal Citygate prices remained at
elevated levels from mid July through mid
Aug, bullishly impacting MIDC energy
prices

MIDC on-peak day-ahead prices averaged
over $100/MWh from Jul 23 to Aug 14



Natural gas pipeline explosion in B.C
causes Sumas natural gas prices to

INcrease
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S/MWh

Pipeline explosion causes MIDC forward
price curve to increase

MIDC forward price curve
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Q3 ENERGY EFFICIENCY
RESULTS

Two-Year Compliance Target is 2.42 aMW
Annual 2018 Stretch Target is 1.7 aMW

Estimated

2018 Energy  Incentive and  Levelized Cost? Value over

Savings (aMW)! Labor Cost (S/MWh) Life2
1.2|$ 2,100,000 | $ 21.15| $ 3,320,000

1 Pending metering and verification and based on expected NEEA savings

2 Based on weighted avg. life of measure and discounted at 7%



Streetlight Retrofit Update

Retrofits began first of October

Good progress is being made

Adding additional scope (grounding work) and contractors support of hurricane efforts pushed
back original 2018 completion date

The updated completion date is February, 2019

1D Task Task Mame Duration Start Finish Predecesn 24, 1 Aug 12, ' sep 20, '] Nov 18, '| Jan &, '19d Feb 24, ] Apr
D  mode s simlrlwlr[els|s|imlvtwlT|F
1 L NTP 227.5days Mon 7/30/18 wed 4/3/19
2 |[EE | wm Initial Mobilization 1 day Mon 10/1/18 Mon 10/1/18
3 -, Leavenworth 9 days Tue 10/2/18 Fri 10/12/18 2 A
a > Leavenworth, Rural Areas - 5 days Mon 10/15/18 Fri 10/19/18 3 [
Dryden & Peshastin l
5 L WSDOT Phase 1 - Stevens Pass 5 days Mon 10/22/18 Fri 10/26/18 4 -
Working East
6 - Chelan 12 days Mon 10/29/18 Tue 11/13/18 5 b -
7 y. Chelan, Rural Area - Azwell, 5 days Wed 11/14,/18 Tue 11/27/18 & It
Manson, Hollywood Beach }
B8 » Remainder of WSDOT 3 days Wed 11/28/18 Fri 11/30/18 7
9 L Entiat 5 days Mon 12/3/18 Fri 12/7/18 8 [ &
10 - Cashmere 15 days Mon 12/10/18 Tue 1/8/19 9 k- l
11 - Wenatchee 30 days Wed 1/9/19 Tue 2/19/19 10
12 - Substantial Completion 0 days Tue 2/19/19 Tue 2/19/19 11 Tzflg
13 L Final Demobilization 2 days Wed 2/20/19 Thu 2/21/19 12
Task Inactive Summary [ 0 External Tasks
Split R e Manual Task | | External Milestone <>
i ) Milestone & Duration-only Deadline . 2
Project: Chelan County St. Ligh
Date: Thu 10/18/18 Surmmary i 1 Manual Summary Rollup Progress
Project Summary ] 1 Manual Summary ] ] Manual Progress
Inactive Task Start-only C
Inactive Milestone Fimish-only |
Page 1




SUMMARY

The District’'s 2018 Net Wholesale Revenue and other
energy-related revenues are forecasted to be $126.4 million
which is $10.1 million above budget.

Specified source energy sales are expected to contribute
$5.0 million to Net Wholesale Revenue which is $1.2
million higher than budget.

Energy Efficiency programs are working towards meeting
both the compliance and stretch goals.

Installation of LED streetlights have begun.



CHELAN COUNTY



	CHELAN PUD ENERGY RESOURCES
	ENERGY PLANNING & TRADING
2018 Q3
	KEY MESSAGE POINTS
	Energy Resource Team is monitoring major changes in the western power market
	DISTRICT’S LOAD/RESOURCE	BALANCE
(average MW)
	Slide Number 6
	COLUMBIA RIVER FLOW
UPDATE FOR 2018
	WATER SUPPLY FORECAST
	Slide Number 9
	CANADIAN OCT – DEC FORECASTS
Temperature and Precipitation Deterministic Forecasts
	Slide Number 11
	Nov 2018 Henry Hub natural gas contract
	MID-C FLAT ANNUAL
WHOLESALE ELECTRICITY PRICES
	MIDC FLAT FORWARD PRICE CURVE
(ICE DA index prices for previous months)
	Slide Number 15
	NET WHOLESALE REVENUE FORECAST
	LAKE	CHELAN LAKE	LEVEL WEBPAGE
(11/6/18)
	MARKET	INFO 
	Slide Number 19
	Slide Number 20
	Q3 ENERGY EFFICIENCY  RESULTS
	Streetlight Retrofit Update
	SUMMARY
	QUESTIONS?

