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DOCKET
() --

MEMORANDUM

Public Utilities - Energy Delivery Engineering

The Riverside Public Utilities (RPU) Sub-Transmission Criteria was approved in
1992 and has been used by the utility since then to plan for sub-transmission
network additions - the latest being the Vista - Freeman Line in 1996 and
looping of the Mountain View - Riverside Line into the new RERC Generation
Station in 2006. Several re-enforcements are currently required based on the
Criteria, and these improvements are now in the approval phase.

TO: Engineering Study File

FROM: Lyle Hill, Utilities Principal Electrical Enginee

RE: Review of RPU's Sub-Transmission Pia . 9 Criteria Relative to N-2
Outages

The Criteria requires consideration of both N-1 and N-2 when planning sub­
transmission improvements. The N-2 requirement considers line outages at 80%
of peak load. If an N-2 were to occur at greater than 80% of peak, and would
result in an overload exceeding the transmission line emergency limit, load
shedding would be retied upon to relieve the overload.

In summary, there have been four events where two or more lines have been
out, when the system load was at 70% or greater of the annual system peak.
The event that occurred at the greatest percentage was at 89%. It is important to
note that none of the four multiple-outage events resulted in an overload.
Therefore, based on this renewed 40+ year review, it is still true that an N-2
outage occurring at greater than 70% of peak load is highly improbable. And it is
even more improbable that an actual overload will result. Based on this latest
review, the current Criteria are still considered valid.

DATE: JULY 29. 2008

The 80% load level was adopted based on a review of outages from 1966
through 1991, excluding 1972 and 1974 (due to incomplete data). It was found
that during this 24-year period, there were no N-2s that occurred at loading
above 70% (see attached Table 3). As a margin of safety, the Criteria specify an
80%-load level. To determine if this is still a valid assumption, a new review has
been made of N-2 (and greater) outages from 1992 through the present (see
attached Table A).
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Table A
A 16-Year history of Multiple Transmission Line Forced Outages on the City of Riverside

Electric Transmission System 1992,- July 2008

I Slart Duration of City load (il: Cit~.. a/u of
Year' ! Uale \ Time Description of Outage multiple" time of Hislorical Historical

I
(Mullil)lc OUlage (Mins) Outage Peak Loading Peak Load
Outa!!l.") {MWI (MWI

LaCulina-Orang~cr~sl & Orang~cresl-Freeman: Fiber oplic unit al Orangecresl
sub un LaColina Line was not operating properly. OC-FR line tripped and

19~2 IH-Apr 15:0ol . lod:~d out. 238 156 447 35%

Riv~rside-Industrial ;; I & Vistu-Riv~rside - Mt. Vi~w: R-I# I line relayed when
truck back~d into u pol~ causing the tie wire to break away from the angle

149] 26-St:p. 15: 17 bnlck~t. This caused phas~s to come 10J!,ether and t1as~d over into V-R·MV. 13 253 ol07 620,0

IlJlJol 6-Mar 14:16 frt:t:man-Mt.View & Mt.View-Harvey Lrnn: Both relayed due to Lil!.htning. I 148.6 -MO 34'!o

Ilunter-Universily & Freeman-Orangecrest : A flashover on H-U may have
]·Oct 7:52 caused F-oC line w rda}. 9 166.8 4·W 38%1

Freeman-lynn & Mt.View-Lynn: Flashover due to Iree conlaCI from circuit

12:3ol 1200l into MV-Ly caused line to relay at MV end and at Freeman. Lynn did not
ll)l)6 12-Ft:b open. AMP tnmsducer miswired parallel instead of series. 6 194 430l ol5%,

I Visla-Ri\'crsid~ 2 & Vista-Freeman: V-F lin~ relayed, caused by balloons. V-
15-1ull i 12:·C R2 cause unknown. r~la}ed at the same time as V-F 2 194 ol34 45"'0

Vista-Hunter & Vista-Alumax-Hunter: V-H line relayed at Hunter end only.
1~97 27-Fcb IUU \;aus~ unknuwn. V-A-H lin~ relawd at both ends. Arumax sub droped. 2 188 ol58 41%

L} nn·Mt. View & Freclllan-CB33: F-CB relayed du~ to balloons. L-MV
17-Ma\ 7:UI ' rclawd do to a stonn. 6 lSI ol58 33°·0

Rherside-Mt.View & Vista-Mt.View: Fire al riverbottom damaged pilot wire.
:!3-Ma\ 17:~ rdllying V·MV. R-MV lin~ out for pole replacement due 10 the fire. (Hours) 256 ol58 56(!'C,

Vista-Rh'erside I & Vista-MI. View: Bird caused both lines to relay. F-CB line
2M-Uct 16:5ol upt:n~d at Frel:man onh. 4 215 ol58 ol70,0

LaCulina-University & Vista-LaCulina: Water sprayed onto LC-U & LC-V
1998 27-1ul 7:33 lill~s du~ to tire caused lhem to relay. (Flashover) 19 212 ol79 ol4~0

Ri\'~rside-lndustriaIFt I & Riverside-industrial#2: Vehicle Accident. Industrial
Iin~ lud:ed uut. Closed OCB 5'2-7. OCB 52-3 at Riverside Sub op~ned. locked

II)l)\) 7-Scp . 2U:55 out Riv-Ind 1i2. Op~ned OCB 52-5 isolating Riv-Ind#2. 31 272 ol73 58%

Ilhh'r~ .:"\e,,, I'crl<'t.! vf I'Nllhn'lIgh 7·:!l\·:!IKJII
•• If t"at.! h 1I••lllllcrnl\)\cJ ,lr c'l"IJlmclII ., n,,\ vwrlll:ll,kt.l. t.llIr.llhln lIf oUlag~ ma~ be longer JU( [0 aJdilionallim" 10 patrol Iilk."> since Iin( may no\ be reciOSed tilT \.:>1. This (llll~ applil."> hI ea.,c) \\here Ihe laul! i) lll'l

IlC1 'H;lIu....n\

'"
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Hunter-University & Riverside-Hunter: Vehicle Accident, car hit down guy at
Hunter sub. Relayed H-U. R-H oppened al Riverside only. Closed Hunter 66kV

20UI 24-0cl 12:41 CO at Riverside. 54 241 +41 54~0

Visla-Riverside I & Visla-Riverside 2: Foreign Object. V-R2line relayed

2002 19-h:b 16:52 (HCB targels (i~' Vista). Obkct V-TI line relayed. Wire Found. 3 205 475 43%
Vista-Riverside I & Vista-Riverside 2: Foreign Object. Relayed Ine on both

31-Mar 7:34 ends. 2 138 475 2~0

Vista-Riverside I & Vista-Riverside 2: Foreign Object. V-R2 line relayed
I-Apr 0:39 (HCB tarl!ets ~(j' Vista). Object V-T! line relaved mCB targets lal Vista), 4 151 475 32~0

Vista-Riverside I & Vista-Riverside 2: Foreign Object. V-RI line relayed, V-
13-Apr 9:20 R2 line relayed. Conduil material found. 2 170 475 36%

Visla-Riverside 1& Visla-Riverside 2: Unknown. V-R2 relayed at both ends.
9-Mu\ 19:51 V-R I rela .ed at both ends. No cause found 2 221 475 ·mo

Frecman-Kaiser-Lynn & Mt. View-Lynn: F-K-Ly line relayed and opened al
Freeman only. MV-L) was already out. MV-Ly relayed at both ends. F-K-Ly

13-0cl 6:07 Flashover. MV-L cause unknown 66 140 475 29~o

Mag33-CB33 & Vista-Freeman & Riverside-Mag33: A tree fire underthe V-F
2003 3-Sep 12:05 & R-MO lines caused the lines to bum down. The CB-MO line was a false triP. 700 372 517 72%

Orangecrest-Freeman & LaColina-Qrangecrest & Springs-Qrangecresl &
LaColina-Springs & Vista-Mt.View: Bird, V-MY False relay operation (and

n-Sep 16:25 possibly several others) 2 462 517 89%
Mt.Vie\\-Freeman & Riverside-Mt.View & Vista-Mt.View: Defective Insulator

2004 IS-lUll 1l::!3 on Bank 4. bus ditlerential operation. 213 222 519 43~0

9-Sep 19:53 Vista-Freeman & Riverside-Mag33: fire under line 242 425 519 82%
Mag33-CB33 & Riverside-Mag33: Fire at Magnolia Substation. breakers

2005 12-Jal1 12:07 Irippc:d 30 231 529 44°·"
Vista-Freeman & Vista-Alumax-Hunler & Vista-Hunter & Riverside-Plaza:
Vchicle Accident caused an SCE 115kV line to fault. This line bumned down. 478

3-Jul 1:30 l:onlal:ling V-F. V-A-H, & V-H lines. The P-R line was a false triD. 185 529 35%

LaColina-Ornllgccresl & Orangecrest-Freeman & Riverside-Plaza: Unknown.
4-Jul ~:13 P-R was a false trip. 2 170 529 31~o

10-Scp 1:4~ Visla-Ml. View & Ulliversilr-LaColina: Lightning 16 202 529 38%
Orangecresl-Freeman & LaColina - Orangecrest: LC-oC flashover. OC-F false

2006 23-Jun 9:46 trip 4 357 586 61%
Hunler-University & Vista-Hunter: Flashover of insulator at Hunter during a

~7-Nll\' 10:31 rain ~torlll. 76 255 586 ~~'lo

LaColina-Qrangecrest & Orangecresl-Freeman: LC-OC Unknown, F-QC False
2008 16-Jul 18:59 relay operation (open at F-R onh') 15 507 609 83~o

Ilhh'r\ ,\'wr-, ""nil.! Ill' I'N~ IhrLlugh 7·~K·~IlOIl

•• If I,'a.! " Ih111ll1"rrll('l,,,J "r "'luil'tll~1l\" .\<1\ I" ~rll)aJ~J. <!Ur.lIlUII of \lUlU!.!': lI1a~ he IIll1g.:r lllJ( 10 ull<!i1ionallil1l': 10 palrOllin.:, ~illC< lill': ma~ nor Ill: r.:d~llior 1~~I. This onl~ upph~.., h' ~:b':, "h.:rc 1he l"aulr I' 1I1~·

1,,:nnan~1\1

_.-'---
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