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Executive Summary
The purpose of this report is to consolidate and document IID’s asks of ZGlobal and resultant
deliverables provided by ZGlobal over the past three years. This engagement was after the work
that ZGlobal provided to IID in performing a comprehensive assessment of IID’s System
Operations Department’s practices in response to WECC’s determination of the causes of the
September 2011 Southwest power outage and the Federal Energy Regulatory Commission
(FERC) Office of Enforcement’s sanctions and fines to utilities, including IID.

The Imperial Irrigation District (IID) initially engaged ZGlobal Inc. (ZGlobal) to determine the
reasons that the California Independent System Operator (CAISO) reduced the Maximum
Import Capability (MIC) of reliability-based electricity that could be exported from IID to the
CAISO from approximately 600 MW to 0 MW, after IID had spent approximately $40 million on
transmission upgrades to its electrical grid to allow new development of renewable energy
resources to export energy to CAISO customers. The CAISO action effectively killed off the
possibility of new renewable energy resource development interconnecting to IID’s electrical
grid.
ZGlobal’s forensic analysis of the root causes of the MIC reduction produced the following
findings:
1. The CAISO’s MIC studies relied upon faulty study assumptions regarding upgrades to
IID’s electric grid based on information provided by IID:
a. IID provided the CAISO with case studies that included new substations,
transmission lines, and equipment to its system that had no demonstrated basis
in reliability or economic benefits.
b. IID provided the CAISO with case studies that included new substations,
transmission lines, and equipment to its system that had not been approved but
were merely in in the conceptual planning phase and again had no demonstrated
basis in reliability or economic benefits.
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2. The CAISO had allowed generators to interconnect to its system even though doing so
required use of IID’s system to allow generators to operate unfettered, thereby
adversely affecting IID’s system and reducing IID’s ability to interconnect and operate
generators interconnected to its system.
3. The CAISO was utilizing electricity transmission capacity on IID’s system for transport of
energy from CAISO-interconnected generators to CAISO load without permission or
compensation.
In response to ZGlobal’s findings, IID requested that ZGlobal perform further technical analysis
summarized below:
1. Review approved and planned transmission upgrades to IID’s system using Regional and
Federal reliability rules and guidelines. Provide results of technical assessment to IID’s
management.
2. Determine if IID had provided similarly erroneous information to regional reliability
planning forums such as the Western Electricity Coordinating Council (WECC) and if so,
provide those entities with updated accurate information on behalf of IID.
3. Perform an in-depth assessment of the extent of the CAISO’s leaning on IID’s system and
estimate the cost impacts to IID. This include generators connecting to CAISO in Imperial
County also referred to as “Affected systems”.

The results of ZGlobal’s technical analysis for the additional three tasks listed above are as
follows:
1. Of the 38 transmission projects that had been approved by IID, 16 were found to be
without merit. For those 16 projects listed in Table 1 below, $101.3 million of
expenditures had been incurred before they could be cancelled. Cancellation of the 16
unwarranted projects saved IID’s ratepayers $201.5 million of unnecessary expense.
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Table 1 List of IID-Approved Transmission Projects that Could not be Justified

PROJECTS AUTHORIZED WITHOUT ECONOMIC
OR RELIABILITY BENEFIT JUSTIFCATION
EXPENDITURES
SAVINGS UPON
PRIOR TO
CANCELLATION
CANCELLATION
($ Million)
NO.
PROJECT NAME
($ Million)
1 HANG 2
$39.0
$110.0
2 PILOT KNOB
$3.2
3 PATH 42
$38.0
4 PATH 42 (RAS)
$4.2
5 LEIBERT/FERN
$5.0
6 RAMON
$5.3
7 S-LINE
$1.6
$65.0
8 DIXIELAND 230 KV
$7.7
9 MIDWAY - BANISTER
$1.6
10 EL CENTRO 230/92
$2.1
11 EL CENTRO SW
$2.3
12 DIXIELAND 92 KV
$3.8
13 CX 92
$0.2
14 NILAND
$3.8
15 AVE 58
$6.0
16 PRUETT
$4.0
Total
$101.3
$201.5

2. Thirteen additional transmission projects that were under proposed by IID’s
Transmission Planning Department but had not yet been approved were found to be
without merit. Cancellation of the 13 unwarranted projects saved IID’s ratepayers $2
billion of unnecessary expense. Those projects are shown in the Table 2.

PRIVILEGED AND CONFIDENTIAL - ZGLOBAL

3

Technical Services Summary of Benefits

Table 2 List of IID-Proposed Transmission Projects that Could not be Justified

CANCELLED PROJECTS IN THE PLANNING PHASE - TOTAL COST ~ $2 billion
NO.
1
2
3
4
5
6
7
8
9
10
11
12
13

PROJECT NAME
Highline to El Centro Switiching Station Double Circuit 230 KV Transmission Line
EL Centro Switching Station (ECSS) to Fern Switching Station 230 KV Transmission Line
Midway to Highline Switching Station 230 KV Transmission Line Upgrade
El Centro Switching Station (ECSS) - Dixieland - Bannister 230 KV Upgrade
Hoober 230 KV Switching Station
Second 500 KV DC Line Circuit Phase 2 from Hoober Switching Station to SONGS Switching Station
Highline (IID) to CETYS (CFE) Switching Stations 230 KV Line
Midway - Hoober- Banniseter 230 KV Transmission Line
Midway - Devers Switching Stations 500 KV AC Line
Phase 1 500 KV DC Line from Hoober Switching Station to SONGS Switching Station
Hoober 500 KV AC Substation
Imperial Valley - Hoober 500 KV AC Transmission Line "Eastern Loop"
Imperial Valley - Hoober 500 KV AC Transmission Line " Western" Loop

3. In addition to the unapproved transmission projects modeled in IID’s data sets, ZGlobal
found and corrected additional errors that affected IID’s internal studies, WECC Regional
Planning studies, as well as the CAISO’s transmission analysis results. The most glaring
example of data problems was the inclusion of generation in 2015 from the San Onofre
Nuclear Generating Station (SONGS) although SONGS had been permanently shut down
in June of 2013.
4. A re-study of nine CAISO interconnected generators near IID’s Imperial Valley Substation
indicated that the CAISO-interconnected generators were utilizing 375 MW of IID’s
transmission system projects and required approximately $140 million of transmission
upgrades to IID’s system to ensure reliable operation. Previous affected system studies
performed by IID did not identify the extent of the generators’ use of IID’s system and
for some reason, arbitrarily capped the cost impact of upgrading IID’s system to
accommodate the new generation at approximately $22 million. ZGlobal recommended
that IID require each of the CAISO-interconnected generators reserve IID transmission
capacity and pay IID wheeling costs for their portion of IID capacity usage.
5. ZGlobal reviewed and analyzed second by second data from 2011 through 2016 and
determined that the CAISO relied extensively on IID’s transmission system, and used the
capacity from IID’s transmission system to deliver energy to its customers from energy
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delivered to the Palo Verde substation in Arizona and from power plants in Baja Mexico
without reservation or compensation. ZGlobal estimated that the CAISO received
benefits ranging between $332 million and $560 million from using IID’s transmission
capacity over those five years. This was the basis for the lawsuit that the IID filed against
the CAISO that appeared to be nearly settled.
In addition to the tasks listed above, IID requested that ZGlobal evaluate the need for
protective device (circuit breakers and fuses) replacement to ensure safe and reliable operation
of the IID grid, protect personnel and equipment, and comply with federal and regional
regulations and standards. Eighty-seven different scenarios or contingencies were developed
and studied, and applied to 448 of IID protective devices. The results identified 59 IID circuit
breakers that have insufficient breaking capacity (duty) during both normal and contingency
situations.

After the comprehensive assessment of IID’s transmission system, IID requested that ZGlobal
review IID’s past practices of procuring natural gas to fire its generation resources during 2015
and 2016. ZGlobal analyzed IID’s forward and spot purchases of natural gas, and associated
dispatch of its generation resources relative to market prices. ZGlobal’s assessment found that
IID had over-procured natural gas in those two years, and then dispatched its generating
resources to burn the natural gas that it had procured although there were less expensive
options for supplying electricity to its customers. The over-market cost of over-procurement of
natural gas and associated energy production (such as Operation and Maintenance) exceeded
$30 million. Figures 1 and 2 below compare the dispatch of El Centro, Niland, and Yucca
generation units in blue, with market-based optimal dispatch overlaid in gray and orange for
2016.

PRIVILEGED AND CONFIDENTIAL - ZGLOBAL

5

Technical Services Summary of Benefits

Figure 1 2016 Dispatch of Yucca and Niland Plants Compared to Optimal Dispatch

Figure 2 2016 Dispatch of El Centro Plants Compared to Optimal Dispatch

A summary of results of ZGlobal’s work with IID the during the past three years is below.
1. Identified 16 capital projects that had been approved without viable economic or
reliability benefit to IID that resulted in $101.3 million in expenditures before they could
be cancelled, but saved IID ratepayers $201.5 million in additional expenditures.
2. Identified an additional 13 projects that were in the approval process but again had no
viable economic or reliability benefit to IID that would have required $2 billion in capital
expenditures.
3. Identified and corrected modeling errors in IID’s data sets that were used in WECC
regional and CAISO transmission planning.
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4. Identified CAISO use of IID’s transmission system from 2011 through 2016, and assessed
the value to the CAISO between $332 and $560 million.
5. Assessed the impact to IID’s grid of nine CAISO-interconnected generators that required
$140 million in transmission system upgrades to accommodate their operation, but that
IID’s affected system studies had capped the cost to generators at $22 million.
6. Identified 59 IID circuit breakers that have insufficient breaking capacity during both
normal and contingency situations and needed replacement to ensure safe, reliable
operation.
7. Determined that IID had over-procured natural gas and operated associated generating
facilities when other less expensive options were available for the years 2015 and 2016
at a cost of $30 million.

As summarized in this document, IID certainly needed help. We worked tirelessly and utilized
our experience to provide quality and timely information and technical assessment to IID.

Conclusion
ZGlobal concludes that IID management’s direction to restudy the proposed and approved
energy capital projects, analyze the root cause of the CAISO issue, and address and correct
many potential reliability threats must have been a very difficult decision to make and was
proven to be the right decision. The cancellation of unnecessary system upgrades or projects
and passing the federal audit have saved IID hundreds of millions of dollars. ZGlobal is proud of
the work it has accomplished and stands behind it and appreciates IID management’s open
mind, and the time dedicated to review, discuss, and further analyze and review all our work.
ZGlobal believes that the measurable benefits it has brought to the IID ratepayers are real and
consequential.
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DETAILED REPORT
Overview
IID initially engaged ZGlobal to determine the reasons that the California Independent System
Operator (CAISO) reduced the Maximum Import Capability (MIC) of reliability-based electricity
that could be exported from IID to the CAISO from approximately 600 MW to 0 MW, after IID
had spent approximately $40 million on upgrades to its electrical grid to allow new
development of renewable energy resources to export energy to CAISO customers. The CAISO
action effectively killed off the possibility of new renewable energy resource development
interconnecting to IID’s electrical grid. This engagement was after the support that ZGlobal
provided to IID in performing comprehensive assessment of IID’s System Operations
Department’s practices in response to WECC’s determination of the causes of the September
2011 Southwest power outage and the Federal Energy Regulatory Commission (FERC) Office of
Enforcement’s sanctions and fines to utilities, including IID.

This report is organized as follows.


Overview



Section 1 – IID-Approved Projects without Technical Justification



Section 2 – Cancelled Projects in the Planning Phase



Section 3 – Affected System Studies



Section 4 – CAISO Reliance on IID’s System and Maximum Import Capability



Section 5 – Reliability and Safety Studies



Section 6 – Additional Studies
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Section 1. IID-Approved Projects without Technical Justification
The IID requested that ZGlobal perform a comprehensive analysis of approved transmission
projects that were under development. These projects were previously approved by IID Senior
Engineers without the proper studies justifying the need for the projects. The standards to
assure reliability and security of the bulk power system are created by North American Electric
Reliability Corporation (NERC)1 and implemented by Western Electricity Coordinating Council
(WECC)2 to adhere to policy set by the Federal Energy Regulatory Commission (FERC)3. ZGlobal
applied NERC4 and WECC5 reliability standards to determine if these projects were needed to
maintain IID system reliability. The ZGlobal analysis concluded that approximately sixteen (16)
of the thirty-eight (38) projects were unnecessary. The IID-approved projects for which ZGlobal
studies showed no technical justification represented a total cost of $ 201.5 million in the
capital budget and if constructed, paid by IID ratepayers. IID management reviewed ZGlobal’s
findings, and with IID Board approval, requested to cancel those projects and provided all
required notification and justification for doing so, in compliance with state and federal
regulations. The following is a description of those IID approved projects:

1.1 Hassayampa – North Gila Project (HANG2)
This project consisted of Phase I (a 500kV line from Palo Verde to Yuma Arizona). Phase II was
to build a 230kV line from the Yuma Area to Highland (IID substation). Phase I is a joint
transmission project with approximately 20% and 80% ownership to IID and APS respectively.
The purpose of this transmission plan was to increase energy import and export capabilities
from the IID system to the Palo Verde (Hassayampa) market hub and the Southwest. ZGlobal
performed its analysis and informed IID that no requests for export were identified on IID’s
Open Access Same-Time Information System (OASIS) that is used by third parties to request

1

http://www.nerc.com/AboutNERC/Pages/default.aspx
https://www.wecc.biz/Pages/AboutWECC.aspx
3
https://www.ferc.gov/about/ferc-does.asp
4
http://www.nerc.com/pa/stand/Pages/ReliabilityStandardsUnitedStates.aspx?jurisdiction=United%20States
5
https://www.wecc.biz/Standards/Pages/Default.aspx
2
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transmission on IID’s system to transport energy from one location to another. ZGlobal noted
that even if requests of energy exports were received, IID could use its existing and unused
import/export capacity on its existing Southwest Power Link 500 kV line (SWPL) that stretches
from Imperial Valley substation to Palo Verde. However, the analysis was too late for phase 1
since IID already paid $39 million for Phase I. Unfortunately, Phase I could not be used without
Phase II since Phase I does not connect to IID’s system. Phase II proposed an additional $110
million in upgrades to connect the Phase I line to the IID system. In addition to the $39 million
that had already been spent, the project incurs an annual operating cost of approximately $1
million, with zero value to the IID ratepayers.
Phase II would require an additional $110 million to complete construction to the IID system.
ZGlobal studies indicated that this project was not needed, and additional expenditures are not
recommended. IID staff reviewed the results and cancelled the additional $110 million project.

1.2 Pilot Knob 30/40/50MVA Transformer Replacement
The Project consisted of installing a new transformer at the Pilot Knob Substation. ZGlobal’s
studies did not support the need for this transformer. IID staff agreed with ZGlobal and
cancelled the project before IID spent over $3.2 million on a new transformer.

1.3 Path 42 upgrades
WECC Path 42 consists of two IID 230kV circuits (KN and KS Lines) that connect the IID system
to three Southern California Edison (SCE) 230kV lines and three transformers. IID and SCE
initiated the process of increasing the WECC Path 42 from the existing rating of 600 MW to an
ultimate rating of 1,455 MW. SCE completed all the necessary upgrades to achieve the 1,455
MW Path 42 rating. IID completed most of the upgrades at a cost of $38 million. Upon review
by ZGlobal, it was found that IID did not consider the following:
1. Replace the existing 230 kV breakers at the Ramon Substation
2. Replace the Ramon bus conductor with triple 1590 ACC wire
3. Replace Ramon 4” aluminum bus pipe with 6” bus pipe
4. Complete system protection upgrades
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Because these upgrades were not completed by IID, the Path 42 rating remains at 600 MW. IID
spent $38 million without a capacity increase to the Path 42. An additional $5 million will be
needed to finalize the physical and relay upgraded necessary to achieve the new rating. IID had
already spent $38 million with no benefit to ratepayers.

1.4 Path 42 Remedial Action Scheme (RAS)
This Project consisted of installing a relay protection scheme that will relay (trip) IID internal
generation to relieve overloads caused by specific outages. IID, with their consultant Power
Engineers, conducted a study that identified system instability. ZGlobal and IID staff reevaluated the need and it was determined that the dynamic data models were flawed and
improperly identified system instability. Results of ZGlobal’s studies with the corrected data
models show no stability issues. IID staff agreed with ZGlobal and they cancelled the project,
but IID had already spent $4.17 million with no benefit to ratepayers.

1.5 Partial Participating Transmission Owner Project, Liebert/Fern Substation
IID submitted a successful bid to the CAISO for a policy-driven project that included
transmission upgrades to IID’s system with a capital cost of roughly $50 million in the Imperial
Valley area. The facility was proposed to minimize crossing over IID’s Westside Main Canal. IID
received notice of its successful bid in July 2013. In early 2016, an assessment was conducted by
ZGlobal, and it was determined that the Fern – Liebert Project minimizes energy export
capabilities (MIC) from the IID system by several hundred MW and provides no reliability or
economic benefits to IID ratepayers. IID staff agreed with ZGlobal and cancelled the project, but
with most of the transmission equipment already purchased, IID had already spent $5 million
with no benefit to ratepayers.

1.6 Ramon 230/92 kV Transformer Installation Project
The project consisted of installing a new 230/92kV transformer at the Ramon substation. The
project was approved prior to conducting a system analysis to determine overloads or
instability on IID’s system. ZGlobal and IID collaborated to perform a transmission planning
reliability study that did not support the need for this project. IID staff agreed with ZGlobal and
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cancelled the project, but not before IID had already spent $5.3 million with no benefit to
ratepayers.

1.7 S Line upgrade to double circuit 230kV
The project consisted of upgrading the existing single circuit “S” line to a double circuit 230kV
line. ZGlobal’s studies found that construction of a second circuit reduced energy export
capability (MIC) from the IID system to the CAISO, did not improve reliability, and does not
support the need for this project. IID staff agreed with ZGlobal and cancelled this $65 million
project, but IID had already spent $1.6 million with no benefit to ratepayers.

1.8 Dixieland 230kV Tran/Switching Station
The project consisted of constructing a new 230kV circuit from the Imperial Valley substation to
the Dixieland substation, and installation of a 230/92kV transformer at the Dixieland
substation. The circuit was to provide a redundant circuit, to the “S” line. ZGlobal’s assessment
showed that the installation of this project minimizes energy export capabilities (MIC) from the
IID system to the CAISO by several hundred MW which is not beneficial to IID, does not improve
reliability, and does not support the need for this project. IID staff agreed with ZGlobal and
cancelled the project. Although IID had approved $7.7 million, little-to-none of the approved
budget was spent.

1.9 Midway – Bannister 230kV Development
The project consisted of further development work to extend the existing Midway-Bannister
(MB) line to the future Bannister substation. IID Planning assessed the need to build out the MB
line to Bannister, but there were no additional generator interconnection requests that
required the full build-out of the project. ZGlobal’s study did not support the need for this
project. IID staff agreed with ZGlobal and cancelled the project. Although IID had approved
$1.6 million, little-to-none of the approved budget was spent.

1.10 El Centro 300 MVA 230/92kV Transformer
The project consisted of procuring a spare transformer. No justification or study was conducted
to support the need for a spare transformer. ZGlobal’s study did not support the need for this
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project. IID staff agreed with ZGlobal and cancelled the project. However, IID had already spent
$2.1 million with no benefit to ratepayers.

1.11 El Centro Switching Station 161/92 kV Transformer Replacement
The project consisted of replacing the existing transformer with a new larger transformer. This
project was to allow for increased flows on the “S” line, but reduced the IID’s energy export
capability (MIC) to the CAISO and no reliability benefits were identified. ZGlobal’s study did not
support the need for this project. IID staff agreed with ZGlobal and cancelled the project, but
IID had already spent $2.3 million with no benefit to ratepayers.

1.12 Dixieland Expansion Project
The project consisted of installing a new 230/92kV transformer and associated switching
equipment at the Dixieland substation. ZGlobal’s assessment did not support the need for this
project. IID staff agreed with ZGlobal and cancelled the project, but IID had already spent $3.8
million with no benefit to ratepayers.

1.13 IID CX 92kV Transmission Line - Buchanan Substation
The project consisted of installing a new 92 kV transmission line to the Buchanan substation.
ZGlobal’s studies did not support the need for this project. IID staff agreed with ZGlobal and
cancelled the project, but IID had already approved $200,000 although most of the approved
budget was not spent.

1.14 Niland 161/92 Bank No. 2 Project
The Project consisted of constructing a new Niland substation adjacent to the existing
substation. ZGlobal conducted an assessment and reduced the project scope to simply
replacing the existing transformer as identified in the system impact study. For some unknown
reason, a larger transformer was specified for purchase than what was identified in the system
impact study. ZGlobal requested studies supporting the need for the larger transformer but no
studies were provided. ZGlobal then conducted an assessment on IID’s transmission system and
determined that the larger transformer was not necessary. IID Materials Management
attempted to cancel purchase of the transformer but was unsuccessful. IID had to procure the
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larger transformer. Although the transformer was not needed at Niland, ZGlobal determined
that it could be repurposed for installation at IID’s El Centro substation. IID had already
approved $3.8 million, but the transformer provided benefit with its installation at El Centro
substation.

1.15 Ave 58 Bank No. 1 Transformer:
Avenue 58 substation has two 92/161 kV transformers that, due an error in the impedance
design, were not being utilized to their full capacity. ZGlobal performed a power flow analysis
to determine whether any facilities would be overloaded if one of the transformers was
removed. Approximately 400 credible single and multiple contingencies were evaluated for this
purpose. The results indicated that no IID facilities were overloaded during single or multiple
contingency conditions. ZGlobal then determined that transformer with the wrong impedance
can be transferred to the Niland substation saving IID approximately $6 million in Niland
upgrade expenses.

1.16 Pruett Substation Upgrade
This project consisted of upgrading the Pruett substation to accommodate the load for the new
Calexico outlet mall. IID Transmission and Distribution sections evaluated the anticipated load
and determined a new substation was not required and the necessary energy could be fed from
the existing Calexico substation. IID board approved approximately $4 million in its capital
budget to construct a new Substation. Land had already been procured by IID. ZGlobal’s
analysis found that no upgrades are needed and saved $4 million.

The table below summarizes the results. Based on results of ZGlobal’s technical studies, $101.3
million was spent on projects with no technical justification and an additional $201.5 million of
approved projects were cancelled.
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Table 3 List of IID-Approved Transmission Projects that Could not be Justified

PROJECTS AUTHORIZED WITHOUT ECONOMIC
OR RELIABILITY BENEFIT JUSTIFCATION
EXPENDITURES
SAVINGS UPON
PRIOR TO
CANCELLATION
CANCELLATION
($ Million)
NO.
PROJECT NAME
($ Million)
1 HANG 2
$39.0
$110.0
2 PILOT KNOB
$3.2
3 PATH 42
$38.0
4 PATH 42 (RAS)
$4.2
5 LEIBERT/FERN
$5.0
6 RAMON
$5.3
7 S-LINE
$1.6
$65.0
8 DIXIELAND 230 KV
$7.7
9 MIDWAY - BANISTER
$1.6
10 EL CENTRO 230/92
$2.1
11 EL CENTRO SW
$2.3
12 DIXIELAND 92 KV
$3.8
13 CX 92
$0.2
14 NILAND
$3.8
15 AVE 58
$6.0
16 PRUETT
$4.0
Total
$101.3
$201.5
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Section 2. Cancelled Projects in the Planning Phase
In conjunction with the analysis on the approved projects discussed in Section I, IID also
requested that ZGlobal perform this same comprehensive analysis on transmission projects that
were currently in the planning phase of development. When ZGlobal staff applied NERC6 and
WECC7 reliability standards to these projects, they identified an additional thirteen (13) projects
in the planning phase of development that again were deemed unnecessary, with costs totaling
approximately $2 billion. As before, had these projects moved forward, it would have been at
great cost to IID, with no realized economic or reliability benefits to IID ratepayers that
ultimately fund such projects.
The following is a list of the cancelled projects8:
Table 4 List of IID-Proposed Transmission Projects that Could not be Justified

CANCELLED PROJECT IN THE PLANNING PHASE - TOTAL COST ~ $2 billion
NO.
1
2
3
4
5
6
7
8
9
10
11
12
13

PROJECT NAME
Highline to El Centro Switiching Station Double Circuit 230 KV Transmission Line
EL Centro Switching Station (ECSS) to Fern Switching Station 230 KV Transmission Line
Midway to Highline Switching Station 230 KV Transmission Line Upgrade
El Centro Switching Station (ECSS) - Dixieland - Bannister 230 KV Upgrade
Hoober 230 KV Switching Station
Second 500 KV DC Line Circuit Phase 2 from Hoober Switching Station to SONGS Switching Station
Highline (IID) to CETYS (CFE) Switching Stations 230 KV Line
Midway - Hoober- Banniseter 230 KV Transmission Line
Midway - Devers Switching Stations 500 KV AC Line
Phase 1 500 KV DC Line from Hoober Switching Station to SONGS Switching Station
Hoober 500 KV AC Substation
Imperial Valley - Hoober 500 KV AC Transmission Line "Eastern Loop"
Imperial Valley - Hoober 500 KV AC Transmission Line " Western" Loop

6

http://www.nerc.com/pa/stand/Pages/ReliabilityStandardsUnitedStates.aspx?jurisdiction=United%20States
https://www.wecc.biz/Standards/Pages/Default.aspx
8
ZGlobal is unaware of the amount spent on these projects before they were cancelled
7
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Section 3. Affected System Studies and Agreements
Since 2013, IID has executed nine (9) affected system agreements totaling 2,225 MW and
obtained approximately $22 million in deposits. All nine projects connected to substations
within the CAISO, but in proximity to the IID transmission system. The affected system studies
were previously performed by the IID Senior Engineers to review the impacts to the IID
transmission system, with considerable impacts to the system identified.

IID requested ZGlobal to restudy the impacts of these nine generators. The purpose of the
restudy was to ensure reliability or potential reliability impacts on the IID system were
mitigated. The restudies showed that these projects were utilizing 375 MW of the IID
transmission system without paying IID for using these facilities. ZGlobal’s analysis concluded
that these projects impacted IID system at a cost of approximately $140 million and found that
the previous IID affected system studies were based upon faulty data. In summary, it was
determined that these projects were using the IID system and impacting IIDs equipment and
reliability of their grid without compensating IID accordingly. For these projects to continue
operating in a safe and reliable manner, grid reinforcements were required. On December 21,
2015, ZGlobal presented the affected system cluster study results to the IID with the
recommendation to notify these projects that they need to reserve IID transmission capacity
and pay IID wheeling for the portion of the capacity they use.

In 2017, IID management agreed with the ZGlobal assessment and proposed to the IID Board of
Directors that IID take immediate steps to rectify the situation; this would entail IID notifying
the CAISO and the identified nine projects immediately and amending the affected system
agreements. The following steps that IID recommend were:
1. Send results of the analysis for each project to the named project owner
2. Explain that after detailed analysis from each restudy, it was determined that IID faces
potential reliability issues due to the impacts of each project on the transmission
system.
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3. Request that these projects immediately start to reserve IID transmission capacity and
pay IID wheeling for the portion of the capacity they use on a move forward basis.
4. Apply impact of IID Maximum Import Capability (MIC) on all future affected system
studies
5. If no resolution can be found, ZGlobal recommended that IID file with NERC on potential
reliability violations

The nominal value of the impacts caused by these generators was estimated to be upwards of
$140 million based on detailed restudies with correct base case data and assumptions.
However, because affected system studies were already in place, it was unlikely that IID could
recoup any additional costs from the generators beyond $22 million that was remitted to IID.
ZGlobal does not know of the final resolution of this issue.
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Section 4. CAISO Reliance on IID’s System and Maximum Import
Capability
CAISO maintains certain levels of Maximum Import Capability (MIC) to allow imports from
generators interconnected to IID to sell, under long term contract, energy, and capacity into the
CAISO. IID and CAISO agreed if IID upgraded Path 42 transmission, the amount of export from
IID to CAISO would significantly increase. IID proceeded with the Path 42 upgrade.
In spring of 2015, the CAISO notified IID that, even after the completion of the Path 42 upgrade,
CAISO reversed its prior commitment and reduced the incremental IID-based MIC from
approximately 600 megawatts (MW) to zero (0) MW. This MIC reduction, in turn, gravely
threatened generation development within IID’s balancing authority. IID upgraded its
transmission system, paid by its ratepayers, to accommodate generation development on the
IID system that invalidated by the CAISO’s reduction in MIC.

IID retained ZGlobal as a consultant to assess the reasons for the CAISO’s reduction of IID’s MIC
to zero. IID also retained additional outside expert consultants, TRC Solutions and Baker Street
Group, Inc., to conduct separate, independent investigations into the cause of the MIC
reduction. Z Global issued a confidential, comprehensive report identifying numerous errors
with IID’s data submissions to CAISO, including reliance on outdated, inaccurate information in
violation of WECC guidelines. For example, the studies relied on an inaccurate base-case that
had the San Onofre Nuclear Generating Station (SONGS) in operations through 2015 even
though SONGS had been permanently shut down since June 2013. These errors affected many
of IID’s internal studies and CAISO study results. ZGlobal study identified the specific errors in
the base-cases that caused negative results to the IID and CAISO study results. The studies
produced by IID impacted the economic development in the Imperial Valley and affected
studies produced by neighboring utilities including the CAISO MIC. ZGlobal also discovered that
the reduction of export from IID to CAISO was also due to the increase imports from Arizona to
CAISO. The Arizona imports were only viable by using IID’s system. ZGlobal informed IID that
the CAISO appeared to be using IID’s system to import energy from Arizona, thus, making
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exports from IID to CAISO infeasible. ZGlobal documented and showed IID using real time data,
how the CAISO was using IID’s system (when, how, where, and how much). IID was surprised of
not only usage by the CAISO, but the extent of the usage. After many months of deliberation
and checking the data as back to 2011 and many attempts to resolve this dispute with CAISO,
IID filed a lawsuit against CAISO accusing the CAISO of unauthorized use of IID transmission
system while not allowing exports from IID to CAISO. ZGlobal made available all the studies,
data and analysis to IID and the judge. The federal court judge ruled that IID’s claim had merit
and ordered a jury trial. ZGlobal’s assessed the costs incurred by the CAISO’s of over $332
million.

Apparently, IID has agreed to settle out-of-court with the CAISO. The CAISO has committed to
pay for the construction of new “S” lines with 1200 MW9 of new capacity and deed the new line
to IID. The CAISO also agreed to allow IID to export 120 MW to the Southwest. The initial net
benefits to IID is estimated in excess of $240 million over 20 years.

9

This is the same S line that IID had approved plans to spend $65 million to upgrade. Ironically, and as part of the
potential settlement, CAISO may end up paying for all the upgrades for this line.
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Section 5. Reliability and Safety Studies
To ensure reliable and safe operation of the IID grid, IID retained ZGlobal’s services to perform a
short circuit overview analysis of its network and evaluate the need for breaker replacements.
Short circuit studies are based on short circuit equipment’s i.e. breakers’ rated duty received
from IID. The analysis was comprehensive but limited to generators and equipment internal to
IID’s system. It does not evaluate the impact of the adjacent balancing authorities. The analysis
performed included both normal and contingency scenarios, with focus on specific substations.
The results obtained indicate that some of the transmission and distribution level breakers do
not have the interrupting duty required to break a fault and therefore, may be needed to be
replaced. ZGlobal’s analysis includes a comprehensive list of all short circuit phase and ground
current at all the buses for the following fault types:
1. Single line to ground
2. Double line to ground
3. Three phases to ground, and
4. Line to Line

The analysis was applied to 448 breakers for which name and interrupting duty data was
available. For each breaker, analyses were run under normal condition for the four types of
faults mentioned above. The second step was to run the same analysis under 86 selected
contingencies and for the four different faults. In total 87 different scenarios or contingencies
were developed and studied, with the number of breaker duty evaluations amounting to 448
Breakers x 4 Different fault types x 86 selected contingencies = 154,112 Studies.

The results showed that 59 breakers listed in Table 5 were identified to have insufficient
breaking capacity (duty) during both normal and contingency situations.
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Table 5 Circuit Breakers with Insufficient Breaking Capacity

Location/Substation

kV

Breaker

El Centro Switching Station

92kV

BNO, BSO, EDNO, EDSO, ENO, EONO, EOSO, ESO,

(34 breakers)

H3NO, H3SO, JNO, JSO, LHNO, LHSO, LUNO, LUSO,
PNO, PSO, PWNO, PWSO, RNO, RSO, TENO, TESO,
TWNO, TWSO, U21SO, U22SO, U30SO, U31SO,
U41NO, U41SO, X2NO, X2SO (34)

Terminal Substation

13.2kV C10, C20 (2)

(Feeders 1 & 2) two
breakers
Pilot Knob

13.2kV X10, X20 (2)

Drop 3

6.9kV

AVE. 48

13.2kV C10, C20, ~C10 (3)

Jefferson

13.2kV C10 (1)

Mall

13.2kV C10(XFMR) (1)

New Imperial

13.2kV K44 (1)

Plaster City

13.2kV C10 (1)

Thermal Tap

13.2kV C10, C20 (2)

East Mesa distribution line 1

4.16kV C10 (1)

East Mesa distribution line 2

4.16kV C10 (1)

East Mesa distribution line 3

4.16kV C10 (1)

U10, U20, X10, X20 (4)

It is recommended that a five-year breaker replacement program be implemented, and future
analysis be conducted as the grid configuration changes and for impacts from generators
connected to IID or affected system analysis to quantify the impact of generators connecting to
CAISO abutting IID system. All 59 breakers (excluding 52B3) in Table 6 should potentially be
replaced with highest priority for breakers with overloads above 150%. In the meantime, IID
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should implement a revised switching procedure that can test the breaker from weaker source
to prevent any impacts on these breakers until they are replaced.
Table 6 IID Breakers overloaded during Short Circuit

Breaker

Interrupting

Max of

Duty in

All

Amperes

Outages

No
Outage

Substation

kV

Name

1

EL CENTRO SS

92

BNO

40000

112.45% 112.43%

2

EL CENTRO SS

92

BSO

40000

112.45% 112.43%

3

EL CENTRO SS

92

EDNO

40000

112.45% 112.43%

4

EL CENTRO SS

92

EDSO

40000

112.45% 112.43%

5

EL CENTRO SS

92

ENO

40000

112.45% 112.43%

6

EL CENTRO SS

92

EONO

40000

112.45% 112.43%

7

EL CENTRO SS

92

EOSO

40000

112.45% 112.43%

8

EL CENTRO SS

92

ESO

40000

112.45% 112.43%

9

EL CENTRO SS

92

H3NO

40000

112.45% 112.43%

10

EL CENTRO SS

92

H3SO

40000

112.45% 112.43%

11

EL CENTRO SS

92

JNO

40000

112.45% 112.43%

12

EL CENTRO SS

92

JSO

40000

112.45% 112.43%

13

EL CENTRO SS

92

LHNO

40000

112.45% 112.43%

14

EL CENTRO SS

92

LHSO

40000

112.45% 112.43%

15

EL CENTRO SS

92

LUNO

40000

112.45% 112.43%

16

EL CENTRO SS

92

LUSO

40000

112.45% 112.43%

17

EL CENTRO SS

92

PNO

40000

112.45% 112.43%

18

EL CENTRO SS

92

PSO

40000

112.45% 112.43%

19

EL CENTRO SS

92

PWNO

40000

112.45% 112.43%

20

EL CENTRO SS

92

PWSO

40000

112.45% 112.43%

21

EL CENTRO SS

92

RNO

40000

112.45% 112.43%

22

EL CENTRO SS

92

RSO

40000

112.45% 112.43%

23

EL CENTRO SS

92

TENO

40000

112.45% 112.43%

No
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Breaker

Interrupting

Max of

Duty in

All

Amperes

Outages

No
Outage

Substation

kV

Name

24

EL CENTRO SS

92

TESO

40000

112.45% 112.43%

25

EL CENTRO SS

92

TWNO

40000

112.45% 112.43%

26

EL CENTRO SS

92

TWSO

40000

112.45% 112.43%

27

EL CENTRO SS

92

U21SO

40000

112.45% 112.43%

28

EL CENTRO SS

92

U22SO

40000

112.45% 112.43%

29

EL CENTRO SS

92

U30SO

40000

112.45% 112.43%

30

EL CENTRO SS

92

U31SO

40000

112.45% 112.43%

31

EL CENTRO SS

92

U41NO

40000

112.45% 112.43%

32

EL CENTRO SS

92

U41SO

40000

112.45% 112.43%

33

EL CENTRO SS

92

X2NO

40000

112.45% 112.43%

34

EL CENTRO SS

92

X2SO

40000

112.45% 112.43%

40

BESS GEN

34.5 52B3

40000

119.37% 62.60%

41

ECTS FDR1

13.2 C10

6000

254.66% 254.63%

42

PILOT KNOB

13.2 X10

20000

107.56% 107.56%

43

PILOT KNOB

13.2 X20

20000

107.56% 107.56%

44

DROP 3 GEN

6.9

U10

16000

155.31% 155.30%

45

DROP 3 GEN

6.9

X10

16000

155.31% 155.30%

46

DROP 3 GEN

6.9

U20

16000

155.31% 155.30%

47

DROP 3 GEN

6.9

X20

16000

155.31% 155.30%

48

AVE. 48 FDR1

13.2 ~C10

6000

221.73% 221.63%

49

AVE. 48 FDR1

13.2 C10

8000

166.30% 166.22%

50

AVE. 48 FDR2

13.2 C20

3000

444.33% 444.13%

51

EAST MESA 1

4.16 C10

6000

314.11% 314.09%

52

EAST MESA 2

4.16 C10

3000

706.60% 706.55%

53

EAST MESA 3

4.16 C10

6000

350.20% 350.17%

No
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Breaker

Max of

Duty in

All

Amperes

Outages

No
Outage

Substation

kV

54

ECTS FDR2

13.2 C20

6000

256.58% 256.55%

55

JEFFERS FDR1

13.2 C10

6000

232.62% 232.50%

56

MALL XFMR1

13.2 C10

2500

480.41% 480.29%

57

N.IMP XFMR1

13.2 K44

10000

120.50% 120.49%

59

PLASTER-CITY

13.2 C10

3000

188.31% 188.29%

60

THERMALBK1LS 13.2 C10

6000

100.30% 100.26%

No

Name

Interrupting

The breakers in Table 7 are not overloaded in the scenarios studied. Since the scenarios
simulated are not exhaustive it is recommended that further analysis to be done and decisions
made accordingly.
Table 7 IID Breakers with loading above 90%

Breaker

Max of

Duty in

All

Amperes

Outages

No
Outage

Substation

kV

1

BRWLY DIESEL

34.5 BVO

8400

91.83%

91.83%

2

BRWLY DIESEL

34.5 H30

8400

91.83%

91.83%

3

PILOT KNOB

34.5 A30

8300

95.89%

95.85%

4

PILOT KNOB

34.5 AMO

8300

95.89%

95.85%

5

PILOT KNOB

34.5 AWO

8300

95.89%

95.85%

6

OASIS-K FDR1

13.2 C10

6000

96.51%

96.47%

7

THERMALBK2LS 13.2 C20

6000

93.86%

93.82%

No

Name

Interrupting

Due to the large volume of data, a heat map was developed to visually present the results.
Figure 3 is a condensed sample showing the most critical issues with breakers.
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Appendix B contains the comprehensive heat Map showing all studied scenarios. As described in the legend, shades of red indicate loading
above 90% and green below 90%.

Figure 3 Breaker Heat Map (Sample)
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Section 6. Additional Studies
6.1 IID Fuel Procurement.
ZGlobal was requested to evaluate natural gas purchased and the use of IID gas-fired
generating plant operation for 2015 and 2016. ZGlobal reported its findings:
1. Gas procurement and the use of IID generating facilities resulted in uneconomic
operations of $14.9 million to $15.8 for 2015 and 2016 respectively. The four diagrams
below illustrate the uneconomic dispatch of IID’s El Centro, Niland and Yucca power
plants in 2015 and 2016. The blue area under the curve is actual dispatch, the orange
and gray areas are market-based optimal dispatches.

Figure 4 2016 Dispatch of El Centro Plants Compared to Optimal Dispatch
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Figure 5 2016 Dispatch of Niland and Yucca Plants Compared to Optimal Dispatch
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Figure 6 2015 Dispatch of El Centro Plants Compared to Optimal Dispatch
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Figure 7 2015 Dispatch of Niland and Yucca Plants Compared to Optimal Dispatch

2. When comparing IID’s operation and maintenance costs to industry standards, ZGlobal
found that IID’s costs were more than $10 million per year above what would be
considered reasonable for IID generating fleet.

6.2 System Operations Assessment Conducted by ZGlobal
To maintain the lowest energy rates in Southern California, IID must retain its certification and
set its own transmission and energy rates. However, IID must comply with specific reliability
requirements regarding its generation, transmission, and all energy infrastructure assets. These
requirements are set by the state of California, and the federal government through the WECC,
NERC and FERC organizations. These organizations audited IID. IID did not pass the audit. IID
hired ZGlobal to conduct an evaluation of IID’s System Operations Center and provide IID’s
Energy Management a list of items that would improve the reliability of the IID system. Failure
to make immediate and comprehensive changes would incur millions of dollars of fines, and IID
ultimately losing its license to operate the grid resulting in significant increase in rates to IID
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ratepayers. ZGlobal and IID efforts were successful in passing NERC audit and IID has since
maintained its autonomy and independence and thus keeping cost of energy lower to its
ratepayers.

6.2.1 SOC Communication Procedures with Supply and Trading
These sections do not have established communication protocols to economically dispatch IID’s
resources. The lack of procedures has created “silos” within the organization and affected the
economic dispatch of resources.
1) Proposed Remedy:
a) Created a communications procedure which identifies the generation, transmission,
regulation, contingency reserve and spinning requirements for the day-ahead and realtime horizons.
b) Modified data transmitted to the Supply and Trading to include:
i) IID Steam and GT unit’s breaker status
ii) AGC indication (status, pulses, etc.)
iii) Actual Spinning reserve requirements
iv) SRSG spinning reserve requirements
v) MSSC requirements
vi) System incremental and decremental costs
2) Status - Complete:
a) Modified Supply and Trading real-time displays to monitor supplemental data
b) Communication procedures implemented
c) Weekly calls between SOC and Supply and Trading have been initiated

6.2.2 WECC Pacific Southwest Procedures.
IID has been dispatching generation, without compensation, to mitigate overloads on the
Southwest Power-Link. During a one-year time span, IID dispatched generation fifty-seven (57)
times during overloading events on the Southwest Power-link. This has caused an economic
impact to the IID exceeding $500,000 in fuel cost alone. It also impaired IID’s ability to
economically dispatch generation during those dispatch periods.
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1) Proposed remedy:
a) Coordinate with WECC Reliability Coordinator to modify existing procedures to
incorporate a requirement to dispatch most “effective” generation to mitigate
overloads. When these procedures where written, IID did not participate so these
procedures were developed without IID’s input or objections.
2) Status - Complete:
a) Met with the WECC RC and they agreed to modify the procedure requiring dispatching
of the most “effective” generation that will mitigate the overload. IID’s generation in El
Centro and Yucca are the eleventh (11th) most effective generators of mitigating the
overload.
b) Revised procedures were implemented on June 28, 2013.
c) Monitor and designate SOC staff to participate in future discussions.

6.2.3 System Operations Radio Communications System
IID’s Radio Communications system is outdated and does not extend to certain areas on the
system. IID’s SOC and DOC have been utilizing cell phones to conduct switching procedures.
1) Proposed remedy:
a) IID’s Telecommunications Department proposed to Management and the Board an
upgrade of the existing system. The project is a two-year effort to remedy the current
radio problems.
b) Met with IID Telecommunications Section to identify an interim plan to maintain safety
protocols and procedures.
2) Status – Complete:
a) Relocated a communications amplifier remedied the problem. Directed staff to relocate
an amplifier and test the communications system. After testing the radio
communications system, the issue has been deemed resolved.

6.2.4 Forecast Tools
System Operators are viewing the system with inadequate data tools. Poor forecast tool
impedes reliability and do not support BA operations. Significant error in present tool, industry
average is 2%. IID error is 10 to 15% causing reliability concerns and costing the IID significant
amount of money.
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1) Proposed Remedy:
a) Solicited and reviewed multiple vendor proposals for new forecast tool.
b) Proposal under review, 2-month project setup and implementation cost $75K.
2) Status – Complete:
a) Notified IID management for approval.
b) Included forecast tool in revised budget.
c) Identified an issue with the accuracy of the data imputed to the forecast tool. Once data
is corrected will determine analyze the accuracy error.

6.2.5 EMS Real Time Contingency Analysis Tools
System Operators are viewing the system with inadequate data tools. FERC requires IID to
conduct “real-time” studies. IID Contingency Analysis tool solved less than twenty percent
(20%) of the modeled scenarios.
1) Proposed Remedy:
a) Conduct an analysis to determine error between day-ahead studies and real-time PI
data.
b) Contact EMS experts to expedite the modeling on the Contingency Analysis tool.
c) Propose costs to be reviewed by IID management.
2) Status - Complete:
a) Analysis complete.
b) EMS expert site and completed work on the RTCA on July 1, 2013.
c) Expanded to include external facilities.

6.2.6 EMS State Estimator
System Operators require real-time information obtained from measurements and
computationally efficient tools to operate a BA. Direct measurement of all system state
variables was not done, and even when direct measurements are available, they have errors of
varying magnitude.
1) Proposed Remedy for State Estimator:
a) Contact EMS experts to expedite the modeling issues on the State Estimator.
b) Propose costs to be reviewed by IID management and approved.
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2) Status -Complete:
a) Analysis complete.
b) Initial Phase Complete/expanded to external facilities.

6.2.7 EMS Real-time Simulator
System Operators were not being properly trained to operate the IID BA due to no access to a
real-time simulator. IID purchased a simulator approximately four (4) years ago but the tool has
not been set-up or modeled. Most efficient way to train and keep operators operating at the
high level required by regulations for BA.
1) Proposed Remedy:
a) Once Contingency Analysis and State Estimator are working properly, initiate modeling
on the real-time estimator.
b) Designate an engineer to maintain the Simulator model.
c) Propose costs to IID management.
2) Status - Complete:
a) EMS expert worked on the Contingency Analysis tool and State Estimator and Real-time
simulator being utilized for training purposes.

6.2.8 IID SOC and DOC Logging Tools
IID utilized Microsoft Word Document for logging purposes. Logging is poor and extremely
inefficient.
1) Proposed Remedy:
a) Develop on logging requirements procedures.
b) Contact neighboring electric utilities to determine logging systems they are utilizing.
2) Status - Complete
a) Developed logging system requirements.
b) Evaluated multiple logging applications that meet IID requirements.
c) Evaluated Sun-Net Logging system currently utilized by SRP, SMUD, and multiple
municipal electric utilities in California.
d) Sun-Net acquired.
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6.2.9 SOC and DOC Outage Coordination Software and Database
IID currently is using a hand-written calendar to share outages with the System Operators. Hard
copies are handed the Operators prior to outages.
1) Proposed Remedy:
a) Evaluate multiple outage coordination software applications.
b) Contact neighboring electric utilities to determine outage coordination software they
are utilizing.
2) Status – Complete:
a) Evaluated Sun-Net Transmission Outage Application currently utilized by SRP, SMUD,
and multiple municipal electric utilities in California.
b) Efficiencies and cost savings by utilizing single software for logging and outage
coordination.
c) Sun-Net acquired.

6.2.10 EMS Incorrect Data Points
Identified incorrect date points on the EMS displays that affect the operations of the BA and
real-time analysis tools.
1) Proposed Remedy:
a) Create a list of bad data points and initiate “end-to-end” checkouts to be conducted by
EMS, Telecom and SCADA personnel.
b) Will conduct an additional “span” analysis on system data point, major effort. Will
explore the possibility of bringing in a control-engineer to analyze current EMS data
points.
2) Status -Complete:
a) Bad data points list complete and initiated “end-to-end” check-outs.
b) Re-assigned Controls Engineer to implement a program to validate EMS data points.
c) Expanded analysis complete.

6.2.11 Regional Coordination
IID had not been involved in regional operations forums which has been a detriment to the IID
1) Proposed Remedy:
a) Evaluate each forum and determine which presents the most value to IID.
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b) Designate IID staff to participate.
c) Budget properly for on-going participation.
2) Status - Complete
a) Implemented and on-going.
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