EnergylmbalanceMarket

PUGET
SOUND
ENERGY

Theresa Burch
Puget Sound Energy EIM Program Manager
April 27, 2016



Power Portfolio Overview
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Managing PSE’s changing resource mix
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EIM Basics

Today:
Each BA mustbalanceloads and
resources w/in its borders.

O O
@ O

Limited pool of balancing resources
Inflexibility

High levels of reserves

Economic inefficiencies

Increased costs to integrate wind/solar

PUGET
SOUND
ENERGY

In an EIM:
The marketdispatches resources
across BAs to balance energy

Diversity of balancing resources
Increased flexibility

Decreased flexible reserves
More economically efficient
Decreased integration costs
Voluntary participation



EIM Benefits for PSE

Benefits Attributed to PSE

Benefit Category (SMM/Yr) Notes
Low Range is 300 MW transfer variability limit (TVL) and 400 MW
Intra-Hour Dispatch Savings $16.7 -18.5 north to south COI capacity. High range is 900 MW TVL and 700

MW N-S COI capacity.

Based on WECC-wide 74.5 aMW expected reduction and PSE

Reduced Load Following Reserve $1.60 reduction of 26.3 aMW at $6.98/MWh.
Requirement

$0.8 MM represents the average costs for BPA DSO 216 and PSE
Renewable Curtailment Savings $0.0-0.8 reliability curtailments on wind facilities.

Max = 800MW wind at BPA rate less additional reserve costs

Avoided BPA VERBS Charge $0.0-9.1 Min = Assume wind stays in BPA BA
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Scheduling Timelines

After advisory feedback period, final submission of
hourly base schedules and resource plans is interactive

T 75: Base schedules and energy bids due (Resources)

T-55: Updated base schedules are submitted if necessary (Resources)
Resource T-40: Updated base schedules are submitted if necessary (Entity SC)
sufficiency: EIM Market
Balanced load T-20: E-tagging deadline Participants
and (Entity SC)
o T 15-minute dispatch intervals
generation’ ' v (4.5 hour look-ahead
Free of ¥ r S
Congestion? X:00 X115 X330 X45 Y-00
. . 5-minute dispatch intervals
Sufﬂc!ent (65-minute look-ahead)
ramg_llng? T-22.5: 15-minute scheduled awards published
capabillity”
P y T-37.5: Start of Market 1 optimization
T45: Results of sufficiency test published Market Operator

T-60: Results of sufficiency test published (Balanced?
Feasible transmission? Sufficient flexible ramping?)

(T = start of the hour)
&> California ISO Page 13
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2015 Market Results X

Portland ~
General
Eleciric* P 4
CAISO | PAC | NVE | Total ®
éﬁci'Fi'Corp B oho
Power
Q1 $1.44M $3.82M $5.26M . |
En:l};y & Pbti‘fiCOr‘p_
Q2 $2.46M $7.72M $10.18M
California
ISO
Q3 $3.48M $8.52M $12M

Q4 $5.28M  $6.17M $.84M $12.29M
aa California ISO

EIM entity

B Planned EIM entry 2016

B Planned EIM entry 2017

Total $12.66M $23.23M $.84M @ e Sy 287
|/




Transmission in the EIM

E/.
PSEI s
Pa
‘_ﬂ PSEUDO-TIE —BPAM-
,g- Delivery of PSE generator the PSE BA over Firm

BPA transmission via a PSEUDO-TIE tag. These
tags and deliveries exist today for PSE's BA
operation.

LOCAL Resource —PSEp

Generation that is "local” to the PSE BA {i.e. it
does nol require BPA transmission to be delivered

Vda
HoMEN Ydd
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to PSE load).
EIM TRANSFER —BPAM-
i PAC PACE )
PACW EIM Transfers represent the net market dispatch
< "“BPA amaong the EIM Entity BAAS. '_Fhese lransfers_ e:_cisl
2 today for PAC, but PAC uses ils own transmission
for these transfers. They are tagged as syslem to

system and use NORMAL tags for 15-Minute

‘ = i dispatches and DYNAMIC tags for S-minute
= = T dispatches on the COl. DYNAMIC tags are
% B % A currently used for other EIM Transfer paths,
NVE
NVE
CAISO NVE
PUGET . .
@gﬁ% *BPA slide from Customer Meeting on 9/30/15
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EIM Project Timeline

0 - Implementation 1 - Project Plan and PSE Joint Integrated 2 Deploy FNM into ISO 3 . Deploy Market ModeM - Start of Market 5. Golive
Agreement Announced Publication of FERC order Sehedule Non Prod Environment into Non Prod Simulation ARLAE
5/15/45 6/1/15 2127115 - 11730716 3|’3%“5 Environment TFJ.IHS |
\ s/2116 \
J II
/ i
& A 4 1
March April M. une July JAugust ) October Hovember  December  January February  March + Today iy June by August September~Jctober Movember IDcumbu
Fri 227715 ' Wed 11/30/16

i
| T T ] 7
| MAP Stage Envitonment ¥

T

Milestone 5: Production

Window / W AT | 4
Tariff Filling at FERC B 872116 Compliance Filing | . Go-live
! a6 Thns | \ 106
Submit RDT for all Initial FERC Tariff | \
participating and non- Conditional Approyal Il:g:;i: I's?sz :55 EMS
s i participating Resources 6/1/16 P! n rd env
Milestone 1: Publication Milestone 22 EIM FNM 728716 .

of FERC Order 12/30115 / PSE Officer & CAISO
- deployed to Map Stage Milestone 4: Market Certification for FERC

1118 Simulation begins gk

1516

Milestone 5: Go Live -
1S0/PSE perform first
binding market trade
date
10/1/16



PSE’s EIM Technology Project

Major impacted areas include:
Trade Floor, Grid Operations, Settlements,
Metering, Generation and I/T

PSE venaor
ETRM - Imports/Exports/Bilaterals —p Inter-SC Trades
Generation : 4 Markat Raciilte
Operations Bids/Offers -_— Startun/Shutdown
Unit Commitments
ISO Bid (e N MPM Results
- DU ... —
Management ¢———— Prices Meter Data
pumn o W— OASIS |
el Bidto Bill | e
Management  — [S;?;g:. I;::;;f:g:;‘:‘ss Solution Unit Substitutions
Systems Unit Outages

Resource Parameters

4~ Settlement Components
Settlements and  [*— settiement Statements

Invoices
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SLIC/OMS
Master File

sFTP
b A - EEEE
Allocated Settlements

Resource Parameters
44— Settlement Components
Settlement Statements
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Bid to Bill Solution

PCI — CAISO EIM Solution IPCI

ENERGY IN FOCUS.

Analyze
Performance
Analytics
{PCI Post Analysis

P&L Analyzer) i
Strategize
Optimization (PCI GenTrader) §
Outage Management (PCI OM)E
Meter Data Management & Allocations
Transmission Billing (PCI EA) Bl
GHG Tracking & EQR Reporting (PCI Deal
Management)

Cloud Based Optionu

Open APl and Transactional Database PCl GenPortal ~




System Integrations

®

* Over 60 interfaces included in the EIM solution
* Hundreds of configurable business rules in the Bid to Bill solution that
need to be defined and set-up

[External Systems
-3

T Dispatch and O
L =1

i
EE
& [T |

i
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Full Network Model

Static Model
From EMS

Load, Generation,
and Reactive
Distribution Factors

Voltage/Tap

Outage Derates Schedules

Dynamic Model
from EMS for
RTM only

Market Analysis Engine
(Topology Process, Power Flow, Security Analysis, Unit
Commitment, Unit Dispatch, Congestion Management, Loss
Management, Locational Marginal Pricing)

: I

FMM/RTM IFM

Constraints/
Exceptions

Contingencies




Metering

PSE
®
I I |
Metering : SCADA : ESO | Settlements/
Other

| BPA |

MV-90 —l—MW(PRI)ﬂ LOCALRTU |
| | ATESO | ¢
I I

| BPA
- % | SCADA | " IccP System Operations
| (RTU) | ) &
MW (+/- MA) . . Y,
_3 [ Pi Historian G EAS %@’}j Other Systems:
| _M"‘l’h > EMS oi | o (Enorey - WIT (via EIDE)
P | | | Accounting "
| | | System)
|
| |
\ 4
. MV-90 PCl
Intertie to Other BA

e Generation/Intertie/Load meter data requirements

* Metered Entity Options: ISOME vs. SCME

o Settlement Quality Meter Data

e Meter data submittal timing

 For PSE 43 generation and 50 interchange meters impacted
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Training & Testing Timeline

6/20/2016-8/31/2016

I
I
[ End-User Training at PSE
I
I

6/7-8/2016 & 6/14-15/2016 9/1/2016

3/15/2016 PSE lead
CAISO Next 6 Months Hands On SME Training at PSE ( ) Readiness 10/1/2016
Meeting (Experience building, refine procedures) Signoff Go Live
1/14/2016  2/18/2016  2/25/2016 4/4-5/2016 & 5/56/2016

RDT Training  CIDI Training Meter Concepts SME Classroom Training at PSE frmmmm s s sy
(webinar) (webinar) (webinar) {7! courses, 2 days, twice) I' 1
! 1
‘I \l ‘ Iq_S.weeks_pal I

3/1/2016 —1/29/2016 5/2/201 /30/2016 July2016 8/1/2016 - 9/30/2016

Functional Integration Testing (Map Stage) Day InThe Life S rios (Map Stage) Market Simulation Non-Financially Binding Ops (Prod)

2/1/2016 TF 3/1/2016 Lo 4{1{2011.5 5/1/2016 6/1/2016 7/1/2016 8/1/2016 9/1/2016 10/1/2016
GenM I
{GEHTFBC‘ET‘. - l_ enivianager _I PICI | I I I I I PCl Lead Training
GenPortal Workshopl DITL Prep DITL Settle
i CAISOSIT pi

1/19/016—4/29/2016 5/2/2016-6/30/2016

PCI's System Integration Testing PCI's User Acceptance Testing

2/1/2016 3/1/2016 4{1{201!5 5/1/2016 6/1/2016 7/1/2016
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EIM Readiness Criteria

J-16 F-16 M-16 A-1l6 M-16 J-16 J-16 A-16 S-16 0-16

CAISO EIM Readiness Implementation Agreement Milestone * * * *

Criteria Gantt Execution of Necessary Agreements |
i |

Completion of mandatory training courses

]
CAISO operating procedures (relevant to EIM operations) i _— -
Praospective EIM Entity operating procedures ! :

Functional Testing | A Certification
System Integration | 1 e Go-
ISO - prospective EIM Entity interfaces | ! L“ffﬁ
The prospective EIM Entity Identification il : ! ;
Voice and/or electronic messaging i 1

Identification of EIM Available Balancing Capacity i | I

The prospective EIM Entity system access complete Today
Day in the life simulation —
Data monitoring
Transmission and generation outage submittal and retrieval
Load forecast capability
ariable Energy Resource (VER) forecast capability
Flexible capacity requirements
Communication tools
Non-Conforming Load, Behind-the-Meter Generation, Pseudo Ties, and Dynamic Schedules

Base schedule balancing capability | )
Flexible ramping sufficiency test capability | : =
Capadaity test capabllity

Structured scenarios simulation

Unstructured scenarios simulation

Market results reports

MS Market quality review

ISO Settlement Statements and Invoices published tothe prospective EIM Entity and EIM.
State Estimator solution

Generation, Interchange and Load comparison

Comparison of SCADA measurement

PO Market quality review =

The prospedive EIM Entity settlement statements and invoices reflect accurate allocations to. .. J —
Deployment plan

3rd party transmission service provider




| essons Learned

) Technology

/71« RFPs and agreements take time
| * Be flexible — assumptions aren’t always correct

o o
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: t ) Process
A“ gf 3 tR « Get end users engaged early and owning it

e Everyone’s different

C

a

\.
7

People

e Don’t underestimate OCM
« Communicate
 Have dedicated project staff where possible




Questions
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