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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.

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 relied upon to relieve the overload.

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).

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.




TABLE 3 Page B-6
A 24-Year History of Multiple Transmission Line
Forced Qutages on the City of Riverside Electric Transmission System
Start Time/ Duration of Clty Load @ City Historical % of
Muttiple Multiple™ Time of Outage | Peak Loading Historical
Year” Date Description of Outs Outage (Mins.) (Mw) (MW Peak Load
1968 Feb 6 06:25 Hiyna-Fresmen & H.oiynn-bn.View: Severe faukt on SCE systam caused 8 NA 187 -
HCB's on both lines to misoperate, dwpingH.LynSub Ouﬂopmhng.d
. du® 10 supy misoperation.
Apr 11 13:40 HLynn~Mn.View ine was out for work when Freeman kine relayed at La Colina 5 NA 157 -
and Fresman 33KV line relayed at Casa Blance, dropping Freeman, H.Lynn and
pant of S3kV system. (Freeman-iin.View line did not exist at this time.)
- Exceading minimum trip of relay was probable cause. .
Jul 28 02:46 Mwnmywmnmmm 12 NA 157 -
relayed dua bo lightning. .
1968 Jan 25 04:26 Hunter-La Coline-University line relayed due to rain and wind. La Colina line 1" NA 178
_ opened at Freeman due to HCB misoperation, dropping La Coline Sub.
Aug ¢ 0552 mu-umqmmuumhmmm 2 NA 178 =
wq.dummnucsm
1970 “Jan 26 11:50 MM&V&&NWE&MMMMM 1 NA 183 -
) 220kV conductor o contact ines at Vieta substation.
Sep 9 04:56 mmmmuuwmmmmm-m 14 NA 183 =
_due to HCB misoperation.
Sep 28 0740 Freeman-LaColina fine tripped due to fire under fine, and Min.View kne opened 3 NA 183 -
. at Plaza due to HCB misoperation. ‘
Oac 14 0129 MMhmubmth“ﬁdﬂw 8 NA 183 -
‘ dus to HCB misoperation. . .
1973 Nov 18 16:04 Vista line relayed at Mtn.View and Riverside ine relayed at Vista - both -] NA 21
- ; apparenty casad by lightning-induced ¥ouble in HCB plot wires. _ (1972)
1978 Feb 13 1625 Vista-LaColina & Visia-Mtn. View both relayed during fightning storm. 3. NA an -
Aug 8 2050 Fresmen-LaColina ine relayed due to lighting and LaColina line opened at 6 NA ar7
Viela due o HCB misoperation, dropping LaColina sub. _ B

History covers period of 1968 through 1991, excluding 1972 and 1874 (incompists fransmission line ousage date).
¥ load is not interruptad of equipment is not overioaded, duration of outage may be ionger dus to addional time 1o pasc! ines $ce lins may not be reciosed for test. This only appies 10 casas wheve 1he fault is nat

permanent.
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Start Time/ Duration of load @ | City Historical % of
Muliple o~ | TmeofOutage | Peak loading | Historical
Year" _ Date . Description of Outage . (Mins.) _ M) . | (MW | Peakload
1980 Apr 22 15:27 ',Mm&mmmunmm 1 NA 312 -
1882 Mar 17 07:22 \louhopmnl.-coﬁmmd!ﬁ-hhomnll-.w-u passibly due i 1 106 318 (1981) 3
_ | fightning-induced trouble in HCB pilot wires. . . » .
Jun 1 1836 Mta. View ine opened at HLynn, then Min.View ine opanad at Freeman when e 133 318 (1081) @
Isading PF. mwmmnm Both lines were
patrotied before reclosing. .
] 2157 Same as at 18:36 ) ) . NA - 118 318 (1981) 37
Sep 27 13:41 mnmm»wmmmmwnm 4 146 318 (1981) 48
oo annposwoncawwhm : .
. Nov30 | 09:21 _Mivm&m.nhmmmhmdvi:dm 4 133 318 (1981) 42
1983 May 1 1539 Vista-Hunler & Vista-LaColina ncs relayed during lighthing storm. Vista line 3 100 318 (1981) 31
s ) relayed at Mtn.View only-due 1o possible HCB piliot wive trouble (N-3).. - . ..
1984 May 30 02:18 Freaman-LaColina line had previously relayed due to lightning and was still out 3 t07 331 32
Mbmmatmemhmmn
Jghting, dropping LaColine sub. .
0228 mam(mmmnmwm 2 107 331 3
. L e relayed due 1o lightning.
Sep 16 13:50 mmmmmmuummmbuumm 2 197 3as1 60
mwmmmnmuwumnca
_ Mnmmnmmmmmwp B _ _
1986 Jul 21 12:54 Vista-lin View-Alverslds tno meMwaMM ‘3 217 831 (1984) &6
b \ucolmhonhyoddmbm v
Sep24 0248 Hiyna-Min.View line relaysd due 1o Bashover at riser during rain stonn. Vists- 5 % 331 (1984) %
‘ L | Mwn.View and Viets-iwn.View-Rivarside iines also relayed at same time (N-3). - _
1887 Jan 20 04:40 Vista-Riverside & Viste-Mtn.View-Riverside ines relayed when wind storm {Hours) 102 331 (1984) 31
damaged common pole. Vista-Riverside fine did not open at Mtn.View due to
stuck OCB, causing following Min.View Enes 1o relay at far end: Vists, Fresmenn,
Hiynn & Plaza, dropping Mn.View sub (N-6). These lines and M. View sub
. were retumed % service in about 80 minutes, whan stuck OCB was dleared.

.Y N-7 "‘M’"}/L-«, THT2 A,
Hiswory covers period of 1968 through 1691, M:mwrmwmnwm
nmhﬁwumhmrmmawmuWMpmmthuduhuyuuwum This only appliss 1o cases whers the fault is not

.

m
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Page B-8
Dwatonol | Clyload@ | CityHistoricsl | %ot
iple”™ Time of Outage | Peak Loading | Historical
1987,c0m | Oat 07:41 uum“mhsmm-maunummm "2 181 231 (1984) 55
o ) caused three H.Lymn 68KV circuit breakers 10 open. ) ¥ .
1988 Jan 17 1402 Viete-iitn. View-Riverside line reiayed due 1 ightning and Vista-Alumax line 3 137 367 37
L _ relayed at Hunter only dus % possible HCB piat wire trouble. _
Jun 16 1048 Mwn.View-Plaza ine relayed, causs uninown, weather normal. At same me, 33 197 387 54
H.l.ymhnhyodnlh.m panbhﬂcsmiopuuim Mnrdzhgm
Oct 23 05:42 W&mmmunmhumm 8 108 %7 2
mwmwmnmnmamw.puum
misoperation.
1930 Apr § 1820 WMMWMW“MMM&M 147 178 407 7]
Min.View-Riverside lines relayed st same me also, apparsnily due to HCB
miscperation. (Hyﬂmmmhmwmmuhd.
. hwmtnhmmm
Oct 8 1046 Mmamnwmmus-ﬁohm (Several 262 407 64
Santa Ana River bottom. At the same time, the Mtn.View-Plaza line relayed, days)
Mdnnmﬂcam It was retumed 1o service in 25 minutes
| (N-3). . .
1991 Nov 3 1102 Hmmmm fines relayed, weather 2 144 407 (1980) 3

LaColina-Orangecrest
calm, no cause found. WT—SNTJ&LM“&M

*  Hisiory covars period of 1966 through 1991, excluding 1972 and 1974 (incomplets ransthission fne outage data).

* ¥ load is nol interruptad or aquipmenl is not overiaaded, duration of outage may be longer due 1 addional time 10 patrol ines since Bne may nat be rclosed for test, This only apples 1o cases whave the fault is not
pormanent
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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 Start Duration of | City Load @ City % of
Yeart © Date Time Description of Outage multiple** time of Historical Historical
{Multiple Outage (Mins) Outage Peak Loading | Peak Load
Outage) (MW)_ (MW)
LaColina-Orangecrest & Orangecrest-Freeman: Fiber optic unit at Orangecrest
sub on LaColina Line was not operating property. OC-FR line tripped and :
1992 18-Apr 15:04 . | locked out, 238 156 447 35%
Riverside-Industrial 71 & Vista-Riverside - Mt.View: R-1#! line relayed when
truck backed into a pole causing the tie wire to break away from the angle
1993 | 26-Sep 15:17 bracket. This caused phases to come together and flased over into V-R-MV. 23 253 407 62%
1994 0-Mar 14:16 Freeman-Mt. View & Mt View-Harvey Lynn: Both relayed due to Lightning. | 148.6 440 34%
' Hunter-University & Freeman-Orangecrest : A flashover on H-U may have
3-Oct 7:52 caused F-OC line t relay. 9 166.8 440 38%
Freeman-Lynn & Mt.View-Lynn: Flashover due to tree contact from circuit
12:34 1204 into MV-Ly caused line to relay at MV end and at Freeman. Lynn did not
1996 | 12-Feb - open. AMP transducer miswired parallel instead of series. 6 194 434 145%
Vista-Riverside 2 & Vista-Freeman: V-F line relayed, caused by balloons. V-
15-Jun 12:42 R2 cause unknown, relayed at the same time as V-F 2 194 434 45%
Vista-Hunter & Vista-Alumax-Hunter: V-H line relayed at Hunter end only,
1997 | 27-I'¢b 8:30 cause unknown. V-A-H line relayed at both ends. Alumax sub droped. 2 188 458 41%
Lynn-Mt.View & Freeman-CB33: F-CB relayed due to balloons, L-MV
17-May 7:01 ' | relayed do to a stom. 6 151 458 33%
Riverside-Mt.View & Vista-Mt.View: Fire at riverbottom damaged pilot wire,
23-May 17:04 relaying V-MV. R-MV line out for pole replacement due to the fire. (Hours) 256 458 56%
Vista-Riverside 1 & Vista-Mt.View: Bird caused both lines to relay. F-CB line
28-Oct 16:54 vpened at Freeman only. 4 215 458 47%
: LaColina-University & Vista-LaColina: Water sprayed onto LC-U & LC-V
1998 27-Jul 7:33 lines due to fire caused them to relay. (Flashover) 19 212 479 449
Riverside-Industrials | & Riverside-industrial¥2: Vehicle Accident. Industrial
line locked out. Closed OCB 52-7. OCB 52-3 at Riverside Sub opened, locked
1999 7-Sep 20:55 out Riv-Ind #2. Oppened OCB 52-5 isolating Riv-Ind#2. 31 272 473 58%

*

pemnunent

thstory covers penad of T2 ithrough 7-28-2008
I houd s ot mterrupted or equupnient 1s not vy crloided. durahion o outage may be longer due 1o additivnal tinwe 1o patrol lines since line may not be reclused for test. This onls applies 10 cases where the fault is n




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

2001 24-Oct 12:41 CB at Riverside. 54 241 447 54%
Vista-Riverside | & Vista-Riverside 2: Foreign Object. V-R2 line relayed
2002 19-Feb 16:32 (HCB targets @ Vista). Object V-T1 line relayed . Wire Found. 3 205 475 43%
Vista-Riverside | & Vista-Riverside 2: Foreign Object. Relayed Ine on both
31-Mar 7:34 ends. 2 138 475 29%
Vista-Riverside | & Vista-Riverside 2: Foreign Object. V-R2 line relayed
1-Apr 0:39 (HCB targets i Vista). Object V-T line relayed (HCB targets @ Vista). 4 151 475 32%
Vista-Riverside | & Vista-Riverside 2: Foreign Object. V-RI line relayed, V-
13-Apr 9:20 R2 line relayed. Conduit material found. 2 170 475 36%
' Vista-Riverside | & Vista-Riverside 2: Unknown. V-R2 relayed at both ends.
9-May 19:51 V-RI relayed at both ends. No cause found 2 22] 475 47%
Freeman-Kaiser-Lynn & Mt.View-Lynn: F-K-Ly line relayed and opened at
Freeman only. MV-Ly was already out. MV-Ly relayed at both ends. F-K-Ly
13-Oct 6:07 Flashover. MV-L cause unknown 66 140 475 29%
Mag33-CB33 & Vista-Freeman & Riverside-Mag33: A tree fire under the V-F
2003 3-Sep 12:05 & R-MG lines caused the lines to burn down. The CB-MG line was a false trip. 700 372 517 2%
' Orangecrest-Freeman & LaColina-Orangecrest & Springs-Orangecrest &
LaColina-Springs & Vista-Mt.View: Bird, V-MYV False relay operation (and
22-Sep 16:25 possibly several others) 2 462 517 89%
Mt.View-Freeman & Riverside-Mt.View & Vista-Mt.View: Defective Insulator
2004 | 15-Jun 8:23 on Bank 4. bus ditTerential operation. 213 222 519 43%
9-Se 19:53 Vista-Freeman & Riverside-Mag33: Fire under line 242 425 519 82%
Mag33-CB33 & Riverside-Mag33: Fire at Magnolia Substation, breakers
2005 | 12-Jun 12:07 | wripped 30 231 529 449
Vista-Freeman & Vista-Alumax-Hunter & Vista-Hunter & Riverside-Plaza:
Vehicle Accident caused an SCE 115kV line to fault. This line burnned down. 478
| 3-Jul 1:30 contacting V-F. V-A-H, & V-H lines. The P-R line was a false trip. 185 529 35%,
LaColina-Orangecrest & Orangecrest-Freeman & Riverside-Plaza: Unknown,
4-Jul +:13 P-R was a false trip. 2 170 529 324%
20-Sep 1:48 Vista-Mt. View & University-LaColina: Lightning 16 202 529 38%
Orangecrest-Freeman & LaColina - Orangecrest: LC-OC flashover, OC-F talse
2006 23-Jun 9:46 trip 4 357 586 61%
Hunter-University & Vista-Hunter: Flashover of insulator at Hunter during a
27-Nov 10:31 rain storm. 76 255 386 449,
LaColina-Orangecrest & Orangecrest-Freeman: LC-OC Unknown, F-OC False
2008 16-Jul 18:59 relay operation (open at F-R only) 15 507 609 83%

*

%

History covers penod of 1992 through 7-28-2008
11 aid 15 not niterrapted or cquipment 1s not wyerioaded. duration of outage may be longer due 1o additional time w patrol lines since line may not be reciosed tor test. This only applies o cases where the ault s not’

pennancnt




