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fiect Relay Operation

4
ct Breaker Ratings

Rellablllty Depends on Accurate Fault
- Current Calculations



Rterconnecied System
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SpENterconnected system requires
COPpENAIoN between everyone for
slecur;' e Shert circuit data.

o —
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s AT and CCPG recently formed regional
S hort Circuit Working Groups

1-.

® Regional groups combining cases to
eliminate equivalents and increase
accuracy
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WSSWAT SCWE Webpage

Address I@ http: v, azpawer arg)swatk)

PV-PW
PW-SEV/BRG
SWAT

CATS STUDY
ABOUT SRP
NEWS UPDATES

Subgroups
Meetings
Maps
Reports
Members
Related links

AZ I OW ER Planning for Arizona's future

Southwest Area Transmission

Purpose and vision statement

Southwest Area Transmission (SWAT) IS comprised of transmission
regulators/govermnmental entities, transmmsmn Lsers, transmission OWners,
transmission operators and - I
environmental entities. The goal of
SWWAT IS to promote regional
planning in the Desert Southwest.
The SWAT regional planning group
Includes four main subcommittees,
which are overseen by the SWAT Owversight Committee.

Southwest Area Transmission

SWAT subgroups
View a draft description of SWAT subgroups.

SWAT Short Circuit Working Group (SWAT- SCWG)
The SWAT-SCWGE meets every third Thursday of each month.

Click Here

ontact Thomas Field at Fieldi@wapa. doyv for more information or visit the
{ SWAT-SCWE Web site.




SESWAT SCWG

AZ I Ow E R Planning for Arizona's future

PV-PW
Southwest Area Transmission
PW-SEV /BRG . . . .
Short Circuit Working Group
SWAT
CATS STUDY Purpose and vision statement
ABOUT SRP The Southwest Area Transmussion (SWAT) Short Crout (5C) Worlang Group 12
cotmprised of transtmission owners, transtmission operators, and other mterested WECC
NEWS UPDATES stalceholders. The goal of the STWAT 5C Worlang Group 15 to promote regional shotrt
circut studies and common methodologies for imndmdually and jointly cownedfoperated
o Ieetings transtrission systems i the Desert Southwest.
o Documents
s Cases Jomntly Owned Transmission system Map
o Maps
: Eskiﬂfcﬂs SWAT SC Working Group Charter
o MMembers

Click the hnk below to download the SWAT 5C Wotlung Group charter.

SWwWAT 5O Worlune Group Chearter
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nnial sShort Circuit @perating Case
- (omm( I'\/Iethodologies
\rmL 2l Standards Review
= Common Impedance Maps
J Boundary Equivalents
~® Joint Planning SC Task Forces
e STEP Reporting




AREESHort: Clrcuit Opawa%'
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inerevedrshort Circuit Data for Relay
JHF”“C:.
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> larlgfe) ed Short Circuit Data for Breaker
_ug Evaluatlons

" ®mproved Short Circuit Data for Safety
= Groundlng and Arc Flash Evaluation

-* |mproved Reliability of System Operation
and Maintenance Personnel Safety

-
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BWESt Irelianility breaker N a station
erm es the breaker reliability design
Jilera of the station.

= 1__D _rent Programs and different people
— lave different methods of breaker duty
— ‘evaluations

"= One methodology chosen for the jointly
owned stations
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r%rk" DUty Studies, TRV Studies,
/lien) a-g Studies, and' Safety Grounding
Ljcl] s Pased on standards

5
ﬂdards can change without a change In
= study methodologies

_* Annual review of standards changes to
determine If study methodology changes
reguired
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TRY Issues

TRV Peak Decreased by 15% in C37.06-2000, C37.04-1999, and
C37.09-1999

m—
gt
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- 1. CB cannot interrupt 3 phase ungrounded fault

a. NESC changed to cause this

b. First-Pole-to-Clear factor decreased

2. 170 kV and above no option



Ie Of Standards Change=
N _Changes

NESC Changes

1990 NESC Section 171

_[Circuit breakers, reclosers and fuses shall be capable of safely
:.—mterruptmg the maximum short circuit current available from the
~ |system at the point of application.

2002 NESC Section 171

Devices that are intended to interrupt fault current shall be capable
of safely interrupting the maximum chort circuit current they are
intented to interrupt, and for the circumstances under which they
are designed to operate.
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First-Pole-to-Clear Factor

Section 5.9.1.2 C37.04-1999

E,=K_x Kf X

[ . = Peak TRV voltage

K = Amplitude factor (1.4 above 100 kV)

i

K ;= First-Pole-to-Clear Factor

I/ = Rated Voltage in rms line-line




Inple of Standards Change=

[EEE Changes

First-Pole-to-Clear Factor

I(f in 1979 C37.04 and C37.09

1.5 for three phase ungrounded faults (note: Ka was 1.44)

e

= K ¢ in 1999 C37.04 and C37.09

= 1.3 for three phase ungrounded faults

cannot interrupt 3 phase grounded faults at rated interrupting
current now because of this decrease in the first-pole to clear factor

here is an option of 1.5 for breakers beteween 100 kV and 145 kV



et Ie Of Standards Changer=
JEF Changes

First-Pole-to-Clear Factor

e
=T =

Note 6 for Tables 1,2, and 3 of C37.06-1997

~ E2=1.76 times rated maximum voltage.

—

Note 6 for Tables 1, 2, and 3 of C37.06-2000

E2=1.49 times rated maximum voltage.
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Bemple ol Standards Change .
OShANNtErpretaton

A vou noted, Sectic:-n 171 of the 2002 Mational Electrical Zafety Code contains the following
recuiretnent: “Dewvices that are intended to interrupt fault current shall be capable of safely
interrupting the maximum short circuit current they are intended to interrupt, and for the
circumstances under which they are designed to operate.” I read this provision as requiring a
citcuit breaker to be able to interrupt safely any fault on the system. Section 171 also requires the
utility to review the interrupting capacity before each significant system change, so clearly
interrupting devices have to be suttable for the design of the system. It 13 the system, after all,
that determines what types of faults can occur and what the maximum short circut current 15, For
example, if a three-phase grounded-wye system 15 designed so that the circuit breaker mav hawve
to interrupt a three-phase ungrounded fault, then a circuit breaker design with a first pole to clear
factor of 1.3 would not meet the requirement. ! Further, this circuit breaker would not be suitable
tor installation on an ungrounded three-phasze systemn unless the system design precludes the
possibility of a three-phase fault or can somehow otherwise safely interrupt such a fault without
datmage to the breaker.
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SWAT SCWG Impedance Maps

1 (4] mpedance maps are passarord protected)
| 2006 Combined Maps

- Map Items List (deaft)

AP Impedance Maps

=EFP Impedance IMaps

WARS DEW Impedance Maps

TEPUmsource Impedance Maps

= TC Impedance Maps

D Impedance Maps

EFPE Imnpedatce MMaps

P Inpedance Maps

WNPCHPPC Iimpedance Maps
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- UFJ]JFlr‘ﬁVV N a boundany to NeN-Step
AIEfE / generates equivalents for STEP case

=0 ] énts eliminated in combined
@ﬂal planning groups case

-d_ *E~_I|m|nat|on of equivalents improves short
= cireuit study results



————— = .

.-—-_.

JEIRElanning SC Tiask FOrcess

- = — o
-

R —

2 otep 1]

pUtinte: multi=regional planning
¢Jretlo 5 Drt Cireuit Working Groups

- Umn.__g_@ tep Input reduces work by
Jidividual step members
= S DPV2 SCWG is a recent example
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 Southevest Transmission
Expansion Plan (STEF,
formerly CARTS)

Cynamic Stability Results

Economic Analysis - Six
Freferred Alternatives

Fowerflow Results - Six
Freferred Alternatives

Llpdated Powerflow Resulis -
Six preferred Alternatives

Economic Analysis
Sensitivities

Place Link = Short Cireuit Working Grougp |

FlomthwestiCalifornia
Subregional Group

Ctay Mesa

Dutage Reports

Western Congestion Assessment Task Force Lpdate
pdf 336K | Abstract | 02022006 14:33

Fath 46 0est of Rivern
pdf 90k | Ahstract | 020272006 12:24

LEAPS Project
pdf 860K, | Abstract | 02022006 14:31

Cctober 28, 2005 STEP Meeting

Fath 46 dest-of-River) Shot-Term Upgrades Path Rating Study Status Lipdate
pdf 30K | Ahstract | 110272005 15:587

Lake Elsinore 500-kwY Advanced Fump Storage Project and Talega-Escondido !
Yalley-Serrano a00-kW Transmission Line Project (LEAPS and TEMNS Interconnect)
pdf 1500K | Abstract | 117022005 145:53

3CE Shart Term Projects-Status Report
pdf Gk | Abstract | 1100272005 1537

Fath 49 Shaort Term Upgrades Update
pdf 446K | Abstract | 1100202005 15:30

Sunrise Powerlink
pdf 57 2K | Abstract | 1100252005 15:25
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