2016-2017 1SO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo
™ ! ;
Thermal Overloads { £ C0||Forn|o |SO
Loading (%) Potential Mitigation Solutions
ID Overloaded Facility Worst Contingency Category Categor y 2018 2018 2021 2021 2026
Description | Summer [Summer Off-| Summer | Summer | Summer N/A N/A N/A
Peak Peak Peak Light Load Peak
NOL-T-1 |Inyo 115kV Phase Shifter Control-Inyokern 115kV line P1 N-1 <100 100.00 <100 109.00 <100 Congestion management
NOL-T-1  |Lugo 500/230kV Transformer No. 1 [Lugo 500/230kV Transformer No. 2 P1 T-1 <100 111.00 <100 116.00 <100
NOL-T-2 |Lugo 500/230kV Transformer No.2  |Lugo 500/230kV Transformer No. 1 P1 T-1 <100 111.00 <100 | 11600 | <100 Utiize High Desert Power Plant
(HDPP) RAS to curtail generation
NOL-T-3  |Lugo-Victor No. 1, 2, 3, or 4 230KV line ﬁ\:eysm of Lugo-VictorNo. 1,2, 3, 0r4 230KV | pei7 | Nq-n-2 | <100 111.00 <100 | 11900 | <100
NOL-T-4  |Kramer 230/115kV Transformers No.1 1, - o Victor No. 1 and 2 230KV lines P7 N-2 101.00 | Divergent | 10200 | 109.00 | 100.00 Utlize existing Mohave Desert RAS
or2 to curtail generation
NOL-T-5 |Kramer-Roadway 115kV line Kramer-Victor No. 1 and 2 230kV lines P7 N-2 131.00 163.00 132.00 159.00 129.00
NOL-T-6 |Kramer-Victor 115kV line Kramer-Victor No. 1 and 2 230kV lines P7 N-2 129.00 162.00 130.00 158.00 127.00 Utii isfing Mohave RAS t il
NOL-T-7 |Roadway-Victor 115KV line Kramer-Victor No. 1 and 2 230kV lines P7 N-2 10500 | 13600 | 10500 | 13500 | 103.00 ge'n'Zfa‘;’;‘:’ g onave kA fo cinal
NOL-T-8 |Inyo 115kV Phase Shifter Kramer-Victor No. 1 and 2 230kV lines P7 N-2 <100 151.00 <100 168.00 <100
NOL-T-9 |Control-Inyo 115kV line Kramer-Victor No. 1 and 2 230kV lines P7 N-2 <100 113.00 <100 130.00 <100
NOL-T-10 [Case divergence Lugo No. 1 and No. 2 500/230kV transformer P6 T-1-1 Divergent | Divergent | Divergent | Divergent | Divergent . -
banks Utilize existing HDPP and Mohave
Desert RAS
NOL-T-11 |Inyo 115KV Phase Shifter t:gESNO' -and No. 2 500/230KV transformer P6 T-1-1 <100 117.00 <100 | 131.00 | <100
Utilize SCE's Operating Procedure
. Kramer-Cool Water 115kV and Kramer-Tortilla . . . 127, separating Kramer 115kV
NOL-T-12 |Case divergence 115KV lines P6 N-1-1 Divergent | Convergent | Divergent |Convergent| Divergent system from the Cool Water 115KV
system.
. Inyokern-Kramer No. 1 115kV and Inyokern- . . . . .
NOL-T-13 [Case divergence Tap 701 115KV lines P6 N-1-1 Divergent | Divergent | Divergent | Divergent | Divergent New operating procedure to curtal
generation as part of system
. Inyokern-Kramer No. 1 115kV and Kramer- . . . . . adjustment between contingencies
NOL-T-14 [Case divergence Inyokem-Randsburg No. 3 115KV lines P6 N-1-1 Divergent | Divergent | Divergent | Divergent | Divergent
NOL-T-15 Qase dlvergenpg under off-peak or ControI-Coso-Iny.okerm 15kV and Control- PG N-1-1 <100 Divergent <100 Divergent <100 Utilize gX|st!ng Blshop RAS to curtail
light load conditions Inyokern 115KV lines generation in the Bishop area
Kramer 115kV North or South Bus Section Bus
. Fault Delayed Fault Clearing - this removes 9 Delayed bus | . . . . :
NOL-T-16 |Case divergence line segments and two Kramer 230/115KV P5.5 fault clearing Divergent | Divergent | Divergent | Divergent | Divergent
banks This is to be investigated further with
SCE Planning and System Protection
to validate the delayed clearing time,
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&> California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
ID Overloaded Facility Worst Contingency Category Categor y 2018 2018 2021 2021 2026
Description | Summer [Summer Off-| Summer | Summer | Summer N/A N/A N/A
Peak Peak Peak Light Load Peak
as well as potential impacted line and
transformer trippings. Investigate
Lugo 230kV East or West Bus Delayed Fault Delaved bus instzllation of back-up relays.
X-T-17  |Case divergence Clearing - this removes five lines and two P5.5 y . Divergent | Divergent | Divergent | Divergent | Divergent
fault clearing
500/230kV transformers
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo

Voltage Deviations {.7 COlIFOFﬂICI |SO
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2018 2018 2021 2021 2026 Potential Mitigation Solutions
Description | Summer |Summer Off-| Summer | Summer | Summer | Select.. Select.. Select..
Peak Peak Peak Light Load Peak
Delayed
Various buses between Controland |- C Y C- 1-Phase Faultat Control 115 kv clearing fault
NOL-VD-1 |.. Bus, Bus Differential Relay Failure : Control 115|  P5.5 g 1 <10% 10.2-13.9 11.4-19.1| Divergent
Silver Peak 55kV Multiple
kV North East Bus .
contingency
Various buses between Control and 35-CYCLE 1-Phase Fault at Control 115 kV Multiole Cool Water o . ' '
NOL-VD-2 | pook 5ok Bus, Bus Differential Relay Failure : Control 115|  P5.5 i P 115kV: | 5.6-13.9 11.4-19.1 | Divergent This is to be investigated further with SCE
liver rea KV North West Bus contingency | 44 g Planning and System Protection to validate the
delayed clearing time, as well as potential
35 CYCLE 1-Phase Fault at Control 115 kv impacted line and transformer trippings.
i - -Fhase rault at Lontro i Investigate installation of backup relays.
NOL-VD-3 \S/ﬁ‘;';’f;s;lfgz:\ftwee” Controland 15\« Bus Differential Relay Failure : Control 115 P55 Com:":& 11.4-19.1 | Divergent S preay
kV Southeast or Southwest Bus gency
SLG fault with delayed 30-cycle delayed Multiole
NOL-VD-4 |Case divergent clearing at Kramer 115kV North (or South) bus P5.5 . P Divergent | Divergent | Divergent | Divergent | Divergent
. ) . ) contingency
with bus differential relay failure
. Kramer-Randsburg-Inyokern 115kV, followed by . . New operating procedure to curtail generation as
NOL-VD-5 |Case divergent Kramer-Inyokern 115kV line, without RAS P6.11 N-1-1 Divergent Divergent part of system adjustment between contingencies
. Lugo 500/230kV transformer No. 1, followed by . . . . . Safety Net using High Desert Power Plant (HDPP)
NOL-VD-6 | Case divergent N-1 of transformer No. 2 (or vice versa) P6.22 T-1-1 Divergent | Divergent | Divergent | Divergent | Divergent RAS and Mohave Desert RAS to curtail generation
Seven Utilize SCE's Operating Procedure 127, separating
NOL-VD-7 |Case divergent Cool Water - Kramer 11§kV, followed by P6.1.1 N-1-1 Divergent Divergent | buses > | Divergent Kramer 115kV system from the Cool Water 115kV
Kramer - Tortilla 115kV line . !
10.0 system between contingencies
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo

High/Low Voltage

& California ISO

Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

Potential Mitigation Solutions

Select..

Select..

Select..

Select.. Select..

Select..

Select..

Select..

California ISO/MID/RT

August 15, 2016

Page 4 of 7



2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo

Transient Stabilit % ¥ . .
y & California ISO
Cat Transient Stability Performance
) ategory - e .
ID Contingenc Categor o Potential Mitigation Solutions
gency 9| Description | 2018 Summer Peak | 2018 Summer Off-Peak | 2021 Summer Peak | 202! S‘i’::(‘fr Hght | 2026 Summer Peak Select.. Select.. g
. Undamping voltage . Undamping voltage .
Control-Casa Diablo 115 kV (Fault 20% from Stuck U‘nda?mpmg voltage oscillations at and north pn@ampmg voltage oscillations at and north IUnc?amplng voltage
X-TS-1 Control) P4.2 Breaker oscillations at and north of Randsbura 115KV oscillations at and north of of Randsbura 115KV oscillations at and north of
of Randsburg 115KV bus. e 9 Randsburg 115KV bus. e 9 Randsburg 115KV bus.
80% for o s nr | 60% o s nar| NOVOIEE 8000 | g CEETERTD | Novotge ecoveny to
Kramer-Cool Water 115 kV (Fault 20% from Stuck . . 80% for two buses near . 80% for two buses near
X-TS-2 P4.2 persistent fault persistent fault . persistent fault .
Kramer) Breaker . .. | persistent fault (Coolwater . | persistent fault (Coolwater
(Coolwater and Tortilla | (Coolwater and Tortilla and Tortla 115kV) (Coolwater and Tortilla and Tortila 115kV)
115kV) 115kV) 115kV)
. Undamping voltage Undamping voltage Undamping voltage Undamping voltage Undamping voltage
- - 0 . . .
X-TS-3 fCOOI ¥V E::'Tlr SEGS-Tortila 115KV (Fault 20% |, BStuik oscillations north of Lugo| ~ oscillations north of | oscillations north of Lugo |oscillations north of Lugo| oscillations north of Lugo Work with SCE Planning and Protection
rom fort a) reaxer area Lugo area area area area Engineering to consider local breaker
failure backup (LBFB) protection scheme.
. 0 Undamping voltage Undamping voltage Undamping voltage Undamping voltage Undamping voltage P )P
Cool Water-SEGS-Tortilla 115 kV (Fault 20% Stuck o o o o L
X-TS-4 P4.2 oscillations north of Lugo| oscillations north of | oscillations north of Lugo |oscillations north of Lugo| oscillations north of Lugo
from Cool Water) Breaker
area Lugo area area area area
No Voltage Recovery to [ No Voltage Recovery to No Voltage Recovery to | No Voltage Recovery to
. . No Voltage Recovery to - .
Kramer-Inyokern-Randsburg No. 1 115 kV Stuck | acceptable limit for some| acceptable limit for o acceptable limit for some| acceptable limit for some
X-TS-5 0 P4.2 ! . acceptable limit for some . X
(Fault 20% from Kramer) Breaker buses (i.e., Downs some buses in the . buses in the Inyokern buses in the Inyokern
. buses in the Inyokern area
115kV 37% voltage dip) Inyokern area area area
Kramer-Tortilla 115 KV (Fault 20% from Stuck No Voltage .Rgcovery to | No Voltage Repoyery to[ No Voltage .Rt.ecovery to [ No Voltage .Rt.ecovery to | No Voltage .Rgcovery to
X-TS-6 P4.2 acceptable limit for some| acceptable limit for | acceptable limit for some |acceptable limit for some| acceptable limit for some
Kramer) Breaker
buses locally some buses locally buses locally buses locally buses locally
Delayed
X-TS7  |Lugo 230 kV E Bus P5 5 Fault Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo . . .
Clearing area area area area area Work with SCE Planning and Protection
Delaved Engineering to consider back-up relay
elaye protection.
X-TS-8  |Lugo 230 KV W Bus P5 5 Fault Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo | Unstable north of Lugo
) area area area area area
Clearing
Kramer-Inyokern-Randsburg No. 1 & 3 115 Normal Angular oscn'lat|ons Angulgr osmllatpns Angular oscnllanons Angular osml!ahons Angular oscnllanons New opgratmg procedure to curFa|I
X-TS-9 P6.1.1 ) (negative damping) north|  (negative damping) | (negative damping) north |(negative damping) north| (negative damping) north generation as part of system adjustment
kV_noRAS Clearing ; .
of Kramer area north of Kramer area of Kramer area of Kramer area of Kramer area between contingencies
X-TS-0 |Lugo-500/230 kV Transformer Banks no RAS |P6.2.2 Normal Undamping Igca! area | Undamping Igca! area Undamping Igca! area Undamping Igca! area Undamping Igca! area Utilize RAS to curtail local generation (see
Clearing voltage oscillations voltage oscillations voltage oscillations voltage oscillations voltage oscillations results below)
X-TS-11 I;fso -500/230 kY Transformer Banks with P6.2.2 gz;r:;:g Positive damping, stable | Positive damping, stable| Positive damping, stable | Positive damping, stable | Positive damping, stable
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2016-2017 I1SO Reliability Assessment - Preliminary Study Results
Study Area: SCE North of Lugo

Single Contingency Load Drop

& California 10

Category

Amount of Load Drop (MW)

ID Worst Contingency Category

Description Select..

Select..

Select.. Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SLD-1

No single contingency resulted in total load drop of more than 250 MW.
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo

Single Source Substation with more than 100 MW Load

& California 1SO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select.. Select..

Select..

Select..

Select..

Potential Mitigation Solutions

X-SS-1

No single source substation with more than 100 MW Load
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