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September 1, 2011 

Mr. Terrence O'Brien
 
Deputy Director
 
Siting, Transmission and
 
Environmental Protection Division
 
California Energy Commission
 
1516 Ninth Street
 
Sacramento, CA 95814-5512
 

Re: North Brawley Geothermal Project Generating Capacity 

Dear Mr. O'Brien: 

c, 
The information outlined in this letter is in re$ponse to your letter dated August 15, 2011. The 
information requested in the engineering questionnaire is enclosed separately or contained in 
the response filed in response to Docket 11-CAI-02. Some background information regarding 
the North Brawley Geothermal Development Project is provided bel'ow. 

The North Brawley Geothermal Project ("North Brawley") is located within the North Brawley 
Known Geothermal! Resource Area ("North Brawley KGRA") north of the City of Brawley and 
separated by the New River. The North Brawley Geothermal Exploration Project was ,permitted 
by Imperial County by Conditional Use Permit (CUP) #06-0021 in August 2006. The North 
Brawley Geothermal Development Project was permitted by Imperial County by CUP #07-0017 
in November 2007. Construction of North Brawley began in December 2007. North Brawley 
has been operating since 2008. . 

1.	 Are there or will there be any shared facilities between North Brawley and existing or 
planned ORMAT local geothermal generation facilities, including East Brawley? If yes, 
please describe those facilites. 

North Brawley will likely share the same point of interconnection to the Imperial Irrigation 
District's ("liD's) transmission system as the proposed East Brawley Geothermal 
Development Project ("East Brawley·). North Brawley interconnects to liD's 92 kV line 
that runs north south along the east side of Hovley Road through the North Brawley 
substation. The propo ed East Brawley power plant, which will also have its own 
substation, will also interconnect to the 110 line at the North Brawley substation as'this is 
where there is available capacity on the 110 transmission system. 

In order to improve efficiency, while North Brawley and East Brawley will each have its 

c; own control room, the proposed East Brawley power plant wouJd be designed to allow 
ff J44;I} 
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for monitoring and operation from dedicated computers at two locations: one located at 
the offices in the North Brawley power plant on Hovley Road, and the other at the East 
Brawley facility itself. Given that all instrumention is computerized this is common in 
today's .power facilities. 

Given the delay in getting East Brawley permitted and the well field problems 
encountered at North Brawley. the decision was made to request an amendment to the 
North Brawley CUP requesting that the exploration wells drilled for the East Brawley 
Geothermal Exploration Project be added to North Brawley to add additional production 
and injection capacity. The amendment to CUP #07-0017 was approved in June 2010. 
These wells are for the sole use of North Brawley. and will not be shared. 

2.	 Does ORMAT plan to build additional power plants in the area? If yes, what is the 
schedule and what are the MW capacity increments. 

No. ORMAT has no plans to build any additional power plants within the North Brawley 
KGRA. 

3. Does North Brawley have its own dedicated production and injection wells? 

4. 

Yes. The North Brawley Geothermal Development Project has both production and 
injection wells dedicated to it. There are currently 16 production and 15 injection wells. 

Are North Brawley's geothermal steam production and delivery system shared or 
interconnected with another geothermal plant and or its geothermal steam production 
and delivery system, including East Brawley? If yes, please describe. 

• 
No. There are no shared systems. The North Brawley power plant is a stand alone 
binary power plant that contains 5 Ormat Energy Converters (OECs). There is no steam 
production from the wells or a steam turbine at this facility, only hot geothermal fluid. Six 
wells drilled for the East Brawley Geothermal Exploration Project were connected to 
North Brawley as described in #1. These are not shared wells, and are for the sole use 
of North Brawley. 

5. Will North Brawley's geothennal steam production and delivery system be shared or 
interconnected with another planned geothermal plant and or its geothermal steam 
production and delivery system, including East Brawley? If yes, please describe. 

No. There are no other interconnections planned. 

6. If additional steam can be provided to North Brawley, what is the maximum generating 
capacity that the unit can achieve? 

If additional hot water from production wells and additional injection capacity can be 
developed for the North Brawley power plant the maximum gross generating capacity is 
80 MW (16 MW x 5 OECs) based on generator limitations. There are other limiting 
factors such as cooling tower auxiliaries and gathering and injection pipe sizing that • 
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would increasingly reduce efficiency as more brine was added to the facility beyond the 
design point of 80 MW gross. Based on the California Energy Commission method for 
determining the average net generation at 61 degrees Fahrenheit, the net capacity 
would be less than 50 MW, because of increasing auxiliary and parasitic load, and 
reduced efficiencies. See the infonnation provided in the table for #3 of the engineering 
questionnaire calculations.This is a hypothetical case. Since cooling capacity is limited, 

' heat input would have to be drastically increased from present resource conditions to 
reach a gross generating' capacity of 80 MW. 

7.	 Is there a transmission interconnection study for North Brawley and can it be provided to 
us? 

Yes. The Transmission Interconnection Study for North Brawley is included with this 
response. 

Sincerely, 

CJn~~W~ 
Charlene L. Wardlow
 
Director Business Development
 

Enclosure: Engineering Questionaire responses 

cc:	 Tom Buchanan, Ormat
 
Chris Davis, CEC
 
Shahab Khoshmashrab, CEC
 
Matthew Layton, CEC
 
Chris Ellison, Ellison, Schneider & Harris, LLP
 
Samantha Pottenger, Ellison, Schneider & Harris, LLP
 
Bob Sullivan, Ormat
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EXECUTIVE SUMMARY 
Power Flow Analysis 
KEMA Inc. and lID's Planning Section performed the Power Flow Analysis to review th impact of 
the proposed orth Brawley 150 M\X1 generation pro'ect ("Project") when delivering power to lID 
internal electric~d network (50 MW), (50 MW) to SCE and 50 MW for Noreh Brawley load pr jt:cr til 
the 2010 timeEmme. i'he base case has rna e1ed the new ITO Niland Generation Project with 100 
MW (Heavy Summer ON-Line, Light Wimer OFF-Line). The Project was modeled as Twelve 12.5 
MW generators connected to the "CO" 92 kV line. The System Impact Study included power flow, 
transient and post-transient stability analysis for peak (heavy summer) and off-peak (light winter) 
conditions, modeled using Western Electric Coordinating Council ("WECC") cases with a detailed 
IID system representation for 2010. The short circuit analysis, performed by PDS consulti.1lg, PLC, 
is also indudeu as part of this s~rstem impact study at the request of lID. 

For the conditions modeled, the system impact study indicated that the addition of the North 
Brawley Project will have some lmpact on IlD's voltage and thermal loading conditions for the 
different scenarios studied under normal and contingency conditions. Voltage deviation and thermal 
rating violations attributable to the addition of the 'Project wiU require the design and 
implementation of a few System Operating Procedures (SOPs) and/or system upgrades. The 
addition of the Project and irs associated dispatch to Southern California Edison showed 2.5 tvfW 
increase on IID system losses for the Heavy Summer and 5.0 M\Xf for the Light Winter system o condition. The study results show that there were pee-existing voltage and thermal violations under 
outage conditions that were not attributable to the project. These system violations were not 
included in this report and are being addressed.in other planning fOlums. 

Transient Stability 
KElVIA Inc. on behalf of 1m erial District ("lID'') performed this Transient Stability analysis 
indicat d that the addition of the Project do s no advc1'sely impact the stability response of the 
system. On stability outages of the generator transformers, it has been noted that the generator itself 
must be tripped, Generation tripping [or the loss of the step-up transformer is a common practice 
and does not represent any additional problems to the lID system. 

C
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~hort Circuit Analysis 
A short circuit analysis was pc.rformed by PDS consulting, PLC. The executive summary reports the 
following: 
A short circuit study a d bre ker capability analysis has been performed to determine the impact of 
the additional North Brawley generation facility to thc IID Energy transmission systcm. The 
analysis found minimal impacts to the interrupting capability of the IID Energy transmission system 
due to the a.ddition of the North Brawley generation facility. The analy is also found that die 
intermpting capability of two of the breakers. H40 and H50. at the Euclid Sub tation will be 
exceeded (the pre-Project fault levels were at 99% of the interrupting capability while the post
Projecr fault level was found to be 101 %), owever lID Energy can re-schedule to an earlier date a 
project to replace the affected equipment with sufficient interrupting capacity prior to the in-service 
date of the North Brawley project. 

The results of the study also indicated that therc are a few fault interrupting devices on the lID 
Energy system which have fault current exposure levels near of their respective interrupting ratings 
(specifically Imperial Valley 230kV and EI Centro 92kV). However, these interrupting rating 
concerns have been identified as pre-existing conditions and not directly related to the North 
Brawley gene.ratioll project. 

Sensitivi~r Short Circuit Analysis 
1\ sensitivity analysis of to the original short circuit study and breaker capability analysis has been 
performed per project owner requ t to determine the impact of the North Brawley project phase 1\ 
(6 generators ill the amount of 12.5t\.1W each) connected to the lID Ene'gy transmission system. 
The anatysis found that the fault duty at the Euclid 92 kV ·ubstation will exceed the interrupting 
capability of two of the breakers, H40 and H50, at this substation (the pre-Proje.ct fault levels were 
at 98.4% of the interrupting capability while the post-Project fault level was found to be 100.04%), 
Even though these short circuit violations are marginal, the UD standard requires the replacement 
of these breakers once they reach their interrupting capability. 

Post~Tral1sient Stability Analysis 
The additi<Dn of the North Brawley Project did not impact the existing reactive power margins at 
selected buses for all the outage simulation studied with the exception of the Impel"ial Valley 
Miguel 500 kV line utage. An outage of the Imp rial Vall y- ·1iguel 500 kV line caused the reactive 
power margin at tive (5) II buses to decrease u to 4 AR. In particular, the addition of the 
North Brawley Project and the subsequent" outage of the Imperial Vall y -Miguel 50 kV line caused 
the reactive power margin at N. LA..QUIT 92 kV bus to decrease from 103 MVAR t 99 MVAR. 
A summary of the post-transient reactive power margin analysis can be found at Appendix B. 
Positive reactive power margins were obtained at all the buses monitored following the selected 
outages. 

c 
2 



Tl!I/lf.Iia/ ll'iilfltio!~ Dis/lief: Nor/!) Br('/Iv/~I .5jt.rtem fmp,1c! ,f/IlC!Y 

1 INTRODUCTION 
KElYii\ Inc. anti PDS Consulting, 00 behalf of fmpc 'ia! Irrigation Dist.rict ("UD"), performed this System 
Impact Study to review the impact of the proposed North Brawley 'I SO MW generatiun project ("Project") 
when deli\rering p \ . ro rID inrern I network (50 l\/IW), (50 M\'Q) to SeE and 50 (lI'fW) to 'iCIV the Pr jeet 
internal load in the 20'10 timcframe. The base case has modeled the new IID Niland Generdion roject with 
1001Vf\X! (Heavy Summer OK-Line, Light Winter OFF-Line). The Project was modeled as Twelve [2.5 M\\i' 
generators connected to the "CO" 92 kV line. Tbe System Impact Study included power flow, transient and 
post-transient stability analysis for peak Q.leavy summer) and orr-peak (light winter) conditions, modeled using 
Westem Electric C ordinating ouncil ("\'V'ECC") cases with a detailed lID system representation for 2010. 
The short circuit analysis, perfolmed by PDS consulting, PLC, is also included as part of this system impact 
study at the request of 00. 

2	 STUDY ASSUM'PTIONS 

2.1 Cases Studied 

This North Brawley analysis used power flow models representative of an lID 2010 system. The 
following peak (heavy summer) and off-peak Qight wint ') scenarios were studied: 

. Season, PSLF Case Name' Description . . -.'<-. 
I , 

~ - . '. 

Heavy Swruner Pre-Ptoject Planned he~ummet configuration without the Project 
Heavy Summer 

I 

Lil!:ht Winte.r 

Post-Project . 
Prc-Project 

.. H·· ... 
Planned heavy summer configuracion with Project - net OUt[lut 100 l'v1\V 

; -, .. .. , -...:......:
Planned light winter configuration without the Project 

Li"htWmter Post-Project Planned light winter configlU:ltion with the Project - net oulput 100 ~'1W •

2.2 Case Assumptions 

The two ~ CC Approved Power Flow Base Cases used to develop the North Brawley System 
Impact Study were: 
H.dlVY summer .. , . lOhs1a.SAV Approved 08/24/05 
Ligh winter 12Iw1sa.SAV Approved 01/19/06 

Both cases were selected because they were the most recently developed and available cases in the 
\,{'ECC library in the vi.cinity of the Project's in-service date. The lID system loads, resources, and 
topology were adjusted to represent the conditions expected in the yeRr the Project planned to 
initiate operations. 
The 2010 caRe used to model the impa t of the Project i1l.cluued planned ttansmissi n elemcl1ts 
internal to the IIO system for the timeframe as well as (he following changes to the base case: 

~	 Generation was modeled according to the IID's current generation interconnection (IID 
Queue list) that reflects generation eXlJected to be in operation dutlnj?; the study 'me frame. 
The generation ;It Niland 92 kV substation was dispatched accordi.ng to typical usage, Heavy 
Summer ON-Line, Light Winter OFF-Line. 

" IV - Dixieland 230 I 'line and 230/92 kV ttansfol:lner.
 

" EI Centro 230/92 kV transformer.
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2.3 Dynamic Models 

The srability models used for the Project were provided by the Project sponsor and included:
 
Generator - GENSA 1 - Salient pole geneJ:amr represented by equal mutual inductance rotor
 
modeling.
 
Exciter - EXAC8B - Brusbless exciter with PTD voltage reguhtor.
 
Governor -W2301- Woodward 2301 governor and basic turbine modd.
 

2.4 Loads a1ld Resources 

Thetable beIowshOW5 t1e IlDIoads, asses, generation, and area Interc lange f;or the cases studied.0 

C 
I 

Case' 
o' 

SummetPs:e SU~hIer Post Winter Pie Whiter l'?ost .-
Load (11W) 1193.6 1243.6 268.5 318.5 
Load (1vfVAR) 443.8 474.7 60.7 91.6 .. 

---_. 
o Losses (MW) 58.1 59.5 37.0 42.7 

Losses (MYAR) 323.5 332,6 195.3 243.3 

I' -------
Interchan/{e (M\"{f) 74 I 174, 770.7 870.3 
Total lID Shunts 

; 

(MVAR) -558.7 -587.8 -197.4 -2'14.4 

lID Generation (.tvIW) 1325.5 1416.9 1076.3 1231.5 
IID Generation 

209.7t.(1:vfVAR) 179.9 60.7 112.1 

2.5 Power Flow Evaluation Criteria 

For this analysis, the system was evaluated for its thermal loading capacity and voltage performance 
(primarily voltage drop). The s 'stem was evaluated both with all lines in service and under 
emergency or unplanned outage conditions that oUght occur such as the outage of a line or 
transformer. \X1ECC Reliability Criteri nd the North American Electric Reliability Council 
("NERC") Planning SLandards ere used to evaluate the system as noted below. W'hile the 
N ERC/WECC criteria are ap l.i:.cable, the interconnecting transmission system owner/operator may 
have stricter voltage or thermal conditions based on operating or reliability needs. 

The following criteria were used to determine the impact of the (a 'lity on rID's system for pre
contingency and post-contingency conditions: 

•	 Pre-disturbance b· s oltage must be between 0.95 per unit and 1.05 per unit. (an IID
specific requirement) 

:a	 Allowable voltage deviation of five (5) percent for N-1 Contingencies (deviation from pre
disturbance voltage). 

•	 Allowable voltage deviation of ten (10) percent for N-2 contingencies (deviation m pre
disl:urbance voltage). 

e Po t-transie t u.~ . ltage must be at least 0.90 per unit (an lID-specific requirement) 

'it Pre.. and post-disturbance loading to remain within the e. 1.ergency ratings of all equipment 
andlline conductors. The emergency ratings are determined by the owner/operator of each 
equipment item. 
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i\s applied in lhe analysis, all tabJe~ and result for IO:1ding critel:ia were based on the normal or continuous
 
rating (Rating 1) for all lines in service conditions and the tJ ergency rating (Rating 2) for outage conditions.
 

2.6- Stability Al1aJ)'si... EvaluatiolJ Criteria 

The follo'\:ving NEr:/\VECC stability criteria l were used ~o ~~.al~late the imp-act of the Project: ; IOut3gC Frequcncy 

I 
r,'• I i\.ssociated with the'. .. . Post Transient I 

NERC and WECC II> c TranSient Voltage DIp Mirumum lranslent \' L f)" 
. , eno,mance ~ d d F 0 ragc CVIlHlOll

CategorIes C . ::iran ar requency Standard S "I
ategDL'Y taoe arc
 

__________-t-.>-(O_l_lt~ar;;e/.i...y_ea_r.i...) _t---

'A fNot Applicable Nothmg in addition ro NERC
S 'stem normaL
 

Not [0 exceed 25% at
 
load buses m 30% at
 

Not below 59.6Hz forB 
non-load buses. Not to exceed 5% al

One element 6 cycles or more at a~ 0.33 Not to exceed 20% :my bus.
out-oE-service load bus.

for more than 20 
c des at load buses. 
NOI to ~cced 30% at

C 
any bus. Not below 59.0Hz for

Two or more Not to exceed 10% at
0.033 -0.33 Not to exceed 20% 6 cycles or more al a 

clcments , any bus. 
for more than 40 load bus. 

out-of-servICe 
c cles a t load buses.

-----f-------f...::.L.'-"---'--'-'-'-'-----"------'-'--'----
D 
Extreme multiple <o.o:n Nothing in addition to NERC
 
element Ollt es
 •
INiTiAL POST TRAN81ENT 

VOLTAIiE VOLTAIiE 
OEVIATLO 

~ ___LW 
a 
;:) 

z ~ r 
"ROM POST 
TRAN9IEN.T 

POWER FL.OW
~ 
:::E 8TUDY 
LLI 

~ 
!j 
g MAXIMUM TRAN8IEHT. JJ,.V, X 100'!l. 

VOt.1l'ClE!! DI (I INITIAL VOL'D'.aeC/J MAXIMU 
TRAN8IENT
 

VOLTAae:
 
DIP
PAUL.T
 

....-cLEAReD
 

o 10 1 to 8

S CONDS SECONDS MINUT S


E -_._-----' 
I Reference: \'(!e:;tem l~lcctrjr.ity Coordinating Council NERC::/I.V;::;CC 1'IwI.ling Standards, Re"ised Augusl 9, 2002, p"ge 
12·13. 
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3 STUDY METHODOLOGY 

3.1 Powet Flow Methodology 

Power flow analysis considers a snapshot in time where tap changing transformers, static var 
devices, and phase-shifters have had time to adjust. In addition, a swing generator balances 
generation and load (plus losses) on the system during each conlingency scenario. All power £1m.\' 
analysis was conducted with version 16 of General Electric's PSLF software. Power flow I'esults 
were monitored and reported for the IID area. 

Thermal and voltage performance of the system was evaluated under normal N-O (no contingency), 
emergency N-l (single contingency) and select N-2 (double contingency) condition-. Thermal 
loadings were reported when a modeled transmission component loaded to 100% or more of its 
normal MV rating (as provided in the power flow databa e). 

Transmission volta e violation~ for normal N-O (no contingency) conditions were reported where 
per unit voltages were less than 0.95 or greater than 1.05. Emergency (N-l, single contingency and 
N-2 double contingencies) voltage violations were reported when per unit voltage was less than 0.90 
or greater than 1. 5. In addition, voltage deviations between the pre- and po ·t-contingency 
conditions were recorded whenever these deviations were greater than 5% for single contingencies 
and 10% for double contingencies between the pre- and post-Projec power flow cases. 

3.2 Transient Stability Methodology 

Transient stability analysis is a time-based simulation dun assesses the performance of the power 
system shortly before, during, and shortly following a contingency. Transient stability studies were 
performed to verify the stability of the system following a system fault. 

Transient stability analysis was performed based on WECC Disturbance-Performance Criteria for 
selected system contingencies using version 16 of Genetal Electric's PSLF software. Transient 
stability contingencies were simulated for 10 seconds, including 1 secolld of pre-disturbance data 
and 9 seconds of post disturbance response. All faults fat all voltages assumed a 4 cycle breaker 
clearing time. System damping was assessed visually with the aid of stability plots. 

The following parameterS were plotted on the stability plots: 
Rotor Angle 

The totot: angle plots assist in determining how the proposed r: r jeet would swing with respect 
to other generators in the area. The plots indicate whether the unit would remain synchronous 
with the rest of the system following a disturbance. 

Generator Speed 
The generator speed plots, assist in determining how the proposed Projec would react (speed 
up, slow down) with respect ro other generators in the area. The plots indicate whether the unit 
would remain synchronous with the rest of the system fol!owing a distnrbance. 

c 
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Bus Voltage 

Bus vol tage plots provido a means of d teuing out-or-step conditions and are useful to assess 
the magnitude and duration of post disturbance voltage dips and peak-to-peak voltage 
oscillation . The vultage plots also indicate system damping response and, the expected bus 
voltage following the disturbance. 

Bus Frequency 
Bus frequency plots provide peeted magnitude and Ul milan of post-disturbance frequency 
swings as well as it dicating possible over-frequency or under-frequency conditio1ls. 

3.3 PO!it- Tral1sieJ1t Stability Methodology 

The \'{!ECC/NERC standard was llsed to assess the adequacy of the study results. The post
Transient analysis related ev luation criteria used are: 

Maximum voltage deviations allowed at aU buses in the po t-tmosient time frame will be 5% for 
N-l and 10% for N-2 unless a lower standard has been previously adopted 00 selected buses. 
Southern California Edison (SCE) allows a lower standard of 7% post-transient voltage deviation for 
N-"1 contingencies. Table "1 also provides a summary of the WE C/NERC post-transient deviation 
standard. 

111e post-transient reactive power margin analysis evaluated criteria used are: 

• JlvIinimum reactive power margin at any bus following N-l outage is 100 Mvar 

• Minimum reactive power margin at any bus following N-2 outage is 50 Mvar. •
Outage Frequency 

NERC and \\lECC 
l\ssociated with the Transient \Toltage Dip Minimum Transient Post Transient Voltage'
Performance

c'ategmies 
Category 

Standard Fre<:juency Standard Deviation Standard 

(outage/year) 

A 
i\'ot Applicable Nothing in addition to )JERC

System normal 
, Not to e)(ceed 25% at 

B 
10 d buses or 30°/< at Not helow 59.6Hz for 

One element 00.33 
non-load buses. 

6 cycles at more at a Nol to exceeu 5% at 
Not to exceed 20% any bus.

out-oE-service for more than 20 
load bus. 

cycles at load buses. 

C 
Not to exceed 30% at 

Two or more 
any bus. Not below 59.0Hz for Not to exceed 10%'at 

elements 
0.033  0.33 Not to exceed 20% 6 cycles or more at a any bus.

for more than 40 load bus.
out-oE-service cycles at load buses._._----
D 
E-xtreme multiple < 0.033 Nothing in addition to NERC 
dement outages 

Table ·1: \X!'FCC/NERC Post-Transient and Stabilit ; Analusis Eval:Jaaon Criteria 

7 
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4 PE. (REAVY SUMME ) PO\Xi'ER FLOW FINDINGS 

This section provides the results obtained by applying the assumptions and methodology. It 
illustrates the findings associated with the power flow analysis for the peak, hea y summer 
condition. 

4.1 Peak (fIea ry slimmer) Pre and Post Project Cases 

The pc -project case was used as a benchmark for the analysis. The post-Project case energized the 
North Brawley Project connected radial to the Calipatria - Park View 92 kV line and scheduled 50 
MW of power for delivery to Southern California Edison. 

As compared to the bendunark (pre- roject) casc, tile addition of the Project showed a few voltage 
and ermalloadings violati tis. These violations were noted in the base case under both, the single 
and double contingency scenarios. Below are violations amibutable to the project as shown in the 
following tables. The impacl La IlD system losses was 2.5 Ivr\Xf. The primary direction of flow from 

the Project was towards the Park View substation. 
The tables depict voltage deviation greater than S% for 01-1 conditions and greater than 10% for 
N-2 conditions. 

N-l Volta e Deviation Findin s 
Rre PostkV Area 

163 0.0495 0.0509I92 6 

c 
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4.2 Peak (heavy summer) Loading Compatison tables 

To ease the comparison between cases, the following tables show the loading 011 nn elements for 
all equipment in service (no outage, N-O) and for contingency conditions (N-l and N-2). Overload 
p rccntages <Ire based on the continuous rating for N-O conditions and emetgency ratings fot 
contingency conditions. lID, for screening purposes, typically uses identical continuous and 
emergency ratings (0' its facilities. Typically 110% of continuous rating is an acceptahle emergency 
rating. 

4.2.1 Peak (heavy summer) N-O Continuous Loading 

No thermal loadin violation were observed on any liD system element prior to simulating a 
contingency outage. This b e:vation appli s to both the pre-project and post-pr jeet summel' cases, 

4.2.2 Peak (heavy summel) N-1 ingle Contingency Loading 

The following table shows the elem nt loadings [or the most significantly overloaded elements and 
shows the impact the Project ha on tbe 1 adings of elements due to outages, Please refer to 
Appendix B (pre) and Appendix C (post) for all the loading data. 

From Name .l<V To . Name: kV ck i'Yii~ .MVA ...:o:..:t;.:;lta::Jg""e,--.:.."-p:..:re,--~_,-,p=os=:t,----,.=-o.:.u{a~9:;::e,:=::d:;.es:.;o::.:rC!'lp7U:=o::n-7.-:::-::_"-:c:-:-:~~ 
TranAVES6 92.00 to AVS6 161.00 

6279 CVSUB 92 8808 CVSUB161 161 Tran 125 95.30% 103.30% Circuit 1 
Une CVSUB 92.0 to JACKSON 92.0 

8281 AVE56 92 al105 AV58 161 Tran 125 IIn&_4 96.50% 101.60% Circuit' 
line AVE56 92.0 10 OASIS 92.0 Cireuit 

1_6;:.:2:..:8-'--1-'-A.:..;V.=;E.::.;56"'_-=.;92::..-...:6.::.;80:..:5_;..:.AV.:..;S;.::;6__--:.1o::.;''---'-_T:.:.;fa'''-n'--_.;.;12:..:5_,_''''-in''"e''''6'-----'9;..:.7;..:..'1.;;.0%:.:.'_':..:0.::.;0..:..60:..:O/'.:...---'1'-- _ • 
4.2.3 Peak (heavy summer) N-2 Double Contingency Loading 

The following table show5 the element loadings for the most significantly overloaded elements and 
shows the impact the Project has 00 the loadings of elements due to outages. Please refer to 
A endix B (pre.) nd J\) endix Cost) t alllhe loading data. 
From Name kV To Name kV ck Type MVA Outage Pre Pqsi Outage !tesarlplion 

NONE 

•9 
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4.3 Peak (heavy summer) Element Flow . 

The rallowing table hig . hts the magnitude (not direction) of flow (in Nf\XI) of various IID dements and 
\'{!ECC-ddmed paths under continuous conditions. 

Element (unit of mea ute) SiJmme'rPre Summer Post 
EC 161/230 Transfooner (MW) 6.6 0,2 
AVE 58 161/92 Transformer Circuit 1(MW) 109.4 113.3 
NILAND 161192 TransfomlerCircuit 1 (MW) 4.1 17.2 
CV 92/161 Transformer Circuit 1 (MW) 44.9 52.3 
IV 500/230 Transformer Circuit 1(MW) 104.2 147.2 
IV 500/230 Transformer C·rcui 2 Yf1 23.4 -_...... 33.1 

-~ 

Niland-Blythe 161 kV (MW) 

• 

·117.7 
Niland-Blythe 161 kV (MVAR) 34,3 
IV-EI' Centro SW 230 kV (MW) 2.3 
IV-EI Centro SW 230 kV ( VAR) 30.8 
Mirage-Ramon 230 kV (MW) 149.5 
Mirage-Ramon 230 kV (MVAR) -30,5 
Coachella-Devers 230 kV (MW) 58.0 
Coachella-Devers 230 kV MVAR -21.5 

SCIT (MW) 

http:N_-.....�


Intperial1mgrttiM Di.rt;ict: North Bra/pie)' J)!f!flllllJJjJact JtJl(iy • 
5 OFF-PEAK (LI HT W ER) POWE FLO WFINDIN S 

This section pwvides the results obtained by <lpplyiog the assumptions and methodology. It illustrates nil 
findings associ~tecl ",rith tbe power flow analy is for the winter, off-pe;tk, conditions. 

5.1 Off-peak (Hgbt wiJJter) Pre and Post Project CaSCfi 

The pre-project case was used as a benchmark for the analysis. The post-Project. cage energized the North 
Brawle}' Pr ject connected radial to the C:Jlipatria - Park View 92 kV line and scheduled 50 I\1\X/ of powet 
for deh\'ety to Southern California Edison 

As compared to the benchmark (pt:e-Project) case, the addition of the Project showed a few voltage and 
thermal loadings violations. These vi lati ns were noted in the base case under both, the single and double 
contingency scenarios_ The hjghlighted vio trons are attributable to the project as shown in the following 
tables. The impact to IID system losses was 5.0 IvI\v. The pt-imaty direction of flow from the Project was 
towards the Park View Sll station_ 
The tab es depict volt~ge deviation greater than 5% for N-1 conditions and greater than 10% for N-2 
conditions. 

NONE 

• 

•
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./j.2 Off-peak (light wiJJtel) Loading Gompadson tables 

To ease the comparison between cases, the following tables show the loading on IID elements for all 
equipmem in selvice (no outage, N-O) and for contingency condition -1 and 01-2). Overload percentages 
ate based on the continuous tating for N-O conditiom and cmee ency ratings for contingenC)1 conditions. 
ITO, for screening purposes, typically uses idcn ·cal continuous and emergency ratings for its facilities. 
Typically 110% of continuous rating is an acceptable emergency tating. 

5.2.1 Off-peak (lig t winter) N-O Continuous Loading 

No thermal loading violations were observed on any lIO system element prior to simulating a contingency 
outage. This observation apllies to both the pre-project and post-project winter cases. 

5.2.2 Off-peak (light winter) N-l Single Contingency Loading 

The fall wing table. bows the el menr loadings for the most significantly overloaded elements and shows 
the impact the Project has on the loadings of elements due to outages. Please refer t Appendix 0 (pre) and 
A ellclix E ost for aU the loadin data. 

8331 ELCENTSW 161 8335 ELSTEAMP 92 Tran 125 line 42 77.8% 107.8% 

( 

l2 
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5.3 On:peak (light wilJter) ElemelJt Flow 

The following table highlights the magnitude of flow (in MW) of various lID elements and WECC-dellncd 
paths under continuous conditions. 

EI ment (unit of easure)
 
EC 161/230 Transformer (MW)
 
AVE 58161/92 Transformer C'rcuit 1(MW)
 
NILAND 161/92 Transformer Circuit 1 (MW)
 
CV 92/161 Transformer Cireuit 1 (MW)
 
IV 500/230 Transformer Circuit 1 (MW)
 
IV 500/230 Transformer Circuit 2 WJ
 

Niland-Blythe 161 kV (MW) 
Niland-Blythe 161 kV (MVAR) 
IV-EI Centro SW 230 kl/ (MW) 
IV-EI Centro SW 230 k I ( VAR) 
Mirage-Ramon 230 kV (MW) 
Mirage-Ramon 230 kV (MVAR) 
Coachella-Devers 230 kV (MW) 
Coache a-Devers 230 kV ( VAR) 

WlnterPre inter Post 
23.4 29.8 
29.3 38.1 
22.1 40.1 
22.7 30.2 
190.5 222.0 
42.7 49.7 

8.9 20.0 
0.5 3.6 

164.5 208.4 
14.3 -1.2 

314.9 331.7 
18.1 -14.1 

246.0 259.8 
21.6 

557.2 
-13.7 

32.2 

587.4 
-2.3 •

6733.1 6782.8 

Path49 MW) 5185.8 5142.4 

SCIT (MW) 5979.9 6030.8 

. 13 
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6 TRANSI i T STABILITY FINDINGS 
Transient stability analysis was performed to assess impacts pertaining to the North Brawley generators. Transient 
voltage dips and first swing angular stability were studied to identify any stability issues. Stability analysis was 
perfocmed usmg the heavy summer and light winter base cases. Six normal fault clearing and six backup fault clearing 
cases (Appendix D) were selected very dose to the proposed generator. Monitored parameters included rotor angles, 
terminal or bus voltage and frequency profiles. The study found that voltage clips are within acceptable limits and the 
fOtor angles damp adequately followed by a disturbance in the system. 

6.1 Peak (heavy slimmer) cases 
The follo\lJing outages were simulated and monitored for impact at the local project bus (North Drawley) 
and selected regional busses for the Pre-Project and P -t-Project: 

..
Outage

[	 , 
I NoOutage .

Three phase fault at bus 8963 opens:
 
NTHBRTP2 92/13.2 transformer
 
Ttvee phase raull al bus 8967 opens:
 
NTHBRTP2 92/13.2 GPNBOfand NTHBRTP2 92/13.2 GPNB02 transrormers
 
Three phase fault at bus 8962 opens:
 
NTHBRTP2 92/13.2 GPNBOI. NTHBRTP2 92/13.2 GPNB02. NTHBRTP3 92/13.2 GPNB03 and
 

I	 NTHBRTP3 92/13.2 GPNB04 transformers plus NWSWYRD·NTHBRTP2 and NWSWYRD·NTHBRTP3 
lines 
Three phase fault at bus 8910 opens: 
NTHBRTP2 92113.2 GPNB01, NTHBRTP2 92113.2 GPNB02, NTHBRTP3 92/13.2 GPNB03 and 
NTHBRTP3 92/13.2 GPNB04lrllnslormers plus NWSWYRD·NTHBRTP2. NWSWYRD-NTHBRTP3, 
NTAp·PARKVEW and NTAP·CALIPAT lines (Entire project) 
Ttvee phase faun at bus 8740 opens: 
PARKVIEW-BRAW92 .. 
Three phase raull at bus 8697 opens: 
CALIPAT-CAlTP2 -

I 

, 

Slimmer 
Pre,Projecl 

Stable 
Not In service 

Nol in service 

Nol in service 

Not in service 

Stable 

Summer 
. Post-Prorect 

Stable 
Stable 

Slabl;;-

Siable 

Stable 

Stable 

Stable Stable 

- 
6.20ff-peak (light winter) Cases 

. Winter I Winter'Outage	 . , '.	 .  Pre-P;Vject Post, '. , . Project. 

Stable 

1Stable , 

Nol in seNiee 

-
StableStable 

_
Stable , StableThree.~~ase fault at bus 8697 opens: 

L CALlPAT·CALTP2 __..______ -------------------------_. 

No Outage Slable Stable 
Three phase rault at bus 8963 opens: Not in service Stable 
NTHBRTP2 92/13.2 transformer 
Three phase fault at bus 8967 opens: Nol in selVice 
NTH8RTP2 92/13.2 GPNBOland NTHBRTP2 92/13.2 GPNB021ransformers 
Three phase fault at bus 896.2 opens: Nol in sefVice 
NTHBRTP2 92/13.2 GPNB01. NTHBRTP2 92/13.2 GPNB02, NTHBRTP3 92/13.2 GPNB03 and NTHBRTP3 
92/13.2 GPNB04lransfoTmers plus NWSWYRD-NTHBRTP2 and NWSWYRD-IffiiBRTP3lines 
Three phase fauB a111us 8970 opens: Stable 
NTHBRTP292113.2 GPNB01, NTHBRTP2 92/13.2 GPNB02, NTHBRTP3 92/13.2 GPN003 and NTHBRTP3 
92/13.2 GPNB04 transformers plus NWSWYRD-NTHBRTP2. NWSWYRD·NTH8RTP3. NTAP-PARKVEW 
and N1AP-CAUPAT Unes (Entire proiectl 
Three phase faull at bus 8740 opens: 
PARKVrcW·BRAW92 -- .... 

........ _ 14
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7 SHO T CIRCUIT FINDINGS 
I\. short circuit study and breaker capability analys.i has been performed by PDS consulting, PLC. to det' 'mine
 
the impact of the additional ortb BI: vley genemtion facility to the IID Energy transmission system. The
 
analysis found minimal impacts to the interrupting cal:l ility of the IID Energy transmission system due to the
 
addition of the Nord Brawley generation facility. The analysis abo found that the interruptin capability of
 
two of the breakers, H40 and H50, at the Euclid Substation will be exceeded (th pre-Project fault levels were
 
at 99% of tbe interrupting capab' 'ty while [he post-Pl"Ojecr fault level w: s found to be 101%), however IID
 
Energy can re-schedule to an earlier date a ptojecl to replace the affected equipment with sufficient intermpting
 
capacity prior to the in-sel'Vice date of the 1 l:th Brawley projec .
 

The results of the study also indicated that there are a few fault interrupting devices on the fID Energy system
 
which have fault current exp sure level near of their respective interrupting ratings (specificall.y Imperial
 
Vatley 230kV and El Centro 92kV). However, these interrupting raLing concerns hllve been identified as pre

existing conditions and not directly related to the North Brawley generation project.
 

8 SENSITIVITY SHORT CIRCUIT FINDINGS 
A sensitivity analysis of to the original short circuit study and breaker capability analysis has been performed 
per pr.oject owner request to deteanine the impact of the -orth Brawley pr ject phase' (6 generators in the 
amount of 12.5MW each) connected to e lID Energy tran mission system. 
The analy is found that e fault duty at the Euclid 92 leV substation will exceed the' te.rrupting capability of • 
two of til breakers H40 and H50, at this substation (the pre-Project fault levels were at 98.4 Vo '.Jf the 
interrupting capability whUe the post-Project fault level was found to be 1 0.04%). even though these short 
circuit violations are marginal, the lID standard requires the replacement of these breakers once they reach 
their interruptin r capability. 

.- ~ .-., - - '.-' ". -~~._.- IS 
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9 POST-TRANSIENT S ABILITY FI DIN S 
Imperial Irrigation District (lID) has contracted PDS consulting, PLC (PDS) to perform a post-transient power 
flow analygis including reactive power margin test for the integration of the N rth Brawley Generation Project 
to the IID energy system. TIle scope of the post-transient analysis is to determine the impact caused solely by 
the adclition the North Brawley generation project to the IID Energy t.ransmission system during the post
transient time frame. 

9.1	 Post-transient Power Flow Analylds 

Post-transient power flow analysis was performed on both the pre-project and post-project base cases fOJ: the 
2010 heavy summer d 2010 light winter operating conditions. The two base cases \vere used to simulate the 
impact of the North Bmwley Project during single -1) as well as multiple contingencies. The N-l and selected 
multiple conting ndes simulated included: 

• All single (92-230 1cV) transmission circuit outages within the vicinity of the project
 
s All single transformer outages within the vicinity of the project
 

•	 Selected outages of double circuit tower lines (92-230 1cV) within the vicinity of the project. 

The contingency lists for the post-transient analysis can be found in Appendix C. 

The WECC/ ERC standard was used to assess the adequacy of tb~ study results. The post-transient analysis 
related evaluation criteria used are: 

!I	 Maximum voltage deviations allowed at all buses in the post-transient time frame will be 5% for N-l 
and 10% for N-2 unless a lower standard has been previously adopted on selected buse-. Southem 
California Edison (SCE) allows a low r standard of 7% post-transient voltage deviation for N-1 
contingencies. Table 1 also provides a summary of the \VECC/NERC post-transient deviation standard. 

9.2 PO!it-transient Reactive Power Margin 

Post-transient reactive power margin analysis was p -formed on selected buses in the IID transmission sy~tem 

following selected critical outages. This analysis was performed using the 2010 pre- and post-project base cases. 
The list outages simulated and the buses monitored are provided below. 

8	 N. Laquin -Avenue4292 IcV line outage 

8	 Imperial Valley-Miguel 500 IcV line outage 

11) Palo Verde-Devers 500 kV line outage 

N. Gila-Imperial Valley 500 kV line outage
 

$ Imperial VaUey-Elcentro 230 kV line auta e
 

Ii ELSTi\;12 and REPU2 generator outages
 

Hi 

11 



Impmtt! Tmgptilill Di,rbic,t: NOli/; .Bm/!l/~Y s..yJtelll Impact S/lI'IY 

The monitored buses included: 

• Avenue 58161 kV 
• Coachella Valley 161 kV 

• N. Laquinra 92 IcV 

• Coachella VaUey 92 kV
 

II Midway 92 kV
 

~ Niland 92 kV
 

.. Elcentro 92 kV
 

o Cal xico 92 kV 

• Pilot Knob 92 IcV 

• Dixieland 92 kV 

The post-transient reactive power margin analysis evaluated criteria used are: 

• Minimum reactive power margin at any bus follou.;ng N-l outage is 100 Mvar 

o Minimum reactive power margin at any bus foLLm.ving N-2 outage is 50 Mvar. 

Table 1: WECC/ ERC Pos[-Transient and Stability Analysis Evaluation Criteria 

Outage Frequency .. . IPost Transient 
NERC and WECC 

Associated with the 
Transient Voltage Dip 

Performance 
I ~:::~:::;':~~::~d I~:'::~";"'~"Categories I Category 

Standard 

(outage/year) 

A Not Applicable Nothing in addition to NERC 
System normal 

Not to exceed 25% at 

B 
load buses or 30% at 

Not below 59.6Hz for 
One element ~ 0.33 

non-load buses. 
6 cycles or more at a Not to exceed 5% at 

out-of-service 
Not to exceed 20% , load bus. ; any bus. 
for more than 20 
cycles at load buses. -_. 

C 
Not to exceed 30% at 

Two or more 
any bus. Not below 59.0Hz for 

Not to exceed 10% at 
. elements 

0.033 - 0.33 Not to exceed 20% 6 cycles or more at a 
any bus. 

for more than 40 load bus_

~t-Of"""'" cycles at load buses. 

~J(treme rnultipl(l- < 0.033 Nothing in addition to NERC 
element outages 

• 
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9.3	 POST TRANSIENTPOWER FLOWSTUDYRESULTS 
Post-transient power flow solutions were achieved for most of the outages studied llsing both the 20tO heavy 
summer and 2010 light winter base cases. Two Inultiple outages however did not result in post-transient 
solution using both tbe 2010 heavy summer and 2010 light winter pre- and post-project base cases. These 
outages are: 

• Coachella-Devers and Coachella-Ramon 230 kV lines (without RAS) 

8 Ramon-Mirage and Coachella-Devers 230 kV lines (without RAS) 
Post-transient power flow solutions were however achieved by implementing the RAS associated with the above 
outages. In particular, to achieve a post-transient power flow solutiun following the simultaneous outages of 
Coachella-Devers and Coachella-Ramon 230 kV lines, about 120 fYI\'{f of generation were tripped at the 
collector system connected to Midway 92 kV substation. 

Several bus voltage deviation viobtion were recorded following selected N-1 olltages using the 2010 heavy 
summer pre- and post-project base cases. However, only one bus volt.age deviation violation at the Deseret 
Shores 92 kV bus was due to the addition of the North Brawley Project. 

The following sections provide details of the post-transient power flow ftndings for each of the operating 
condition evaluated. 

9.3.1 Heavy Summer 201fJ Base Case 
A sUl1"'1mary of the post-transient pow . flow study results is provided in Appendix A. Key post-transient power 
flow findings from the tudies performed using the 2010 heavy summer base case are: 

•	 Post-transient power £low solutions were obtained for all the N-l outages simulated using both the pre
and post-project base cases. 

e	 Several bus voltage deviation violations were recorded following selected N-J outages during the 2010 
heavy summer operating condition. The majority of the bus voltage deviation violations recorded were 
not due to the addition of the North Bmwley Project. 

•	 Coachella-Devers and Coachella-Ramon 230 leV lines (without RAS) did not result in post-transient 
power flow solution using both pr - and p $r-project base cases. Post-transient solution was obtained 
by tripping up 0 120 MW of generation connected to the lvIidway 92 leV substation collector systems 
following the outages. 

•	 Coachella-Devers and Ramon-Mirage 230 kV lines (without RAS) did not result in post-transient power 
flow solution using b th pre- and post-p eject base cases. Post-transient solution was obtained by the 
implementation of the Path 42 RAS (416.2 MW of lID's internal geneJ:ation reduction) 

~	 No post-transient bus voltage deviation violations were recorded following any of the multiple outages 
simuhted. 

lil 
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9.3.2 Light WiJJfeJ' 2010 Base Case 

Post- transient power flow soluti.on~ w 'e obtained for all the N-l outages. Two tnultipJ outages did not result
 
ill post-tl-ansient power How solution without RAS:
 

Coachella-Devers and Coachella-Ramon 230 kV lines (without RAS)
 

.. Ramon- . e and Coachella-Devers 230 kV lines (without RAS)
 
Solutions were obtained with implementation of the RAS associated with the outages. N () bus voltage deviation
 
violation was recorded for all the outages studied using the 2010 light autumn base case.
 

9.4 POST· TRANSIENT REACTIVE POlf/ER MARGIN S7'UDYRESULTS 

1\ summary of the post-tran .el1t reactive p wer margin analysis can be foulld at Appendix B. Positive reacthre
 
power margins were obtained at all the buses monitored following the selected outages.
 

The addition of the North Brawley Project did at impact the existing reactive power margins at the selected
 
buses for all the outages with the exception of the Impelial Valley ',guel 500 kV line outage. An outage of
 
the Imperial Valley-Miguel 500 kV line caused the reactive power mat'gin at five (5) buses to decrease up to
 
4 MVar. In palticular, the addition of the North Brawley Project and the subsequent outage of the Impelial
 
Valley -Miguel 500 kV line caused the reactive power margin at North La Quinta 92 kV bus to decrease
 
from 103 Mvar to 99 Mvar.
 

• 

•
 



10. CONCLUSIONS 

During the development of the North Brawley System Impact Study the IID System Planning team found the 
following s>'stcm impacts attributabl" solly to the interconnection of the 15 MW project. 1 addition, the 
North Bra:vl y Plnt will need to participate. in coordination with the TID System Operator in mitigating other 
system violations not solely attributable to this Project in order to maintain the IID System reliability: 

E-Ieavy Summer (pre & Post-Project C~ses) 

N-1 Condition: 

Thermal Rating Violations 
The outage of Coachella Valley-Jackson (em 92 leV Line overloaded the Avenue 58 161/92 kV Bank #1 
above its normal rating of 125 MVA (101.()%) while having the Project genem6ng at 150 MW. 

Two alternatives were seLected to mitigat the vi lati r; a A temp rary solution would be to implement a 
System Operating Procedure (SOP) which would require reduction of the North Brawley MW generation 
output up to the point that the I adin on the Ave.58 Bank #1 becomes below their normal rating. The first 
priority for re uction will be on the 50 MW (Export) scheduled to SCE, the second priority would be on the 
50 M\X7 serving lID load. b) A permanen solution to avoid affecting the Project lvIW output is, to replace 
the Ave. 58 Bank #1 with a higher capacity bank. TIus \vould represent to set aheRc! the in service date for a c project to r.eplace such bank with a new 300 tlrfVA bank. 

The outage of Avenue 58-Oasis (R) 92 k r Line ovedoaded the Avenue 58 161/92 kV Bank #1 above its 
normal rating of 125 MVA (100.6% while h vin the Project generating at 150 MW. 
Two alternatives were selected to mitigate the violation; a) A temporary solution would be to implement an 
Operating Procedure which would require red ction of the North Brawley 1'. '11/ generation output up to the 
point that the 10 ding on these Ave.58 Bank #1 becomes below their normal rating. The first priority for 
redu lion will be 11 the 50 MW (Exp It) scheduled to SCE, tbe second priority would be on the 50 M\XI 
serving ITD load. b) A permanent solution to avoid affecting the Project MW' output is, to replace the Ave. 
58 Bank #1 \llith a higher capari y bank. This would represent to set ahead the in service date for a project 
to replace such bank with a flew 300 MVA bank. 

The outage of Avenue 58 '161/92 ~V Tramformer Bank #1 overloaded the Coachella Valley 161/92 kV 
Transformer Bank #3 above its normal mng of 125 MVA (103.3°;;,) while having the Project generating at 
150 !vf\X'. 
Two altetoatives were selected t mitigate the violaLion; a) A temporary solution would be to implement an 
Operating Procedure which would require reduction of the North Brawley M\'(I generation output up to the 
point that the loading on these CV Bank #3 becomes below their t1 rmal rating. The first priority [or 
reduction will be on the 50 i'vfW (Export) scheJuled to SeE, the second priority would be on the 50 J\l£W' 
servin' no load. b) A pel:manent solution to avoid affectin the Project MW output is, to replace the 
Coachella Valley 1.61/92 kV Transformer Bank # with a higher capacity bank. 

l) Voltage Deviatioli Violations 
The outage of Avenue 58-Qit!i.is 92-'y".:\. Lin cr ated a voltage deviation Vlolation of +5.1 '% at the Salton 
City 92 kV bus while having the Project generating at '150 i'vf\XI 
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l\vo altematlVC5 were selected to mitigate the violation; a) 1\ ternporaJ:Y soln1.ion would he to implement an 
Operating Pmceduct: wbich would include adjustment of th· North Brawley MVAR g net tion output up 
to the point th".t 1C "lton City 92 kV bus voltage become withiJ a normal range of 0.95-1.05 p.u. or, b) A 
permanent mitigating solution woul be to implement an Special Protection Scheme (SPS) which would ttip 
a 4.8 lvNAR capacitor bank of Desert Shores sub tation with the outage of Avenue 58-Oasis 92 kV (R) 
Line, simultaneously. [n reality, the extremes of the CCR" Line to trip are at Avenue 58 and Desen Shores 
Substations. 

N-2 Condition:
 

" Thermal Rating Violations
 
No Thennal Rating violations attributable to the Project were found in the lID transmission system
 

..	 Voltage Deviation Violations 
:\To Volta e Deviation violations attributable to the Project were found in the lID transmission system. 
Also, in order to eliminate pre-existing voltage issues in the Coachella Valley zone due to the same outage, 
IID will need to continue implementing its Transmission Expansion Plan to mitigate a few pre-existing 
voltage deviation violations. 

Light Winter (Pre & Post-Project Cases) 

N-l Condition:	 • 
,.	 Th~ mal Rating Violations
 

The outage of EI Centro-Imperial Valley 230kV (S) Line overloaded the El Centro 161/92 kV Transformer
 
Ba lk #2 to 107.8% of it normal r~ting of 125 h1IVA while having the Project generating at ISO 1\:1\'.<7.
 
Two altet:natives were selected to mitigate the violation; a) A temporaty solution would be to implement an
 
Op 'aring l"Ocednrc which will require reduction of the North Brawley M\'V generation output up to the
 
point that the loading on the EI Centro 1G1/92 kV Transformer Bank #2 becomes below their normal
 
rating. The first priorit"f for reduction will be on tbe 50 MW (Export) scheduled to SCE, the second priority
 
would be on the 50 MW serving lID load. b) 1\ permanent solution to avoid affecting the Project MW
 
output is, Lo upgrade of the EC Bank #2 to a larger capacity bank.
 

•	 Voltage Deviation Violations
 
No Voltage Deviation violations attributable to the Project were found in the TID transmission system.
 

N-2 Condition: 

•	 Thermal Rating Violations
 
]\;" 0 ThenruJ! Rating violations attributable to the Project were found in t e lID transmission system.
 

~	 VolLage Deviation Violations
 
No Voltage Deviation violations attributable to the Project were found in the nD t;ransmission system.
 

•
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In summary, the mitigations for thermal rating and!or voltage deviation violations a tribu able to the 
Project will require to prepare and implement a few System Operating Procedures (SOPs) to resolve 
temporarily the violations, bowever in order to resolve permanently those violatiolls, it is recommended to 
implement the described system upgrades Defore the in-service date of North Brawley project besides 
continuing \\1th the implementation of the lID Transmission Expansion Plan. 

The re'Tision to the description is necessary to include 50% of the tlet North Brawley plant outpu· into 
the scheme which represent 50 MW since the ontage of Path 42 (Ramon-Mirage & CV-Devers 230 leV) 
together with the RAS creates a voltage deviation violation at a few buses in the lID system. With the 
addition of the orth Brawley project, the RAS will also include the simultaneous tripping of the Midway 
92kV and Highline 92 kV 24.5 MV Capacitor Banks with the RAS operation. TIus is a task required 
within the SOPs preparation since this project exacerbates the operating condition for certain contingencies 
that overloaded Path 42. This would represent additional studies to be performed by IID to determine and 
document the sequence of mitigating actions to be taken by the System ancl Plant Operators when any of 
the mentioned critical outages occurs. This additional study work was not part of the scope of work for this 
system impact study. 

In addition, pre-existing thermal and voltage violations under outage condition not included in this report 
were considered not attributable to the Project and are being addressed by lID in other planning forums. 

c: This System Impact Study considered that there were no schedule capabilities available to deliver the erth 
Brawley generation power to SCE through path 42, since as of today the scheduled capacity of this path is 
fully subscribed. It will require a Path 42 Rating Upgrade Study among the SCE and IID. 

Transient Stability 
Stability analysis indicated that the addition of the Project does not adversely imp' ct the stability response of 
the system. On stability outages of the generator transformers, it has been noted that both, the generator 
and transformer must be tripped simultaneously. Generation ipping for the loss of the step-up 
transformer is a common practice and does not represent any additional problem to the lID system. 

Short Circuit 
The analysis found minimal impacts to the interrup 'ng capability of the lID Energy transmission system 
due to the addition of the North Brawley generation facility, The analysis also found that t.he interrupting 
capability of lwo of the breakers, H40 and HSO, at the Euclid Substation will be exceeded (the pre-Ptoject 
fault levels were at 99% of the interrupting capability while the post-Project fault level was found to be 
101 %), however IID Energy can re-schedule to an earlier date a pr jeet to replace tbe affected equipment 
with sufficient interrupting capacity prior to the In- crvice date of the North Brawley project. The 
replacement of the two breakers with higher intenupting capability is required before connecting the project 
to tbe IID ystern, 

Sensitivity Short Circuit 
A sensitivity analysis of to the original short circuit stuely and breaker capability analysis has been performed 
per project ')wncr request to determine the irnpact of t1 e North Brawley project phase /1. (6 generators in 
the amount of 12.5tvI\V eaC ) connected lO rhe 11 Enerp-y rr:J.nsmission system. 
Tbe analysis found that the 'ault dUly at the Euclid 92' r sub ration will exceed the Itlterrupting capab·lity 
of lwo of the breat·ers, H40 ~nrl H50, at this substation (the pre-Project fault levels were at 98.4% of the 
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intenupti1lg capability while the post-Project Fault level was found to be 100.04%). Even though these shott 
circuit violations ate marginal, the IID standard reguires the replacement of tbese breakers once they reach 
their interrupting capability. 

Post-Tmnsient S ability Analysis 
Th addition of the Noith Brawley Project did not impact the existing reactive power margins at selected 
buses for all the outage simulation snlclied with the: exception of the Imperial Valley -Miguel 500 k\r line 
outage. An out.age of the Imperial Valley-Miguel 500 kV line caused til reactive power mal"gin at five (5) 
IID buses to decrease up to 4 tvNAR. In particular, I'he addition of the North Brawley Project and the 
subsequent outage of the Imperial VaUey -~1iguel 500 kV line caused the reactive power margin at N. 
LAQUITi\ 92 kV bus to decrease from 103 Mvar to 99 Mvar, this does not represent a limitation and does 
not required a mitigation. 

• 
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