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PURPOSE: TodocLiment Riverside Public Utility's (RPU) poliCY on system.operationsand system 
reliability. . 

GENERAL: RPU isulld~rthejurisdiction,of Southern California Edison ($GE) ill accord with our 
Wholesale Distribution Access Tariff agreement. RPU as the Distribution Customerc:lnd S€E'as 
the Distribution Provider will, ampng other things, commlJnic;ate any outages that w0uldaffect the 
other-party,through their respective dispatch centers, and RPlJ will comply withSCFs.operational_ 
Procedures and System :Operation Bulletins that affect RPU's system. For example,SCE'sOP-44: 
for a N-1 oranA ban~ at Vista Substation may require RPU to shed load. If:RPU could not ", 
c0mplywith any orderbecause ddingso would violate safety, equipment, regulatory, or statutory: ,,' 
requirements, the RPUSystem Dispatcherwould inform the SCESystem Dlspatche(irhmediately.. ' 

RPUi$ also under the jurisdiction ofCalif0rnia IndependentSystem Operat0~s(CAISO).in 

accordance with our Metered Sub-System agreement (MSS). 

According to tpeMSSAgreernel'1tbetween CAISOand RPU:
 
Article V .;:. Operations, Section';5.2Safety and Reliability "Riverside shall operate and maintain
 
Riverside~$systeriTin accor9anc~ with applicable safety and reliability standard$,WECC Clqd 
NERCrequirements, regulatory requirements,operatingguideJines,andgoodutility practices so 
as tp avoid·a material.impactgil the ISO CqntrolGrid... (and be}iri compliance with the 
requirements applicable to Utility Distribution Companies in the ISQprocedures and standards." 

ArticieVl1 -.Ern~rgenc:y Qperations';section 7 ... ,"In the event of ,a system emer;gency.Of thelSp 
determines a system.emergency is threatened or imminent, Riverside shall, in accordance .of 
Ggod UtilityprCic:ti<::e: (~) complyw,thall directions from the ISO c;()ncehlil)g'th~managem~ntand 
alleviation oia tbreatenedor actualsysfem emergency..." and (b) comply.withalLprocedures 
con,c:erningsyst~metnergE3ncies$etQuLin the RiversideEEP (EleCtric EmergenCY Plan), ISO 
Protocols, and ISO Operating Procedures..." . 

IfRPlJ could riotcomply with any order,because doing so would violate saf~ty,equipment, 
regulatory, or statutory requirements, the RPUSystem DispatcherwoLild inform 'C)AISO 
immediately. 

PREPARED BY:, REVIEWED BY: --- APPROVED BY: __ 
DATE: --- DATE: ------,-- DATE: ----
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RPU's substation, sub-transmission, and distribution systems are monitored by our Supervisory 
Control and Data Acquisition (SCADA) system. All critical points are monitored and alarm points 
and levels set according to standing RPU policy. 
Normal operating limits are determined as the most restrictive component in a circuit, line, 
protection, bank or equipment. 
Level 1 alarms are set at 80% of the normal operating limits allowing System Dispatchers to start 
considering load relief possibilities before the line or equipment reaches it's operating limit. 
Level 2 alarms are set at 100% of the normal operating limit to make sure that if the load relief 
efforts have not been sufficient that more aggressive measures be taken for the protection of the 
equipment. 
RPU's emergency rating is 125% of the normal operating limit and is not be exceeded for more 
than a few minutes. If load relief on the overloaded equipment by splitting the sub-transmission 
system, paralleling banks, or shifting load to other Circuits, is not sufficient then load shedding 
must be started to protect the equipment from failure. load shedding practices and available 
circuits are identified in Standard Practice 190.001 "Stage 3 Emergency Involuntary Load 
Curtailment. 

Attachments: 2008 Contingency Overloads_complete:...:..17Jul08.pdf 
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N-1 CONTINGENCY TABLES FOR THE EXISTING RIVERSIDE PUBLIC UTILITIES ELECTRIC 
TRANSMISSION SYSTEM - JULY 2006 

LIST OF ASSUMPTiONS AND ADDITIONAL NOlES· 

1. When is remedial action required, following the loss of a single 69 kV transmission line (an N-1)? 
It is assumed that a loading of 110% or less requires no remedial action. 
It is assumed that a loading of 111 % to 124% may require remedial action. 

Factors to consider are 
Can the line be reclosed successfully? 
Time of day (Has the peak already occurred and is now declining?) 
Wind speed (If the wind is above -2 miles per hour, the rating of the conductor will be above the stated value in the tabl~s 

Can generation be brought on-line rapidly? 
It is assumed that a loading of 125% and greater requires IMMEDIATE ACTION! DO NOT CONSIDER THE FACTORS LISTED ABOVE. 

ACTION MUST BE TAKEN IMMEDIATELY! 

2.	 If RERC or Springs Generation is off-line. do not consider bringing generation on-line as a remedial action to reduce loading, 
if the loading is already exceeding 125%. This level of loading must be reduced immediately. 
Open lines as indicated in the tables, or drop customer load with management approval. 

3. Remedial action recommendations are based on the probablily that RERC Generation is on-line at high levels of system load and 
Springs Generation is off-line. 

4. The system load level shown in the Tables is the sum of the load supplied at Vista, plus the generation on-line at RERC and Springs. 

Line names - 
VoLC Vista - La Colina 69 kV Line 
H-U Hunter - University 69 kV Line 
OC-LC Orangecrest - La Colina 69 kV Line 
OC-S Orangecrest - Springs 69 kV Line 
V-A-H Vista - Alumax - Hunter 69 kV Line 
V-H Vista - Hunter 69 kV Line 
LC-U La Colina· University 69 kV Line 
V-MY Vista - Mountain View 69 kV Line 
P-R Plaza - Riverside 69 kV line 

19-Jul-06 



Printed: 7/19/2006TABLE 1: N-1 Overload Cases . 430 MW 

System Loading Level =430 MW (Load at Vista Substation + Springs Generation + RERC Generation) 

Results Remedial Action 

RERCI Normal line Percent of
 
Case Line Springs Line Line loading rating Normal
 

Number Outage Generation overloaded (Amperes) (Amperes) Rating Potential remedial action
 
1. V-LC a H-U 900 850 106% No action recommended. 

2. H-U a V-LC 870 850 102% No action recommended. 

3. V-A-H 0 V-H 870 850 102% No action recommended. 

Existing System 19Jul06.xls 
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Printed: 7/19/2006TABLE 1: N-1 Overload Cases - 450 MW 

System Loading Level =450 MW (Load at Vista Substation + Springs Generation + RERC Generation) 

Results	 Remedial Action 

RERC I Normal line Percent of
 
Case Line Springs Litle Une loading rating Normal
 

Number Outaqe G_eoe.rajioQ 9verload_ed (Amperes) (Amperes) Rati!!9 Potential remedial action
 o 

If H-U loading is below 1060 
amps (125%), remediall'lction 

1.	 V-LC 0 H-U 970 850 114% may not be necessary. If relief 
is necessary. open OC~LC 

(CB#'s 8 & 9 at OC) and OG-S 
(CB#'s 5 & 6 at S). 

2. H-U 0 V-LC 930 850 109%	 No action recommended. 

3. V-A-H 0 V-H 920 850 108%	 No action recommended. 
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Printed: 7/19/2006TABLE 1: N-1 Overload Cases" 470 MW 

System Loading Level =470 MW (Load at Vista Substation + Sptings Generation + RERC Generation) 

Results Remedial Action 

RERC 1 Normal line Percent of
 
Case Line Springs Line line loading rating Normal
 

Number OutaQe Generation overloaded U\mPe[e~l !!\mperes) Rating Potential remedial action
 
If H-U loading is below 1060 amps
 

(125%), remedial action may not be
 
1. V-LC 0 H-U 1020 850 120% necessary. If relief is necessary, open 

OC-lC (CB#'s 8 & 9 at OC) and OC-S 
(CB#'s 5 & 6 at S). 

-
If V-LC loading is below 1060 amps 
(125%), remedial action may not be 

2. H-U 0 V-lC 980 850 115% necessary. If relief is necessary I open 
OC-lC (CB#'s 8 & 9 at OC) and OC-S 

(CB#'s 5 & 6 at S). 

If V-H loading is below 1060 amps 
(125%), remedial action may not be

3. V-A-H 0 V-H 960 850 113% 
necessary. If relief is necessary, open 
H-R (CB# 3 at H) 

EXisting System 19Ju106.xls 
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Printed: 7119120G6TABLE 1: N~1 Overload Cases· 490 MW 

System Loading Level =490 MW (Load at Vista Substation + Springs Generation + RERC Generation) 

Results Remedial Action 

RERCI Normal line Percent of 
Case Line Springs Line Line loading rating Normal 

Number 

1. 

Outage 

V'lC 

Generation 

0 

overloaded 

H-U 

(Amperes) 

1090 

(Amperes) 

850 

Rating 

128% 

Potential remedial aclion 
Open OC-lC (CB#'s 8 & 9 at OC) and OC-S (CB#'s 5 & 6 at S). This feeds OC from Freeman Sub. 
There are no overloads following this action. 

V-lC 
RERC @98 

MW 
H-U 1030 850 121% 

If R-O loading Is below 1060 amps (125%), remedIal aellon may not be necessary. If reliens 
necessary, open OC-lC (CB#'s 8 &9 at OC) and OC-S (CB#'s 5 &6 at S). 

V-lG 
Springs @ 

36MW 
H-U 860 850 101% 

Operation of Spfings GenISeffective, buT may take too long to Implement if the unitsare amine when 
the contingency occurs. Use other remedial action. 

2. H-U 

H-U 

H-U 

0 

RERC@98 
MW 

Springs @ 
36MW 

V-lC 

V-lC 

V-LC 

1050 

980 

840 

850 

850 

850 

124% 

115% 

99%

If V-lC loading is below 1060 amps (125%), remedial action may not be necessary. If relief is 
necessary, open OC-lC (CB#'s 8 & 9 at OC) and ac-s (CB#'s 5 & 6 at S) .. This feeds OC from 
Freeman Sub. 
If V-le loading IS below 1060 amps (125%), remedial action may no! be necessary. If relief IS 

necessary, open OC-I.C (CB#'s 8 & 9 at OC) and OC-S (CB#'s 5 & 6 at S). This feeds OC from 
Freeman Sub. 

If all units at Springs are on-line, no action is recommended. 

3. V-A-H V-H 1000 850 118% 
If V-H loading is below 1060 amps (125%), remedial aclion may not be necessary. 
necessary, open H-R (CB# 3 at H) 

If relief is 

4. v-H V-A-H 1080 1000 108% No action recommended. 
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Printed: 7/1912006TABLE 1: N-1 Overload Cases - 510 MW 

System Loading Level = 510 MW (L.oad at Vista Substation + Springs Generation + RERC Generation) 

Results 

Case 
Number 

~ 
Outage 

RE~CI 

Springs 
Generation 

Normal line 
Line Line loading rating 

overloaded (Amperes) (Amperes) 

Percent of 
Normal 
Rating 

1. Vole 0 H-U 1150 850 135% 

V-LC 

V-LC 

RERC@ 
98MW 

Springs @ 
36MW 

H-U 

H-U 

1090 

910 

850 

850 

128% 

107% 

Remedial Action 

Potential remedial action 
Open OC-LC (CB#'s 8 & 9 at OC) and ac-s (CB#'s 5 & 6 at S) This feeds OC from Freeman Sub, 
There are no overloads following this action. 
Open OC-LC (CBls 8 &9 at OC) and Oc-s (cM's 5&6 al S), this leeds OC Irom Freeman Sub. 
There are no overloads following this action. 

Operation of Springs Geo is effecti~e, but may take too long to Implement If the units are off line when 
the c{)ntingency occurs. Use other remedial action, 

2, H-U 

H-U 

H-U 

0 

RERC@ 
98MW 

Springs@ 
36MW 

V-LC 

V-LC 

V-LC 

1100 

1030 

890 

850 

850 

850 

129% 

121% 

105% 

Open OC-LC (CB#'s B & 9 at OC) and OC-S (CB#'s 5 & 6 at S), This feeds ac from Freeman Sub. 
There are no overloads following this action. 

lIthe Vole loading is below 1060 amps (125%), remedial action may not be heoessary. 
Operation of Springs Geo is effective, but may take too long'to implement if the units are amine when 
ihe contingency occurs, Use other remedial action. 

3. V-A-H 

V-A-H 

V-A-H 

0 

RERC@ 
98MW 

Springs@ 
36MW 

V-H 

V-H 

V-H 

1050 

880 

970 

850 

850 

850 

124% 

104% 

114% 

If V·H loading is below 1060 amps (125%), remedial action may not be necessary, If relief is 
necessary, openH-R (CB# 3 at H) 

if both units at RERC are on-line, no action is recommended. 
Operation of Springs Gen is effective, but may take toci long to implement if the units are off line when 
the contingency occurs, Use other remedial action. 

4. V-H 0 V-A-H 1130 1000 113% 
If V·A·H loading is below 1060 amps (125%), remedial action may not be necessary. 
necessary, openH·R (CB# 3 at H) 

If relief is 

EXisting System 19Ju106.xls 
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Printed: 7/1£1/2006TABLE 1: N-1 Overload Cases • 530 MW 

System Loading Level = 530 MW (Load at Vista Substation" Springs Generation + RERC Generation) 

Results Remedial Action 

RERCI Normal.line Percent of 
Case Line Springs Line Line loading rating ~ 

Number 

1. 

Outage 

V-LC 

Generation 

0 

over1oaded 

H-U 

(Amberes) 

1220 

(Amperes) 

850 

Rating 

144% 

eotential remedial action 
Open OC-LC (C8#'s 8 8. 9 at 00) and OC-S (CB#'s 5 & 6 at S). 
(108%) following this operation. 

The f-l-u is loaded to 920 amps 

Open oc-Lc (Cm 8 & 9 at OC) and OC-S (CB#!S 5&6 at S). This feeds bc from Freeman Sub. RERC@98
V-LC H-U 1160 850 136% The H-U is loaded to 910 amps (107%) following this operation.
 

operahon of Springs Gen IS eHechve, but may take too long to Implement If the Units are off hne when
 
MW 

Springs @
V-LC H'U 9aO 850 115% the contingency occurs.. Use olher remedial action. 36MW 

V-LC 0 LC-U 950 850 112% 
If V-LO loading is below 1060 amps (125%), remedial action may noi be necessary. If relief is 
necessary, open OC-LC (OB#'s 8 & 9 at OC) and OC-S (C8#'s 5 & 6 at S). The LO-U is loaded to 
640 amps (75%) following this operation. 

2 H-U 

H-U 

H-U 

0 

RERC @98 
MW 

Springs @ 
36MW 

V-LC 

V-LC 

V·LC 

1170 

1100 

950 

850 

850 

850 

138% 

129% 

112% 

Open OC-LC (CB#'s 8 & 9 at OC) and OC-8 (CB#'s 5 & 6 at S). This feeds OC from Freeman Sub. 
The V-LC is loaded to 930 amps (109%) following this opera1ion. 
open oc·Lc (eB#'s 8& 9 al OC) and oc-s (eB#'s"S It' 6 at S). The V-Lc IS loaded to 930 amps 
(109%) following this operalion. 

Operation of Springs Gen is effective, but may lakeloo long to implement if the units amoff line when 
the coniingency occurs. Use other remedial aclion. 

Open H-R (08# 3 at H). The V-H is loaded to 1010 amps (119%) fOllowing this operation. If 
3. V-A-H 0 V-H 1100 850 129% additional relief is necessary, open OC-LC (CB#'s 8 &9 al DC) and OC-S (C8#'s 5 &6 at S). This 

feeds 00 f~om Freeman Sub. The V-H is loaded to 770amps (90%) following these operations. 

V-A-H 

V·A-H 

RERC@98 
MW 

Springs @ 
36MW 

V-H 

V-H 

920 

1010 

850 

850 

108% 

119% 

If both units at RERO are on·line, no action is recommended. 

Operation of Springs Geo is effecii\le. but may take tob long 10 implement if the units are off line when 
the contingency occurs. Use other remedial action. 

4, V-H 0 V-A-H i 180 1000 118% 
If V·A-H loading is belOw 1060 amps (125%), remedial aclion may not be necessary. If relief is 
necessary, open H-R (CB# 3 at H). The V-A-H is loaded to 1050 amps (105%) following this 
operation. 

If V-LO loading is below 1060 amps (125%), remedial action may nol be necessary. If relief is 5. LC-U 0 V-LO 980 850 115% 
necessary, open OC-LO (OB#'s 8 &9 at OC) and OO-S (CB#'s 5 & 6 at 5). 

EXisting System 19Ju106.xls 
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Printed: 7/19/2006TABLE 1: N-1 Overload Cases· 550 MW 

System Loading Level:: 550 MW (Load at Vista Substation + Springs Generation + RERC Generation) 

Results 

. Case 
Number 

1. 

Line 
Oulage 

V-LC 

V-LC 

V-LC 

RERCI 
SprIilll§ 

Generation 

0 

RERC@98 
MW 

Springs @ 
36MW 

Line Line loading 
overloaded (Amperes) 

H-U 1280 

H-U 1220 

H-U 1040 

Normal line 
rating 

(Amperes) 

850 

850 

850 

Percent of 
Normal 
Rating 

151% 

144% 

122% 

V-LC 0 LC-U 980 850 115% 

Remedial Action 

Potential remedial action 
Open OC-LC (CB#'s 8 & 9 at OC) and OC-S (GB#'s 5 & 6 at S). The H-U Is loaded to 950 amps 
(112%) following this operation. 
Open oc-Lc (GBR's B & 9 at OC) and OG-S (GBR's 5 &6 at S). IhiS feeds ocTrOm Freeman Sub. 
The H-U is loaded 10940 amps (111 %) following this operation. 
aperahon of Spnngs Geh IS effechve, but may take too long 10 Implement If the u~IlS are oR hne when 
the contingency occurs. Use other remedial action. 

If LC-U loading is below 1060 amps (125%). remedial action may not be necessary. If relief is 
necessary, open OC-LC (CB#'s 8 & 9 at OC) and OG-S (CB#'s 5 & 6 at S). The LC-U is loaded to 
650 amps (76%) following this operation. 

2. H-U 

H-U 

H-U 

0 

RERC@98 
MW 

Springs @ 
36MW 

V-LC 

V-LG 

V-LC 

1230 

1160 

1000 

850 

850 

850 

145% 

136% 

118% 

Open OC-LC (CB#'s 8 & 9 at OC) and OC-S (CB#'s 5 & 6 at S). This feeds OC from Freeman Sub. 
The V-LC is loaded to 950 amps (112%) following this operation. 
Open oc-Lc (CB#'s 8 & 9 at aC) and ac-s (cM's 5 &6 at S). The v-Lc is'loaded to 950 amps 
(112%) following this operalion. 

Operation of Springs Gen is effective, but may take too long to implement if the units are off line when 
the contingency occurs. Use other remedial action. 

3. V-A-H 

V-A-H 

V-A-H 

0 

RERC@98 
MW 

Springs @ 
36MW 

V-H 

V-H 

V-H 

1140 

960 

1050 

850 

850 

850 

134% 

113% 

124% 

Open H-R (CB# 3 at H). The V-H is loaded to 1040 amps (122%) following this operation. If 
additional relief is necessary, open oc-Lc (CB#'s 8 &9 at DC) and OC-S (C8#'s 5 & 6 at S). This 
feeds OC from Freeman Sub. The V-H is loaded to 780 amps (92%) and the V-MV is loaded to 880 
amps (1 04%) following these operations. 

If V-H loading is below 1060 amps (125%), remedial action may not be necessary. 

Opemtion of Springs Gen may take too long to implement if the units are off line when tile 
contingency occurs. Use other remedial action. 

--
4. V-H V-A-H 1220 1000 122% 

IfV~A-H loading is below 1060 amps (125%), remedial action may not be necessary. If relief is 
necessary, open H-R (CB# 3 at H). The V-A-H is loaded to 1080 amps (108%) following this 
operation. 

If Vole loading is below 1060 amps (125%), remedial action may not be necessary. If relief is
5. Lc-u V-LC 1020 850 120% necessary. open OC-LC (CB#'s 8 & 9 at DC) and OC-S (CB#'s 5 & 6 at S). 

EXisting System 19Ju106.xls 
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Printed: 7/19/2006TABLE 1: N·1 Overload Cases· 570 MW 

System Loading Level = 570 MW (Load at Vista Substation -I- Springs Generation + RERC Generation) 

Resulis Remedial Action.. 

Case 
Number 

1. 

Line 
Outa~ 

V-LC 

V-LC 

RERCr 
Springs 

Generation 

0 

RERC@ 
98MW 

Normal line 
Line line loading rating 

overioaded (Amperes) (Amoeres) 

H-U 1340 850 

H-U 1280 850 

Percent of 
Nmmal 
Ratjng 

158% 

151% 

Potential remedial action 
Open OC-Le (C8#'s 8 & 9 at OC) and OC-S (C8#'s 5 & 6~at 5). The H-U is loaded to 980 amps 
(115%) following this operation. 
Open ec-Lc (cMs In 9 aioc) and OC-S (cBR's 5 &6 at S). this feeas bc from Freeman Sub. 
The H~U is loaded io 970 amps (114%) following this operation. 

V-LC 
Springs @ 

36MW 
H-U 1090 850 128% Open OC-LC (C8#'s 8 & 9 at OC) and bC-S (C8#'s 5 & 6 at 5). This feeds OC from Freeman Sub. 

The H-U is loaded to 1530 amps (114%) following this operation, with all Springs units on line. 

V-LC 0 LC-U 1030 850 121% 

If LC-U loading is beiow 1060 amps (125%), remedial action may not be necessary. If relief is 
necessary, open Oe~LC (CB#'s 8 8. 9 at OC) and OC"8 (C8#'s 5 & 6 at S). The LC-U is loaded to 
670 amps (79%) following this operation. 

V-LC 0 V-H 1000 850 118% 
If V-H loading is below 1060 amps (125%), remedial action may not be necessary. If relieF is 
necessary, open OC-LC (CB#'s 8 & 9 at OC) and OC-S (C8#'s 5 & 6 atS). The V"H is loaded to 920 
amps (108%) folloWing this operation. 

2. H-U 

H-U 

H-U 

0 

RERC@ 
98MW 

Springs@ 
36MW 

V-LC 

V-LC 

V-LC 

1290 

1210 

1060 

850 

850 

850 

152% 

142% 

125% 

Open OC-Le (Ctl#'s 8 & 9 at OC) and OC-S (CB#'s 5 & 6 at 5). This feeds be {ibm Freeman Sub. 
The V-LC is ,loaded to 980 amps (115%) Following this operation. 
Open oc-Lc (CBi's B&9 at bc) and oc-s (cM's 5 g; 6atS). ihe Volt IS loaded to 980 amps 
(115%) following this operation. 

Operation of Springs Gen is effective, but may take too long to implement if the units are offline wilen 
the contingency occurs. Use other remedial action. 

3. V-A-H 0 V-H 1180 850 139% 
Open H-R (08# 3 at H). The V·H is loaded to 1080 amps (127%) Following this operation. Open OC
LC (OB#'s 8 &9 at OC) and Oe-S (CB#'s 5 & 6 at S). This Feeds OC from Freeman Sub. The V-H is 
loaded to 800 amps (94%) and the V-MV is loaded to 920 amps (1080;0) following these operations. 

RERC@
V-A-H V-H 1000 850 118% 

98MW If V-H loading is below i060amps (125%), remedi~laction may not be necessary. 

Springs @
V-A-H V-H 1090 850 128% 

36MW Open H-R (CB# 3 at H). The V-H is loaded to 950 amps (112%) foliowklg this operation. 

4. V·H 0 V-A-H 1270 1000 127% Open H~R (C8# 3 at H). The V-A-H is loaded to 1120 amps (112%) following this operation. 

Open OG-LC (C8#'s 8 & gat OC) and OC-S (CB#'s 5 & 6 at S). The V-LC is loaded to 660 amps 
5. LC-U 0 V-LC 1070 850 126% (78%) follOWing this operation. 

6. V-MV 0 P-R 960 850 113% IF P-R loading is below 1060 amps (125%), remedial action may hot be necessary. 

Existing System 19Ju106.xls 
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Printed: 7/17/2008TABLE 1: N-1 Overload Cases - 615 MW 

System Loading Level = 615 MW (Load at Vista Substation + Springs Generation + RERC Generation) 

Results Remedial ,Action 

Case 
Number 

Line 
Outage 

RERC/ 
fullin9.§.. 

Generation 

Normal line 
Line Line loading rating 

overloaded (Amperesl (Amperes) 

Percent of 
Normal. 
Rating Potential remedial action 

1. V-LC 
RERO@ 
98MW 

H-U 1390 850 164% 
Open OC-LC (CB#'s 8 &9 ci1 OC) and LC-S (08#'s 5 &6 at S). This feeds OC from Freeman Sub. 
The H-U is loaded to 1040 amps (123%) and OC voltage drops 7% following this operation. Load tap 
changers at OC should reduce the voltage drop. Load shedding may be necessary. 

V-LC 
RERC@ 
98MW 

LC-U 1080 850 127% 
Open OC-LC (CB#'s 8 &9 at OC) and LC-S (C8#'s 5 & 6at S). The LC-U is loaded to 740 amps 
(87%) fpllowing this operation. 

V-LC 
RERC@ 
98MW 

V-H 960 850 113% 
If V-H loading is below 1060 amps (125%), remedial actioh may not be necessary. If relief Is 
necessary, open OC-LC (C8#'s 8 & 9 at OC) and OC-S (CB#'s 5 &6 at S). The V-H Is loaded to 890 
amps (105%) following this operation. 

2. H-U 
RERC@ 
98MW 

v-Lc 1310 850 154% Open OC·LC (CB#'s 8 & 9 at OC) and OC-S (C8#'s 5 &6 at S). This feeds OC from Freeman Sub. 
The V-LC is loaded to 1050 amps (123%) following this operation. Load shedding may be necessary. 

3. V-A-H 
RERC@ 
98MW 

V-H 1120 850 132% 
Open OC-LC (C8#'s 8 &9 at OC) and OC-S (C8#'s 5 &6 at S). this feeds OC from Freeman Sub. 
The V-H is ioaded to 1050 amps (124%) Bnd OC voltage drops 7% following this operation. Load tap 
changers at OC should reduce the voltage drop. Load shadding may be necessary. 

4. LC-U 
RERC@ 
98MW 

V-LC 1090 850 128% 
Open OC-LC (08#'s 8 &9 at OC) and OC-S (CB#'s 58. 6 at S). The V-LC Is loaded to 720 amps 
(85%) and OC voltage drops 7% following lhese operations. Load tap changers at OC should reduce 
the voltage drop. 

5. V-H 
RERC@ 
98MW 

V-A-H 1190 1000 119% 

If V-A-H loading Is below 1250 amps (125%), remedial action may not be necessary. If relief is 
necessary, Open H-R (C8# 3 at H), OC-LC (C8#'s 8 & 9 at OC) and LC-S (CB#'s 5 & 6 at S). The V
A-H is loaded to 900 amps (106%) and OC voltage drops 7% following these operations. Load tap 
changers at OC should reduce the voltage drop. 

6. MV-RERC 
RERC@ 
98MW 

P-R 1060 850 125% 
If P-R loading is below 1060 amps (125%), remedial aclion may not be necessary. If relief Is 
necessary, opeh F-MV (CB# 4 at MV). The P·R is loaded to 940 amps (111%) and H-U is loaded to 
930 amps (.109%). 

7. P-R 
RERC@ 
98MW 

MV-RERC 1160 1000 116% 
If MV-R~RC loading is below 1250 amps (125%), remedial aclion may not be necessary_ If relief is 
necessary, open R·RERC (C8#'s 5& 6 al RERC). The MV-RERC is loaded to 860 amps (101%) and 
H-U is loaded to 920 amps (108%). 

Existing System 17JUI08.xls 
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Prinled: 5/1212006TABLE 2; N-2 Overload Cases 
- - - THIS IS NOT A COMPLETE LISTING - - lesser overloads can occur with other line outage combinations 

System loading Level = 4JO MW System Loading Level = 510 MW 

Results Rosulls Remedial Aclion 

EmerQe~ Line_ Emergency 

Case 111 line i12 Line ~ Line loading line rijJjng Case #1 Line 112 Line IJn§.. ~ lino rating 

Number Outage Outage overloaded (Ampl'Iros) (Amperes) Number OUlage Outage ovorloilded (Ampere§,) lA!n.w.§l Potential rernedlal Mtion 
1. With Springs Gen at 36 MW, 

1 (C) V-LC H-U F-OG 1500 1060 ,. (C) V·LC H-U F-OC >1600 lOGO 
F-0C Is al '1300 amps. 

- DROP LOAD AT 
OC/S/LC/U 

:/ .. 

1. With Springs Gen at 36 MW. 

2. H·U F-GC V-LC 1250 1060 2. l-l·U F-GC V-LC 1560 1060 
V-LC is al1140 amps. 

- DROP LOAD AT 
OC lSI Le IU IF NEEDED. 

1. With Springs Gen al 36 MW. 
H-U is at 1130 amps. 

3. Vole F'OC I+U 1220 lOGO 3. V-LC F-GC H-U 1500 1060 
- DROP LOAD AT
 

OCI S/LC IU IF NEEDED.
 

1, With Springs Gen al 36 MW,
 
V-H Is al 1270 amps.
 

2. Wilh RERC Gen at 98 MW.
 
4. V-LC V-F H-U 1190 1060 4. V-LG V-F H-U 1540 1060 

H-U is al1170 amps. 
- DROP LoAD AT 

OC I S I LC 1U 

1. With SprlhgsGen at 36 MW,
 
V-H is al1420 amps.
 

2. With FlEHG Gan at 98 MW,

5. V-LG V·A-H V-H 1160 1060 5. Vole V-A-H V·H 1580 1060 

V-H Is 611200 amps. 
- DROP LOAP AT 

OC/S/LC/U 

:!&Lz ., 

1. With Spr[ngs Gen al36 MW. 
F-GC is at 1330 amps. 

l>.(C) Vole LC·U F-GC 1150 1060 6.(0) V-LC LC-U F-OC 1500 1060 
- DROP LOAD AT 

OC/S/LC/U 
There are 2 additional overload cases. There are 19 additional overload cases. 
NOTE: (C) Line #1 and Line #2 share the same wood poles ("common-mOde" outage). 

Existing System l1May06.XIS 



TABLE 3: Additional N-2 Overload Cases, sorted highest loading to lowest P,;r:led: 511212006
 

System loading Level; 570 MW
 

Results
 

Em.o,men.;">' 
case ., Line ,,02 Lme Line loading line ralm~~ 

Numaer Ou:age Dlrtage ovWJpadlld !~rr'Ge",sl tM)Q~.sl 
1. (e) v-LC tH) F-DC »000 1050
 

2. H"U F-OC V-LC 1560 1060
 

3 V·Le F-OC H-U 1500 1060
 

4. V-LC l/·F H·U 1540 1060
 

5. V·LC V,A-H V-H 1580 1000
 

6 (e) V·LC LC·U F·OC 1500 1060
 

7 V·F H·U V·LC 1470 1060
 

8. V-A-I-! V-Rl V-H 1440 1060
 

9. V·LC V-H V-A.·H 1680 1250
 

10. V-A-H 1j-R2 V-I-! 1420 1060
 

11. '1·F V·A·I-! V-H 1420 1060
 

12. V·LC V·MV H·U 1410 1000
 

13 V·LC H·R H-U 1380 1060
 

14. V-A·H V·MV V-H 1380 1060
 

15 H-U .~·MV V·'LC 1370 1080
 

16. V-i.e V-Rl H·U 1330 1060
 

17. te) V·MV RERC-R P-R 1330 1060
 

18. V·F V·MV P·R 1300 1060
 

19. V'r V·H V-A-H 1470 1250
 

20. V·H V-A-H V·LC 1190 1000
 

21. V-F rIL-MV F·MV 1-190 1060
 

22. V-AI H-R V·R2 n60 1060
 

23. (e) V-AI V-R2 H·R 1370 1250
 

\,I,;: p.p
24. (e) V MV 1120 1060 

25 V·MV P-R RERC·R 1110 1060
 

NOT=. ; C) Une:1 nne ....f -!.I02 S>i"~rp. ihe samewoc;:! pc!esTcorr:mo!1-mc-d~' ;)u1ago) 
Ex,s;ng Sysle", 11 MarOC. xis 



TABLE 4 

N·2 Overload Cases, sorted by Line #1 N·2 Overload Cases, sorted by L\q~JJ. 5/12f2006 

Svsl"'" Loading Level =570 MW Syslem Loadtng Lewel " 510 MW 

A"sUIls 

E;ml!roanev emergency 
Case #2 une ~ ~Cad!ng lloe rnllng Ca>a ~1 Line Jf2 Line .bi!:l£. Line 'Ioaning ~ 

Numbe1 Oulage ~ ffi~~~ 'Amoeresl lI:umbe, Ou;age Outage ~ fAmpe'",,) ~ 

15.	 11.lJ F·MV Vole !370 lC6G 15 F-MY V-LC 1370 1060 

H·U F·OC V·LC 15S0 1060 2. H·U F.QC V-LC 1560 1060 

14.	 Y·A·H V·MY V-H 1380 lCM 3. Y·LC F-OC H·U 1500 1060 

8.	 Y-A-H Y-AI Y·H 1440 1060 21. V.F 1-190 l()6Q 

10.	 V-A·H V·R2 Y-H 1420 1060 13. V·LC H-A H.lJ 1380 1060 

21.	 Y-F 'HL·MV F·MV 1190 1060 22. V-Al H-fl Y-R2 1180 1{)60 

7.	 V-F H-U V-LC 147.0' 1060 7. V-F H·U Vole 1470 1060 

24.	 V-F P-R V-MY 1120 1060 Y·LC H-U F-OC 1060 

11.	 Y-F Y-A-H V-H 1420 1060 6. V·Le LC-U F-OC 1500 1060 

19.	 1470 1250 24. Y-F P-R V-MV 1120 

18.	 V·F· Y-W(V P-A 1300 1060 25. V-MY RERc.A 1110 1060 

20.	 V-H V·A·H V-LC 1190 1060 17. Y·MY RERC-R P·A 1330 1060
 

V-lC F-OG H-L1 1500 1060 11. V·F Y-A-H V-H 1420 "060
 

13.	 1380 1060 20 Y-H Y·A-H V-Le 1190 1060 

I.	 V·LC H·(J ?·OC 1060 s. VOle Y-A·H V-H '060 

6.	 V·LC LC·U F-QC 1500 1060 4. Y·LC Y-? H·U 1540 1060 

5.	 V·LC \'-A·H V·H 1sao 1060 19. Y·H V·A-H 1470 12SD 

4. V-LG Y-F H·U 1540 1060 9. Y-LC Y-./1 V-A·H 1680 1250
 

9 V....C V·H V·A-H 1680 1250 14. Y·A·H V·MV V·H 1380 1060
 

12.	 V·LC Y-MV H-U 1410 1060 lB. Y-F V·MY P-R 1300 1060 

16.	 \t·LC V·Rl H·U 1330 1060 12. V-LC V·MY H.lJ 1410 lC60 

25.	 V·MY P·R RERC·R 1110 lOGO 8. V·A·H v-fll V-H 1060 

17.	 Y·MY AERC·A P-A 1330 1060 15 V'Le v·RI H-U 1330 

22.	 Y·Al H.A V·F!:2 1180 lC6e '·0. Y-A·H V·R2 ",/-H 1050 

23	 Y·Al· Y·R2 H·R 1370 1250 23. V·AI V·A2 H-R 13m 1230 



TABLE 3: Additional N-2 Oveiload Cases, sorted highest loading to lowest P"r\ed: 51'2.12006 

SysWm LoadI<1g Level = 570 MW 

AeSl~ls 

5.m'l'M"·;Y
 
case ., line ~L e !JM. Line loadil'\O ~
 

~aNumter Ou Outage nvllrlpadlld £&rr~ ~-~
 
He) V-LC :i-U F-OC >1600 1060
 

2 H-U F-QC V·LC 1560 ~060
 

3 V-LC F-OC H-U 1500 1060
 

4. V-LC !I-F H-U '540 '060 

5. V-{.C V-A-H V-H 1580 1060
 

6. (C) V·Le LC~ F-OC 1500 1060
 

7. V·F H·U V·LC 1470 '060 

8. V·A-H Ii·A, V·H 1440 1060
 

9. V-LC V·H V-A·H 1680 ;250
 

10. V-A-H V-R2 V-H 1420 1060
 

11 V-F V·A-H V-H 1420 1080
 

12. V-LC V·MV H·U 1410 1060
 

13 V-{.C 'i-A H·U 1380 1060
 

14. V-A·H V-MY V·H 1380 1060
 

15. H~ "-MY V-LC 1370 1060
 

16. V-LC V-AI H-U 1:Jd) 1060
 

17. (e) 'J·MV AERC-A P·A 1330 1060
 

18. V·F V-M'J P-R 1300 1060
 

19. V'r V·H V·A·H 1470 1250
 

20. V·H V-A-H V~C 1190 1060
 

2'. V-of HL-MV F-MV 1190 1060
 

22. V-Rl H-R V·R2 1180 1050
 

23. (e) V-Rl V-A2 H·R 1370 1250
 

24. (e) VF P·R VMV H2O i060 

25. V-i\ifV P-R REAe·R 1110 1060
 

NOTE= • ,,' outage) 
E:<ist,ng 5,518"-, , ,lIAay06 ..••5 



TABLE 4 

N-2 Overload Cases, sorted by Line #1	 N·2 Overload Cases, sorted by L~JJ! S'12>"2QG6 

Svs'- l.oeding Level,. 57Q MW System Loading Le~1 ,. STO PAW 

Resul1S ResuN' 

E craencv Err.~ 
Case lt2l.Jne hi!!!!.. leading r~ Case .~ Line Jt2 Line ~ U:1!lloll<1lna !i!!.ll3!!& 

Numb.&! Ouloilgll ~ (MI_~.!ill!,';l ~ml Numb'" O~:age Outage overloaded ~ IArr.pe<es\ 

15. H~ F-I\.\V Vole	 '370 lOGO F-MV 1370 woo 

2. H-U F-OC Y-t,.C 1060 2. H<U F-QC V-LC 1560 1060 

Y-A-H V-MY V·H 1380 1060 3. V-LC F-QC H·U 1500 W6C 

8_ Y-A-H VoRl V+! 1440 1060 21. V-F HL-M'/ F-MV 1190 1060 

Y-A+f Y-R2 Y-H 1420 1060 13.. V-LC H-R H-U 1380 1.060 

21. Y':;: HL-MV F-MY 1060	 Y..Rl Y-R2 '180 1060 

7. Y-F H-U V·LC	 1470 HIM 7_ Y-F H-U Y-LC 1470 1060 

24. Y.f' P-R Y-MV	 1120 1060 !. Y-LC F-OC "'1600 

11. Y·F Y·A-H V+!	 1420 1060 6. V-LC LC-U 1500 1060 

19. V-F- V+! V-,A-H	 1470 1250 24. Vof' P·R V-MY ~120 '·060 

18. Y·F V-MV P-R	 1300 1060 25. V-'.N RERC-R lIlO 1060 

20. V-H V·~·H Y·Le	 1190 1060 17. Y·MV RERCR P-R 1330 1060 

3. Y-LC F..QC H·I..I	 1500 1060 11. V-F V·H 1420 1060 

13. V-i.C H-R H-U	 1380 20 V-H V·A-H VolC 1r9O 1060 

1.	 V-LC K-U F-OC 1060 S. V-lC V-A·H V-H 1580 1060 

1500 :·:>/;o 4. IJ·LC v.;: H·U 1060 

5_ V-LC V·A-H V·H	 1560 1060 19. V·H V-A-f1 1470 1250 

4. VOle V·F H·U	 1540 1060 9. VOle V-H V..A·H 1680 1250 

9. Y· ...C V-H IJ·A·H	 lEBO 1250 14. V-A+! V·H 1"380 1000 

12. Y·LC V.. MV H-U	 '410 1060 :a. V";: V-MY P-R 1300 1000 

16. V·LC V-Rl H·U	 '330 1()60 12. V-LC V·M'! 14:0 IC60 

25 VNN P·R RERC-R '000 8 V-A-H V-Rl V·H l'-44O 1050 

17. Y·MY AERC·R P-R 1060 10. V'Le V·Rl H-U 1C';0 

22'. : 160 Y-A-H V·R2 "·H ":.420 

23 V·Rl· V-R2 H-R 1370 1250 23. VoRl V-R2 H-R 137'0 1250 

S .t.- ;;) Gp.f t. Vc ,An 42) 




