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Peak Reliablility Facts

 Founded: Jan 1, 2014 g
o Preceded by WECC RC est. Jan 1, 2009

« System Load: ~ 150,000 MW
« Offices:

o Vancouver, WA — HQ
o Loveland, CO

* Registered Functions:
o Reliability Coordinator

e RC Area:

o 37 Balancing Authorities
o 55 Transmission Operators
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NERC Reliability
Coordinators

As of June 1, 2015

Alberta Electric System Operator

Electric Reliability Council of Texas

[ Florida Reliability Coordinating Council
- Hydro Quebec TransEnergie

[ 150 New England, Inc.

] Midcontinent ISO

- New Brunswick Power Corporation

[_] New York independent System Operator
[_] Ontario Independent Electricity System Operator
] Peak Reliability

[] PiM Interconnection

] Saskatchewan Power Corporation

- Southern Company Services, Inc.

[ Southwest Power Pool

[ BAs receive RC services from SPP or TVA
B Tennessee Valley Authority

[T BAs receive RC services from TVA or MISO
] VACAR South
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Reliability Coordination

« FERC/NERC Requirements:

o Highest level of authority responsible for the
reliable operation of the Bulk Electric System
(BES)

o Authority to prevent or mitigate generation and
transmission emergencies in day-ahead and real-
time

o Wide Area view of BES (situational awareness)

o Pre- and post-Contingency BES monitoring,
analysis, and direction
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Generation By Fuel Type - Peak West-
wide System Model (WSM)

Generation Fuel Type

Generation Unit Fuel Type

@ Bicmass/Biogas (2261 MW)
@ Coal (40207 MW)

@ Geothermal (3535 MW)

@ Hydro (72149 MW)

@ Natural Gas (106323 MW)
@ Nuclear (7997 MW)

@ Other (1291 MW)

@ Pump Storage (5081 MW)
@ Solar (17295 MW)

@ Wind (23626 MW)

Figure 3: Generation Fuel Type
Total Generation Capacity: 282713 MW
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Renewable Energy Generation Projection

Renewable electricity generation
billion kilowatthours
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U.S. Energy Information Administration
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Some Reliability Considerations

 How do we manage reliability iIssues due to:

o Displaced generation resources
o Over generation
o SOL exceedances

o Frequency response and system inertia decline

« Two western interconnection areas of focus
o Maximize transmission utilization
o Optimize generation dispatch
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Expanding Boundaries of Reliable Operation

(Simplified Overview)

SOL Management

Forecast Data
« Resources
 Behind the Meter
* Load

« Outages

Operations Planning

«  WSM (power flow and
dynamic models)
* RAS

System Optimization &
Seams Coordination
Synchrophasor technology

Real-time
Assessments

« Dynamic Ratings
 SOL/IROL Calculation
* Look ahead analysis
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Managing Reliability in Future meal time
Generation Paradigm Assessments

* |dentify, calculate, and e l
. . )
operate to all imits on the

system

o Calculations require wide
area tools and data

* Benefits:
* |ncreased transfer capacity
= Decreased mitigation required (costs money)

* |[ncrease in system flexibility to support

renewable resources and energy markets
PEAKRELIABILITY
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Dynamic Faclility Ratings

°® Am :)Ient temp FACILITY RATING DISTRIBUTION -1 YR

 Amp limited (based
on actual voltage)

* For monitoring —
sent via ICCP

» Used for alarming

White line: dynamic rating distribution

and ana|ytics Yellow line: average seasonal value
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Dynamic vs. Static Faclility Ratings

e Normal Limits (MVA) e Seasonal limits (MVA)
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Transient Stability — PDCI Trip

—: 1. System
Frequency

‘2. System stable
(actual)

|13, System
unstable (if
Insufficient
gen dropped)

« Knowing real
limits helps
reliability and
efficiency!
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Voltage Stability

» PV Curves Basecase

1 Voltage (pu)
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Enhanced Curtailment Calculator

« ECC “dissects” the flow into individual
contributions

* Assign relief obligations based on cause

Latest Max
SE Time Start End Congestion | Congestion | Limit
Stamp Time Time (%) (%) Type

Contingency | Contingency

05/05/2017 14:54 Path 36 (N&gt;S) FORWARD | 03/23/2017 15:10 | In Progress 7339 733.9 67.5 67.5 MNormal 1087
| Impact MW | Actual MW | TDF (%) |
[ P O e e i
Total Impact 719.9
Total Tags 778.1
Total Off-Path Tags 641.4
Total On-Path Tags 136.7
Total Dyn. Sched. | Pseudo-Tie 29.6
Total GTL 299.8
Total ACE 19.3
Total DC Line (Untagged) -117.7
Total Phase Shifter (Off-Neutral Tap/Angle Flow) -3.2
Unaccounted Flow -286.1
05/05/2017 15:18:40 MST Records 1-223 of 223

Proprietary and confidential. Do not copy or distribute without permission from
OATI. ©2016 Open Access Technology International, Inc.
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Freqguency Response Observations

Malin [Hz] e A— High load, high

&0.05

o Inertia

71672017 5:35 p.m
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B — Light load, low
Inertia

59.85

59.8B
38.75

59.7
59,65 7/4/2017 4:30 a.m.

59.6
0 5 10 15 20 25

* Low gen condition
has less inertia and
less primary
frequency response
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Modal Analysis Progress

Frequency/ Hz - 8/8/2016 12:00:00 AM to 8/9/2016 12:00:00 AM  Mean: 0.3801, STD: 0.0215
0.50 . . .

0.45
L ]
040 i Al MR
L]
0.35

0.30

12:00:00 AM 6:00:00 AM 12:00:00 PM 6:00:00 PM

12:00:00 Al

Damping Ratio / % - 8/8/2016 12:00:00 AM to 8/9/2016 12:00:00 AM  Mean: 10.1481, STD: 2.7364
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« Further analysis showed distinct drop for 3 hours on 8/8/16
 ~0.4Hz frequency consistent with inter-area N-S mode

(Alberta mode)
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Takeaways

* Know the boundary of reliable operations

* Observe and measure system performance
In real-time to stay within that boundary

« “Efficient” operations doesn’t just mean
optimize generation; also means maximize
transmission utilization

* Technology and analytics are here to support
this new paradigm
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Questions?

Brett Wangen — bwangen@peakrc.com
Jaison Tsikirai — jtsikirai@peakrc.com
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