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RESPONSE TO COMMISSION QUESTIONS SET FORTH IN

DECISION NO. 66615

L INTRODUCTION

In Decision No. 66615, the Arizona Corporation Commission (“Commission’)
ordered Tucson Electric Power Company (“TEP”) and UniSource Energy Services (“UES”)
to file responses to the following questions:

a.

Can Citizens’ operating procedures be improved to shorten the restoration
time for transmission outage events utilizing TEP’s operations center and field
personnel?

Are any of the following improvements cost effective as interim restoration of
service solutions to the construction of a second transmission line?

1. A limited number of automated or remote controlled distribution
feeder ties between substations.
L. Improved remote electronic dispatch control capability of the Valencia

generator or improved generator controls.

What refinements are appropriate in Citizens’ RAC-2 peak load forecast?
Please define the annual hours of exposure when load is forecast to exceed the
capacity of the existing transmission line.

Is the proposed interconnection with Mexico at the Gateway substation an
interim service restoration solution for delay of the proposed South to
Gateway transmission line through the Coronado National Forest?

How much emergency service is available from TEP via a Kantor feeder tied
to TEP’s 46 kV line?

Included in this response is also an updated Outage Response Plan.

IL. BACKGROUND

Customers have, from time to time, raised concerns regarding the frequency and
duration of electric service outages in Santa Cruz County. In Decision No. 62011
(November 2, 1999), the Commission (i) ordered UES’ predecessor-in-interest, Citizens
Communications Company (“Citizens”) to improve the reliability of electric service to
customers in Santa Cruz County; and (ii) approved a Settlement Agreément between the
Commission Utilities Division and Citizens that included the construction of a second
transmission line to Nogales, Arizona.

! UniSource Energy Services acquired Citizens’ Arizona gas and electric systems in August 2003.



In response to Decision No. 62011, distribution facilities in Santa Cruz County have
been upgraded to improve the continuity of service. Additionally, the Commission has
granted a certificate of environmental compatibility for the construction of a second
transmission line from Tucson to the Arizona-Mexico border. Commencement of
construction on the second transmission line is contingent upon obtaining required federal
agency approvals.

Since UES acquired the Citizens system in August 2003, TEP and UES have focused
their efforts on further improving electric service reliability to Santa Cruz County. Some of
the steps undertaken by TEP and UES to improve reliability have been previously discussed
with Staff, identified in a pleading submitted to the Commission and/or discussed at the
Commission’s December 3, 2003 Open Meeting. See e.g. Joint Applicants’ Supplement to:
Joint Application for Delay of the In-Service Deadline, etc. filed in Docket No. E-01032A-
99-0401.

This Response incorporates the information previously provided to the Commission,
further addresses those questions specifically identified in Decision No. 66615, includes an
update to the Outage Response Plan previously submitted to the Commission.”

TEP and UES reserve their right to supplement this Response in order to address
comments to the information contained herein submitted by the Commission, Staff or any
other interested party.

III. RESPONSE TO COMMISSION QUESTIONS.

A. Can Citizens’ operating procedures be improved to shorten the restoration time
for transmission outage events utilizing TEP’s operations center and field
personnel?

Since the acquisition of Citizens’ electric properties in Santa Cruz County, UES and
TEP have undertaken an analysis of how to improve procedures to shorten the restoration
time for transmission outages. Steps have already been taken to implement the
improvements. Attached hereto as Exhibit 2, and by this reference incorporated herein, is a
summary of synergies and integration opportunities that will improve the restoration time.
As noted in the summary, some steps have already been implemented and others are
scheduled to take place. TEP has already taken significant steps and now plays an active role
in supporting the maintenance and operation of the UES electric system.

For example, TEP has interconnected its radio systems with those of UES. TEP and
UES employees are participating in cross-training activities with regards to dispatching, field
operations, and field crews. UES “trouble calls” are being routed into TEP’s call center.
UES is in the process of integrating Remote Terminal Units into TEP’s Energy Management
System (“EMS”) in Santa Cruz County. The EMS data will allow TEP operating personnel
to have a real-time view of operating conditions in the Santa Cruz County region. UES and
TEP are in the process of integrating the remote control operation of gas turbines located at

2 Citizens had filed various action plans with the Commission in 1999. Attached hereto as Exhibit 1, and by this
reference incorporated herein, is a copy of Citizens’ 1999 filings.



the Valencia substation in Nogales. TEP personnel that are knowledgeable about the
“WECC reliability criteria” will provide additional support to UES operating personnel.

Another important step that UES and TEP took was to conduct an exchange of
supervisory personnel between TEP and UES. Specifically, the District Manager for UES
transferred to Tucson to work as Substation Supervisor and a TEP design-build supervisor
transferred to Nogales to serve as the District Manager. This exchange allowed TEP to
benefit from the experience of a UES employee with detailed and first-hand knowledge of
the Santa Cruz County system. Similarly, the transfer of the TEP employee to Nogales
provided expertise to UES by an employee with first-hand knowledge of TEP’s operations
and procedures. This personnel exchange has served to improve communications between
the two companies, helped increase communications and will result in a smoother transition
from two stand-alone companies who now are working together.

B. Are any of the following improvements cost effective as interim
restoration of service solutions to the construction of a second
transmission line?

i. A limited number of automated or remote controlled distribution
feeder ties between substations.

TEP distribution engineering personnel are currently researching opportunities for feeder
ties. To the extent these opportunities are identified TEP will also be looking at the
feasibility for adding remote control to such ties.

il Improved remote electronic dispatch control capability of the
Valencia generator or improved generator controls.

Since the acquisition of Citizens’ electric properties in Santa Cruz County TEP has
been analyzing the operations of the UES gas turbines in Nogales, Arizona. TEP has worked
with UES personnel to verify that the controls on the turbines are fully functional and that
any prior issues with those controls have been satisfactorily resolved. TEP is presently
working directly with El Paso Natural Gas Company (‘“El Paso”) to determine the viability of
transporting natural gas to the turbines in Nogales, Arizona. TEP and El Paso are also
researching whether these gas turbines could be run on 100% natural gas. Currently, those
turbines are operating on a mixture of gas and fuel oil at full load. Additionally, TEP is
reviewing the feasibility of consolidating and moving the remote dispatch control of the gas
turbines to TEP’s Irvington Control Center.

C. What refinements are appropriate in Citizens’ RAC-2 peak load
forecast? Please define the annual hours of exposure when load is forecast
to exceed the capacity of the existing transmission line.

TEP has prepared a new peak load forecast that replaces Citizens’ RAC-2 peak load
forecast. The TEP peak load forecast is attached hereto as Exhibit 4, and by this reference
incorporated herein’. As demonstrated in the graph entitled “TEP Load Forecast for

> RW Beck performed Citizens’ previous forecasts. The last such forecast is Appendix B to Citizen’s 2003
ten -year plan filed with the Commission.



Nogales”, TEP’s forecast for normal conditions is similar to Citizens’ RAC-2. TEP’s “high”
forecast is somewhat lower than Citizens’ RAC-2. TEP is in the process of refining data for
Santa Cruz County and has not yet determined the hours of exposure. TEP will supplement
this Response with the annual hours of exposure when the load is forecast to exceed the
capacity of the existing transmission line.

D. Is the proposed interconnection with Mexico at the Gateway substation
an interim service restoration solution for delay of the proposed South to
Gateway transmission line through the Coronado National Forest?

TEP and UES do not believe that the interconnection with Mexico at the Gateway
substation is an interim service restoration solution. Commencement of construction of the
Gateway substation and of the transmission line to interconnect with Mexico is contingent
upon issuance of the Presidential permit. The construction activities related to the Gateway
project are dependent upon the completion of the Environmental Impact Statement and the
issuance of the U.S. Department Of Energy Presidential permit.  Consequently,
interconnection will not occur prior to the resolution of the Coronado National Forest issues.

E. How much emergency service is available from TEP via a Kantor feeder
tied to TEP’s 46 kV line?

Due to two-county financing restrictions for TEP an interconnection cannot be
operated in parallel with TEP’s system because the 46 kV switch must remain open between
the systems, except under emergency conditions.

If an outage of the 115kV line to Nogales were to occur UES could declare an
emergency and TEP would then be able to close the 46kV switch and provide approximately
20 mw to the Nogales area over the 46kV tie line. This, in combination with the local gas
turbines in Nogales (that could produce 47mw of electricity), would allow. UES to meet peak
load forecasts for UES loads through 2007. Furthermore, the timing for construction of the
46kV line is contingent upon TEP obtaining a right of way from the State. TEP has already
applied for the right of way.

Also, UES is adding capacitors in the Nogales region to alleviate low voltage
conditions that primarily result from the single 115 kV line serving the area. This issue is not
a new concern and was identified in Santa Cruz District Transmission System Action Plan
prepared for Citizens by Power Engineers®. In fact, TEP has enhanced the recommended
solution set forth in the Power Engineers report by locating the capacitors on the distribution
side of the system. TEP’s analysis has shown that this action will achieve better performance
at a lower cost than the Power Engineers’ recommendation. UES will install the capacitors
prior to the summer of 2004.

* This 160 page document is Appendix A to the Citizens 2003 ten-year plan filed with the Commission.



IV. UPDATED OUTAGE _ RESPONSE _PLAN AND __ ADDITIONAL
INFORMATION.

Attached hereto as Exhibit 4, and by this reference incorporated herein, is the updated
Outage Response Plan. The updated Outage Response Plan notably reflects the substitution
of TEP’s dispatcher in place of a lineman as the responsive party in various scenarios. This
substitution is the result of the installation of Supervisory Control and Data Acquisition
(“SCADA”)systems and additional equipment that will allow remote operation of portions of
the Santa Cruz County system.

Also, attached hereto as Exhibit 5 and by this reference incorporated herein is a
Reliability Must Run (“RMR”) study prepared by TEP for UES.

TEP and UES are committed to upgrading electric service to the Santa Cruz County
area. In addition to their efforts to construct the second transmission line, improvements
have been made to the distribution system in Nogales, Arizona. TEP and UES believe that
the Commission has received public comment reflecting improved distribution related
reliability. TEP and UES have also replaced a “weak link™ in the existing 115 kV line that
was identified during the Line Siting hearings that were held in connection with the second
transmission line (Line Siting Case No. 111). Specifically, a portion of the 115 kV line that
consisted of 4/0 conductor was upgraded to match the balance of the 115kV line conductor in
order to eliminate the potential “fuse” in the 115kV line.

Y. CONCLUSION.

TEP and UES have taken significant steps to upgrade the reliability of electric service
in Santa Cruz County since the acquisition of the Citizens’ electric properties. TEP and
UES continue to concur with the Commission Staff that a second transmission is a necessary
component of the total solution to the Santa Cruz County reliability issues. TEP and UES are
putting in place safeguards and contingency plans to minimize the number and duration of
outages until the second transmission line is constructed. TEP and UES continue to work
with the Commission Staff and customers of Santa Cruz County to identify ways to ensure
that they receive safe, adequate and reliable electric service. Additionally, TEP and UES are
continuing to press for the Federal agencies to approve and issue the permits necessary to
begin construction of the second transmission line. For example, representatives of TEP and
UES have had several meetings with the White House Task Force to enlist assistance in
seeking the issuance of the permits.



CITIZENS UTILITIES COMPANY
RESTORATION OF SERVICE
FOLLOWING
TRANSMISSION LINE OUTAGES

(Originally filed with the Arizona Corporation
Commission on April 15, 1999)
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BEFORE THE ARIZONA CO 4 N COMMISSION
JIM IRVIN | = &fizona Comoration Commission

COMMISSIONER-CHAIRMAN ‘e

COMMISSIONER Az MAY 091999
CARL J. KUNASEK Dl SOt
COMMISSIONER

ONTROL| —Socreres sy W

. ]
IN THE MATTER OF THE JOINT NOTICE OF DOCKET NO. E-01032A-98-0611

IR~ N N V™
AN A~ el

INTENT OF CITIZENS UTILITIES COMPANY, T-03214A-98-0611
CITIZENS TELECOMMUNICATIONS OF THE T-021158-98-0611
WHITE MOUNTAINS, NAVAIO T-01954B-98-0611
COMMUNICATIONS COMPANY, INC,, T-02755A-98-0611
JICITIZENS UTILITIES RURAL COMPANY, SW-2276A-98-0611
HHINC., CITIZENS TELECOMMUNICATIONS W-01656A-98-061 1
|| COMPANY, SUN CITY SEWER COMPANY, WS-02334A-98-0611
- {1 SUN CITY WATER COMPANY, SUN CITY W-03454A-98-0611
WEST UTILITIES COMPANY, CITIZENS W-03455A-98-0611
WATER SERVICE COMPANY OF ARIZONA, W-01595A-98-0611
CITIZENS WATER RESOURCES COMPANY OF : T-03054A-98-0611
ARIZONA, TUBAC VALLEY WATER

COMPANY, INC., AND ELECTRIC

LIGHTWAVE, INC. TO ORGANIZE A PUBLIC
UTILITY HOLDING COMPANY AND FOR NOTICE OF FILING
RELATED APPROVALS OR WAIVERS
PURSUANT TO R14-2-801, ET SEQ.
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Citizens Utilities Company hereby provides notice of filing its Supplement to
Santa Cruz Electric Division Transmission Alternatives and Plan of Action.
RESPECTFULLY SUBMITTED this 7 day of May, 1999

| 8l Counsel

Citizens Utilities Company

2901 N. Central Avenue, Suite 1660
Phoenix, Arizona 85012
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| Original and ten copies filed this
7™ day of May, 1999, with:

Docket Control

Arizona Corporation Commission
1200 West Washington

Phoenix, Arizona 85007

HCopies of the foregoing mailed/delivered
this 7' day of May, 1999, to:

Jerry Rudibaugh

_ a Corporation Commission
111200 West Washington
Phoenix, Arizona 85007
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Janice Alward '

Arizona Corporation Commission - Legal Division
1200 W. Washington

Phoenix, AZ 85007

ﬁaul Bullis .
Arizona Corporation Commission
11200 West Washington

ix, Arizona 85007

Greg Patterson

Residential Utility Consumer Office
2828 North Centrai Ave., Ste. 1200
 Phoenix, Arizona 85004

1} Ray Heyman -
. Roshka, Heyman & Dewulf
25 || Two Arizona Center
400 North 5™ Street, Suite 1000
 Phoenix, Arizona 85004
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By: '
‘ Judith H. Myers
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Citizens Utilities Company, Corporate Separation
Docket Nos. E-01032A-98-0611, et al.

Supplement to Santa Cruz Electric Division
Transmission Alternatives and
Plan of Action

Introduction:

In October 1998, Citizens Utilities Company (“Citizens”) filed a Notice of
Intent ("Notice”) that stated that Citizens intended separate its public services
divisions, which provide electric, gas, water and wastewater service, and its
telecommunications divisions. In its Notice, Citizens proposed to form a public'
utility holding company to hold the stock of Citizens’ telecommunications '
subsidiaries.

Because of the Commission’s concern with service problems in Citizens
Santa Cruz Electric Division, in Decision No. 61383, the Commission ordered
Citizens to file an Analysis of Alternatives and Plan of Action (“Plan”) to rectify
the service problems in Santa Cruz. The Commission indicated that the Plan
should include a cost-benefit analysis of alternatives, the alternative chosen
and proposed deadlines for implementation of the alternative chosen.

The Transmission Alternatives and Plan of Action ("Report™), filed by
Citizens on April 15™, 1999 and this Supplement to the Report ("Supplement”)
are filed to comply to with Decision No. 61383. These documents address both
the power supply improvements and the 1999 system improvements currently
underway in the Santa Cruz Electric District. The Report outlines the planning
process and implementation schedule for new transmission facilities.

However, despite Citizens’ good faith effort to comply with the Commission
Decision, there are some requirements that it is unable to provide at this point
in the planning process. These items are discussed below.

The Report provides milestones for completion of critical steps in the process of
planning. permitting, design (including right-of-way procurement), and
construct.on. No date-certain deadlines could be included at this point.
Citizens is at the initial stage of planning, and there are a number of
unanswered questions, including: which interconnection point is feasible; what
are the environmental consequences of any particular route; and what are the
specific costs, other than planning-level estimates, associated with the various
conceptual alternatives. Based on the information presently available,
Citizens’ consultants, Power Engineers and Dames & Moore, estimate that from
start to finish, it will require a minimum of approximately four years to
complete a new 115-kV transmission line. If a federal land management
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agency is involved and an Environmental Impact Statement is required under
the provisions of the National Environmental Policy Act, a minimum of an
additional six months must be added to the permitting schedule.

Cost-Benefit Analysis-

Today no meaningful cost-benefit analysis can be made, aithough the Report
has identified a range of costs for each alternative. With the current load
levels in Santa Cruz District, Citizens has adequate capacity to serve the
maximum expected load. The generating capacity at Valencia Power Plant is
capable of providing an alternate source of power if the existing transmission
line is out of service for an extended period of time. Load growth will cause
the maximum capacity required to exceed the capacity of the existing
generating units in the next few years. The costs, benefits and consequences
of the various alternatives will be determined during the execution of the plan
of action that was filed as part of the Report on April 15, 1999. Citizens is
committed to starting this process immediately.

While Santa Cruz has experienced service problems this year, it is important to
recognize that the number and length of the outages fast summer and fall were

-unusual. Nonetheless, Citizens has taken and will continue to take

extraordinary steps to avoid such outages in the future. Those system
improvements are discussed in detail in this Supplement.

At this time, Citizens is able to identify a preferred alternative route based on
system performarice and cost. If Citizens is the only participant in the
construction of a second transmission line, then based on the information
presently available, Citizens’ preferred aiternative would be to construct a
115-kV line from Arizona Electric Power Cooperative's (AEPCO) Bicknell
Substation to Citizens’ Valencia Substation. The preferred route for the line
would be the alignment generally west of Interstate 17. This interconnection
appears to perform best technically, is the lowest capital cost and the route
generally crosses terrain that has other linear developments, such as a natural
gas pipe line and interstate highway.

If there .re other participants in the transmission line construction, the
preferred alternative may change. For instance, if AEPCO and Citizens’
collective needs are considered, one of the alternatives that interconnect with
AEPCO'’s system to the east may be preferred. Public Service New Mexico
(PNM) is exploring the possibility of a high voltage interconnection with Mexico.
If PNM and Citizens were participants in a joint transmission line, then the
preferred aiternative might change. :

G:DEBDOCS:SEP:SANTA CRUZ SUPP TA & POA




OECC N{“ . LT

Further, Citizens is aware that it does not have the iast word on determining
the best alternative.. Facts and circumstances will almost certainly change as
Citizens moves through the planning process. It is likely that a comparison of
alternative routes will be required for the Certificate of Environmental
Compliance, and for NEPA compliance if alternatives cross federal lands. In
that case, an environmentally preferred alternative would be selected following
the environmental analysis, which may or may not be the least cost or best
performing route. The resuit could be that the route approved by the Siting
Committee (under the ACC) and federal land management agencies would be
different than Citizens’ initially preferred route.

Citizens is currently replacing poles and cable. Attachment 1V includes detailed
schedules showing the areas where replacements will be made, the number of
poles or amount of cable that will be replaced, and the capital expenditures to
do so, for the years 1999-2003.

GDEBDOCS:SEP SANTA CRUZ SUPP TA & POA




i
i




LB » me'p . LU

SANTA CRUZ POWER SUPPLY IMPROVEMENTS

Citizens is actively pursuing and implementing improvements to the
transmission and generation system serving its customers in Santa Cruz
County. Work to be completed before the summer of 1999 includes the
addition of a new system to synchronize Citizens’ generation units with the
Western Area Power Administration ("WAPA"); instailation of new 115-kV
switching station to replace the existing tie to the WAPA's system; and
planning efforts for a second transmission source into the service area. The
following is a description of each project.

GENERATOR SYNCHRONIZATION

New control and communication equipment have been installed at the Nogales
Tap and at the Valencia Power Plant. A synch-check relay has been added to .
the 115-kV breaker that will automatically close the breaker and re-establish
the tie to WAPA’s system when Citizens has been carrying the load on its own
generation. The relay equipment was instalied in January 1999, and is ready
for operation. A telephone line has been ordered from US West to complete
the communication link, and a contract has been issued to General Electric
Company to inspect, test, and calibrate the generator protection and control
systems and develop improved operating procedures for the units. The
estimated cost of these improvements is approximately $100,000. The
benefits of these improvements are: 1) the units and operators will be
prepared to start and carry load on Citizens’ generation if there is an extended
outage of the transmission line; and 2) when a transmission problem has been
repaired and transmission service is again available, it will not be necessary to
interrupt service to our customers when we shut down the generators.
Attachment I describes the Synchronization Project additions in more detail.

- Citizens has contracted with WAPA to construct a new, three breaker switching

station to replace the existing tap station serving Citizens’ customers in Santa

. Cruz County. The new station is being constructed on the north side of the
“existing tap station and will sectionalize WAPA’s Del Bac - Apache 115-kV line.

It will provide three line terminations in a ring-bus configuration. Building an
entirely new station allows for service to continue over the existing facilities -
during construction and greatly reduces the need for planned service
interruptions or the possibility of unintended outages. The estimated cost of
the new switching station is $2.1 million and it is scheduled to be in-service by
June 30, 1999. The benefit of this improvement is that service to Citizens’

GDEBDOCS:SEPSANTA CRUZ SUPP TA & POA
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customers will no longer be interrupted every time WAPA'’s transmission line
has an interruption. By using a ring bus arrangement, the possibility that
transient or permanent faults on WAPA’s line or inside the switching station will
Cause an interruption to Citizens’ customers is greatly reduced. This will
significantly improve the power supply service reliability to our customers.

Attachment 11 provides a more detailed description of the Nogales Switching
Station Project.

SECOND TRANSMISSION LINE

In February 1999, Citizens provided responses to Staff's first set of data
requests in Docket No. E-01032B-98-0621, the Nogales Complaint. The
responses addressed the company’s efforts to complete planning efforts for a
second 115-kV transmission line to serve its Customers in Santa Cruz County.
A copy of those data responses has been attached as Attachment III. The

purpose of this document is to provide an update on the transmission planning
efforts since the initial responses.

In the initial response, four potential interconnections and potential line routes
were identified. Three of the interconnections would be with Arizona Electric
Power Cooperative ("AEPCO”) and one would be with Tucson Electric Power
Company ("TEP").

The four alternatives and their preliminary cost estimates are summarized as
foliows:

INTERCONNECTION. FROM TO COST
' WITH SUBSTATION SUBSTATION (Millions)
AEPCO Bicknell Valencia $10.6
AEPCO Sierra Vista Valencia $11.6
AEPCO __Pantano Valencia $14.0
~__TEP Vail Valencia $16.25
POWER -LOW STUDIES

AEPCO has completed preliminary power flow studies and provided copies of
the study resuits. The studies support the Bicknell alternative as the preferred
electrical alternative. TEP has performed preliminary power flow studies and
responded verbally. TEP’s studies indicate an interconnection at its Vail 345 kv
substation would perform satisfactorily.

A second 115-kV line into the Nogales area would need to operate in parallel
with WAPA's transmission system. Additional power flow studies are expected

G.DEBDOCS:SEP SANTA CRUZ SUPP TA & POA




to be required by WAPA to assure that there would be no adverse effect on its
system.

Of the four alteratives identified so far, the Bicknell and Vail alternatives may
present fewer problems from an environmental permitting perspective. These

R line routes generally follow Interstate Highway 19, paralie! existing

transmission lines and traverse land previously disturbed by surface mining

- activity. At the ncrthern end, the route into TEP’s Vail substation would need

to traverse more highly developed areas. A significant portion of the line route
associated with the Sierra Vista and Pantano alternatives would generally
follow AZ Highway 82 and traverse a portion of the Coronado National Forrest.
This route is in a more environmentally sensitive area and is anticipated to
raise more public concern than the routes along I-19.

- The addition of a second transmission line interconnected to a system other

than WAPA will require an interconnection agreement and potentially, a
transmission service contract with the transmission owner. Any transmission
service costs are expected to be in addition to those presently incurred for use

. of WAPA's system.

Citizens contracted with two consulting firms, Power Engineers and Dames &
Moore, to assist in refining the cost estimates associated with each alternative,
complete a more detailed description of the environmental. characteristics
associated with each aiternative, and develop a proposed work plan outlining

. the steps required and a projected schedule for permitting, design and

construction of a second transmission line. A Transmission Alternatives and
Plan of Action Report ("Report”™) was filed with the Commission on April 15,
1999. The Report includes provisions for participation by the proposed local
Communit: Action Committee in the planning efforts and coordination with
other appropriate local, state, and federal agencies to develop the information
necessary for applying for a Certificate of Environmental Compatibility from the
Commission’s Power Plant and Transmission Line Siting Committee.
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involves the procurement and installation of Beckwith auto-synchronizer; sync-check relay, and

transducer, as welj as synchroscope, voitmeters and frequency meters at Nogales Tap. In

addition, CUC requires a synchroscope at Valencia power plant that will allow their operator to

3rngmately monitor the voitages and sync condition at the Nogales Tap power circuit breaker (PCB
2).
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The Beckwith auto-synchronizer (M-0193) and transducer (M-0214) provide analog signals of
incoming and running voltages, differential voltage, phase angle and slip to WAPA's dispatcher at
Phoenix office via RTU/SCADA channels. With the SCADA data, the dispatcher will be able to

- coordinate with CUC operator in closing PCB 362 while the generators are on !ine. By providing
telemetered voitages to CUC power piant, the plant operator will be able to observe the sync
condition of line-side and generator-side voitages at ‘Nogales Tap and act appropriately to
facilitate breaker closing. In the event of telemetry failure, the local synchroscope at Nogales Tap
will allow direct observation of the Sync condition of voitages across the breaker by CUC

personnel. Coordination with plant operator can be accomplished via mobile radio or celluiar

The subject eiays have been delivered and installed. The valencia power plant is presently
capabie of synchronizing to WAPA through the Nogales Tap by receiving real-time instructions
from WAPA dispatch regarding machine speed.

The next stage of this project involves implementation of an actual synchroscope at the Valencia
Power Plant, thereby eliminating the need to rely on WAPA dispatch to instruct the machine

ATTACHMENT I
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Project Name: Nogales Switching Station
Purpose and Need:

Citizens’ load in Santa Cruz County is presently served through a radial 115-kv
transmission line that connects to the transmission system of WAPA at an
interconnection point near Tueson. When a electrical fault on WAPA'’s transmission
line serving this tap point occurs, circuit breakers at the remote ends of WAPA's line
open to clear the fauit. Opening WAPA’s line results in interruption of service to all

- of Citizens’ customers in the county. During 1998 there were 10 outages of WAPA's
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switches, one motor operated line switch, bus work, a controi building with

ReIhOVe one 115-kV circuit breaker, three disconnect switches and associated bus
work and station Service equipment owned by Citizens. Remove two motor
operated disconnect switches, metering and SCADA equipment owned by WAPA.

. Schedule: In-Service Date: June 30, 1999,

Cost: $2,100,000

NEW - EXISTING
Nogules Switching Station | ' Nogales Tap
DelBc  — i de‘ -
e :.,'-.' _
]
x;-mc-;; '  Vaisncia

ATTACHMENT 11
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CITIZENS UTILITIES COMPANY
~ DOCKET NO. E-01032B-95-0621
STAFF'S FIRST SET OF DATA REQUESTS
. JANUARY 28, 1999

WITNESS: RESAL A. CRAVEN

| DATA REQUEST NO. RF-1:

In Docket No. E-01032A-98-0611, Cltizens filed four Exhibits on January 25,
1999." In Exhibit 3, page 7, Citizens said that it was expioring the possibiiity
-of conistructing a second 115 kV line to serve jis Customers in Santa Cruz
County. A preferred route has been identified,

A.  Please provide an Exhibit showing the location of this preferred route,

any alternative routes, and indicate the substations where the line will
terminate. '

 B.  Please describe In detail any negatiations that have been held with
. aother utiiities for the routing and construction of this line.

RESPONSE:

A.  Attachment RF1A is a copy of a F'AA‘Sectional Chart'showing the
general geographic area between Tucson and Nogales AZ. Four alternative

. routes for a second 115 KV transmission line are Superimposed on the chart

- along with the names of the substations where the line would terminate.

- The southern terminus of the line is shown as Vaiencia Substation; however,
- due to congestion and space limitations the line may have to be terminated
~ &t another location. The exact termination has not been determined at this

. -Hme. Preliminary pawer flow cases have been run for the Bicknell, Pantano,

and Sier -3 Vista aiternatives. Power flow cases have not been run for the

Vail 345/115 kv alternative. Initial study resyits indicate that of these three

~ alternatives, the Bickneil alternative may be the preferred aiternative for
technical, environmental and 8CONAMIC reasons. These are initial
alternatives. Further technical and enviranmental studies may identify
additional alternatives. ‘ ‘ ' .

e w e
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CITIZENS UTILITIES COMPANY
DOCKET NO. E-010328-98-0621
STAFF'S FIRST SET OF DATA REQUESTS
JANUARY 28, 1999

WITNESS: RESAL A. CRAVEN

RESPONSE TO RF-1 CONTINUED:

B.  Detailed negotiations have not been held with any other utilities at this
point. Arizona Electric Power Cooperative ("AEPCO™), and Tucson Electric

‘Power Company (“TEP”) have been contacted regarding their interest in

pursuing technical studies and exploring contractual considerations for an
interconnection with Citizens. AEPCO has completed initial power flow cases
analyzing ties to Bicknell, Pantano and Sierra Vista. The same study data
has been provided to TEP. Initial discussions with TEP personnel indicate
that TEP can not provide transmission service to Citizens over it’s 230 or 138
kV systems because of bonding restrictions on the use of those facilities.
Service over their 345kV system does not have those restrictions; however,
TEP has not completed power flow cases for any potential interconnection.
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CITIZENS UTILITIES COMPANY
DOCKET NO. E-01032B-98-0621
' STAFF'S FIRST SET OF DATA REQUESTS
JANUARY 28, 1999

WITNESS: RESAL A. CRAVEN

- DATA REQUEST NO. RF-2:

In the previously mentioned docket, a modified Exhibit 1 was filed on
January 26, 1999. This modified Exhibit Indicates that Citizens would
construct the second transmission line in 2003.

A.  Please describe how the year 2003 was selected as the in-service date
for this line. ' '

B.  What is the earllest passible in-service date for this line?

C.  What could prevent Citizens from installing this fine prior to 20037
' RESPONSE:

A.  The year 2003 was proposed as the in-service date based on the
duthor’s experience in completing planing and environmental studies,
permitting, right of way acquisition, line and substation design and
construction for such a line. A five-year lead time to complete those
required activities for an approximately 50-60 mile, 115 kV transmission line
is considered to be a realistic, achievable time frame.

B.-  The earliest possible in-service date would be approximately 36

~ months from now or February, 2002, assuming early agreement with
“anather utility on the location of the interconnection, expedited approval of a
Certificate of Environmental Compatibility and no requirement for :
condemnation of land owners to secure rig_ht-.of-way.

-C.  Unwillingness of other utilities to cooperate in transmission planning
studies and enter into interconnection agreements; A protracted
Environmental Assessment/CEC process; route changes or protracted
condemnation procedures during right of way procurement effarts or; lack of

availability of materials for iine{énd station construction.
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1 Mariposa Manor

2 Monie Cado

3 Rio Rico U-3

4 Preston Traller Pk
$ Tubac Country Club

-6 Tubac Valley Country Club

7 Palo Parado

8 Empty Saddie Estates

9 MR Hopkins

10 Meadow Hills .

11 Canyon Det Oro/Vista De! Cielo
12 Rio Rico Resort '

Cable Replacements

Total(t) 1989 2000 2001 2002 2003
7.677 81418 61,416 61416 61,416 61416
12040 96320 96320 96320 96320 96,320
28,160 225280 225280 225280 225280 225280
3633 20084 20064 20064 29064 29,064
6900 55200 55200 55200 55200 55200
4300 - 34400 34400 34400 34400 34400
13500 108240 108240 108240 108240 108240
8180 65440 65440 65440 65440 65440
52800 457400 422400 422400 422400 422400
15840 126720 126720 126720 126720 126,720
4500 38000 36000 36000 36000 35,000
1,828 14,624 14,624 14,624 14,624 14,624

. 158388  $1,310,104 $1275,104 $1.275104 $1.275104 $1,275,104
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Underground Cable Repiacements

_ Estimated
No. Project Cost
1 Maripaosa Manor 61416
2 Monte Cario 48,160
3 Rio Rico u-3 327,560
4 Preston Traller Park _ 29,084
5 Tubac Country Ciub 55,200
6 Tubac Valley Country Club 34,400
7 ' Palo Parado 54,120
8 Emply Saddie Estates 65,440
9 Mt Hopkins - 457,400
10 Meadow Hills 126,720
1 Canyon Del Oro/Vista Del Cielo 36,000
12 Rio Rico Resort ‘ 14,624
1,310,104
OM Projects
No. , Project Cost
1 Nogales West area : 300,000
2 Nogales West north area 90,000 -
3 Reconductor Mariposa Industrial P 90,000
‘4 Downtown Southeast 360,000
5 Downtown Northwest " 360,000
6.  Downtown Southwest , ’ 474,000
7 Downtown Northeast : 360,000
8 Beatus Estates : - 180,000
.9 Valie Verde ' 180,000
10  ChulaVista ' 60,000
11 Activate Circuit 6242 180,000
12 Circuit 6241 " 60,000
13 ©  Meadow Hills North _ 90,000
14  Meadow Hills South 80,000
15 Transmissipn Line - 320,000
16 Highway 82 ' 275,000
17 Oid Tucson Road 25,000
18 - Rio Rico Highway Crossings . 126,000
18’ Rio Rico Industrial Park 100,000
20 Flux Canyon area €00.000
o ' 4,320,000
Upgrade Projects
. L : Estimated
'No. ~ Project - Cost -
1 Telephone System - 140,000
2 Capacitors : ' 230,000
3 ' SEL Relays © 150,000
|

*Normal Capital Budget " 2,190,000




5 Valencia Reclosers 8 Scada 650,000
6 Valencia Reguiator Replacements 224514
7 Sonoita Substation Reguiators 224,514
8 Valencia Breakers 152,000
9 Valencia Regulators Switches 45,000
10 Valencia Busswork 50,000
11 Padmounted Switchgear 12,000
12 Single Phase Reclosers 75,000
13 Remote Monitors 35,000
14 115 kV Breakers 100,000
15 Dispatch Center 150,000
16 Control Air Upgrade 75,000
17 Vacuum Breakers 300,000
18 SCADA Remote in Control Room 30.000
4,807,000

Estimated
1 Nogales Tap Upgrade 2,100,000
2 Syncronizing Capabifity 100.000
2,200,000

Total 12,637,104
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_ Cable Replacements
Progress to Date

S Estimated Actual

i : Rt Ft.

1 Mariposa Manor 1,535 -
2 Monte Carlo 2408 2454
3RioRkoU3 = = ' 5832 14,157

4 Presion Traller Park 727 -

5 TubacCountryClub 1,380 -
6 Tubac Valley Country Club ‘ - 860 7,290

"~ 7 PaloPaade v . 2,708 -

' 8 Emply Saddle Estates . 1,836 -
sutl-hpkms : . 11,435 = -
10 Meadow Hills : 318 -
1 csqmwommwcm 800 1,840

12 Rio Rica Resort : . 368 -
' - 32,753 25741

; Number . Number
1 75 26
-2 15 28
3 1. 1
4 - 80 74
5, 60 115
8 100 . 91 |
7 80 20 .
.8 <.
-9 30 108
B . 2 -
10 -
B -
1B -
: 2 -

17 WTWRM , 10 9
18 Flux Caitiydn area R 100 .
19 RionmlndusmPark ' i .16

818 634




1999 System Improvement

Santa”CrUZ District
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-15-kV Breakers

Voitage Regulation -
* Protective Relaying and Controls
Bn:aker-Controls

" Voltage Regulation
Controls and Substatlon Building ’
Installation of 115-kv Sectionalization Equipment

‘System Synchmmzation Eqmpment .
| ﬂogales Tap Switching Station ,
 Circults Improvements
‘ Intmductlon ’ '
: Ovemead Circuits
-Undergmund Circuits
Gimrmnn System !mprovomenu
Intmducnon
‘General Electric System Study

Voitage Regulator Repilacement ,
- DC Power System Improvements

~ Air Blast Circuit Breaker Replacement N
.starting Ratchet uDgrade '
. Pl'atective Relaying Improvement

mmacmzsmrum,




% SCADA system Improvemcnu

0 Operator Station Installation at the Valencna Generation Station
Arizona Dispatch Center

rommunications Equipment Improvemants

" Lucent System Upgrade

After Hours Answering System

- Remote Outage Monitoring System

- Gantt Chart

G:DEBDOCS:SEP.SANTA CRUZ SUPP TA & FOA




1999 System Improvement
Santa Cruz District
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| This document is an overview of the various improvement projects in the
Santa Cruz Districts scheduled for completion in 1999, Each area is described in

detailed in the exhibits to this report.

SRS « 2Ty

Valencia Substation Improvements

I e existing facility. Power Engineers has been contracted to design the

The distribution breakers from the Valencia substation wil be upgraded to
. New breakers during the relocation of the existing circuits to the new facilities
adjacent to the.current station. This involves the instailation of 11 new ABB Type R
- breakers. These breakers are identical to the units installed in the Cafiez and

Presently the circuits out of the Valencia station are regulated individuaily.
This design has advantages in system maintenance but reduces the flexibility of
looping circuits for maintenance purposes. The upgrade will remove the voltage
regulators from each branch circuit and replace them with redundant units Capable

G-DEBDOCS:SEP-SANTA CRUZ SUPPTA & POA

the subsequent sections and the capital cost associated with these improvements is




voltage regulators will be redeployed as necessary on long circuits requiring voltage
regulation due to line losses.

The existing relaying and meteriaig facilities will be upgraded from current
- electro mechanical design to new solid state ABB DPU-2000R and ABB TPU-2000
units. Each circuit and transformer will have this upgrade, which will improve

Breaker Controls

. The substation will have a new control building with new equipment controls
and SCADA interface equipment. This control building will house the breaker
controis, substation battery bank, and Ccommunication link to the SCADA system.
The building and controls will be installed concurrently with the breaker
installations.

Sonoita Substation Improvements

- the 115-kV line.

The Sonoita substation feeds most of southern Rio Rico area. The station has
two 115-kV/13.5-kV main transformers. The station was designed for branch

voltage regulation. As mentioned earlier, this reduces the flexibility in emergency
and maintenance switching situations. =

To eliniinate this, the existing equipment must be upgraded to busvvoltage
regulation. The company has purchased two three-phase voitage regulators and
will install these on the secondary bus In the Sonoita Substation.

| ion §
| mmmwmg

The control relays presently installed in the breaker cabinets will be relocated
to an environmentally controlled building. In addition, a new battery bank and
associated charger will be installed in this new building. This upgrade will improve
I battery life, reduce the possibility of environmental issues affecting the existing ABB

relays, and provide a better communication link to the SCADA system.

G-DEBDOCS:SEP-SANTA CRUZ SUPP TA & POA
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;K When a fault occurs on the 115-kv line between the Sonoita and Valencia

H substations, the 115-kV breaker at the Nogales tap opens and power to all of the

» ff2 Santa Cruz County service area is interrupted. The addition of a 115-kV breaker at
# the Sonoita substation, with protective relaying looking in the direction of the

! ~ Valencia substation, will provide a means to automatically remove and isolate a

'. fault on the Sonoita to Valencia 115-kV line without loss of power to the Sonoita,

Canez and Kantor substations. The generators at the Valencia substation can be

brought on line to pick up the load on the Valencia substation while the Sonoita to

Valencia 115-kV line is being repaired. The 115-kV breaker control circuitry at

Sonoita will have synchronizing relays to aliow the 115-kV breaker at Sonoita to

close in on the Valencia generators once the 115-kV line is repaired.

) W ot

If the 115-kV breaker at the Nogales tap trips, instead of the Sonoita 115-kV
breaker, the fault must exist between the Nogales tap and the Sonoita substation.
In order to restore service quickly to the Sonoita and Valencia substations, a second

- 115-kV breaker will be installed at Sonoita on the Nogales tap side of the 115-kV
bus. This breaker can be opened by SCADA, which will isolate the Sonoita and
Valencia substations from the faulted line north of the Sonoita substation. With the
Sonoita and Valencia substations

3 isolated from the fault, generators at Valencia substation can provide power to the

: p Sonoita and Valencia substations. The 115-kV breaker control circuitry at Sonoita

x .wil! have synchronizing relays to allow the 115-kV breaker at Sonoita to close in on

4 the Valencia generators once the 115-kV line is repaired.

. Kantor Substation Improvements
Introduction

The improvements in the Kantor substation are aimed at reducing outage
times in the event that the transmission line is lost between the Nogales tap and
the Sonoita substation. - .

. The Kantor substation is a relatively new substation with design similar to the
Canez subr*ation. Kantor has fuses protecting the substation transformer rather
than a 115-kV circuit switcher. A new 115-kV Circuit switcher has been purchased

L for the Kantor substation. Once the 115-kV circuit switcher has been installed at
- the Kantor substation, it will be connected to the SCADA system in order to operate
x | the circuit switcher remotely. The circuit switcher at the Kantor substation can then

be opened by SCADA when the 115-kV line is out due to a fault north of the Sonoita
_Substation. This will isolate the Kantor substation from the 115-kV faulted fine.

. Kantor substation can then be energized from the Canez substation via a SCADA-
controlled recloser, which ties together Circuit 8203 out of the Canez substation and

5 G:DEBDOCS:SEP-SANTA CRUZ SUPPTA & POA




Circuit 7201 out of the Kantor substation. Power Engineers is designing a plan for
incorporating the circuit switcher into the Kantor substation.

S« I

Distribution Circuits Improvements

Introduction
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_ A major portion of the pole replacements will be done along Highway 82 and
- into the mountains in the Lochiel area. These poles are also at the end of their
useful life cycle. Along with pole replacements, Citizens is utilizing a gas right of
way to bring in a loop feed into the Lochiel area. This loop will allow Citizens to
_ sectionalize and isolate damaged portions of line, thereby keeping the highest
ht_ _ number of customers in service. ,

_Underground cable replacements are concentrated in Rio Rico and Tubac. The
Rio Rico Urhan 3 area was installed in the early 1970’s. This cable was directly
buried and is ending its useful life cycle. A significant number of outages occur in
i this area. Smaller sections of cables need to be replaced in other subdivisions, but
not as much as in the above two subdivisions.

A significant portion of the cable replacements invoives the underground feed
to the top of Mount Hopkins. This cable was installed by a contractor in the 1970's,
and.was also direct buried. This cable has numerous faults. When a fault occurs,
locating the faulted section requires an entire crew. It should be noted that
' . because this part of the county is so far from the rest of the service territory, if

G:DEBDOCS:SEP-SANTA CRUZ SUPP TA & POA
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there is an outage that requires the crew from Nogales, it takes a minimum of an
hour for them to get there.

- The major portion of the replacements in Nogales are in trailer parks. These
‘parks also have cable that was direct buried and have numerous faults. The older
sections of the Meadow Hills area has the same type of cable installation. Some
faults have occurred in this area, and some cable has been replaced as well.

Generation System Improvements

and compliance reporting. The controls supplier provided a complete combustion
controls system, ancillary equipment needed for gaseous and liquid fuel control, as
well as water injection. The result of these upgrades was an approximately 30%
increase in generator output ratings on peak. The capacity upgrade, when

: One of the areas needing further analysis following the outages last year was
i the difficuity of picking up load initially following a black start scenario. Testing of
_ the controls systems have shown no apparent problems. It appears there is an -
- issue of system voitage imbalance or stability during load restoration in an island
3 mode. The company has contracted with the General Electric Company (“GE”) to

activities. In addition, GE will be providing technical assistance in replacing
protective relays and voltage regulators on the units.

~ Yoltage Regulator Replacement
One of the final control system improvements will be the installation of a new
voltage regulator system on each of the turbines. The present systems will be
replaced with solid state devices. This will improve regulator response and improve
. regulator maintainability and reliability. : -

GDEBDOCS SEP SANTA CRUZ SUPP TA & POA
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“ The original generator power block design had a single source of DC power to

€ controls, as well as the inverter, which supplies vital AC power to the units.
Vital AC power is used to drive the spark plugs, flame Scanners, and fuel control
equipment on the units during black start conditions. Following the outages in late
1998, the company installed a redundant battery bank, and DC/AC inverter. This

speed. This system is essential to reliable starting of the units. Although the
current system is working effectively, it will be upgraded to remove compressed air

from the system entirely. This should improve starting reliability and reduce the
maintenance required to maintain the system.

Citizens is negotiating with a contractor to replace the electro mechanical
relays presently in service on the combustion turbines. The new relays will consist
of modern microprocessor based relays. These state-of-the-art relays do not suffer
from a drift in calibration, which plagues mechanical devices, which will provide
greater reliability over time. They also have Many other features that the existing
'omechanical units do not, such as event and operations reporting, input and
output contacts for alarms and events sequencing, and SCADA. The cost for the

installation o these micropfocessor—based units is expected to be approximaely
$42,000.

. SCADA syshm Improvements

Citizens is in the process of installing a SCADA operating console in Valencia
Generating Station. The terminal will have fujl functionality before the monsoon

G-DEBDOCS.SEP SANTA CRUZ SUPPTA & POA
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Citizens also has increased the number of stations that are able to log in and

out of the Call Center, thereby increasing the number of operators available during
N outage. ~

r

- On January 15%, 1999, Citizens Arizona Energy changed its emergency after
hours answering services for Kingman Electric, Havasy Electric, and Santa Cruz Gas
& Electric. The new answering service employed by Citizens is Kachina
Telecomm’unications, located in Green Valley. This answering service has several
advantages the previous provider did not. The system offered by Kachina
Telecommunication allows customers to leave voice mail, listen to outage updates,
as well as speak to a live operator. Kachina Telecommunications also has bilingual
staff, which helps to meet the needs of customers in Southern Arizona.

' An Qutage 'Location System (“OLS") is to be installed across the entire Santa

Cruz electric system based on DCI Sentry technology from Design Concepts
International. The purpose of the OLS is to provide early notification and

LT - pd

" (e.g. longer than 1 minute). The unique identifier on each Sentry device aliows the -
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Santa Cruz Electric District
1999 Capital Expenditures

" Total

$
$
$
$
$
'$  300,000.00
$
$
s
$
$

575,000.00 ]

S

$ 450,000.00
$  50,000.00
$ 100,000.00
$ 2,100,000.00

4,320,000.00
1,310,104.00

60,000.00
100,000.00
240,000.00

45,000.00

. 60,000.00
250,000.00

-170,000.00
$0,000.00
$ 2,190,000.00

- $12,370,104.00 | -




EXHIBIT 2
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é 1 BEFORE THE Anxzomrf;om ON conutEnINVED
0 2 ||CARL 3. KUNASEK L sCKETE
0 5 CHAIRMAN - D RNAL I3 A 82
- JIM IRVIN JUL 1.3 1999,
b COMMISSIONER ( } AZ CORP COMMISSION
0 s WILLIAM A. MUNDELL T DOCKETED By v DOCUMENT CONTRCL
£ COMMISSIONER . -
:G . 6 . . -
a IN THE MATTER OF THE JOINT NOTICE OF DOCKET NO. vE-01032A-98-0611
7 || INTENT OF CITIZENS UTILITIES COMPANY, T-03214A-98-0611
g ||CITIZENS TELECOMMUNICATIONS OF THE T-02115B-98-0611
WHITE MOUNTAINS, NAVAJO . T-01954B-98-0611
9 || COMMUNICATIONS COMPANY, INC., T-02755A-98-0611
10 ||CITIZENS UTILITIES RURAL COMPANY, SW-2276A-98-0611
10 JlINC., CITIZENS TELECOMMUNICATIONS W-01656A-98-0611
11 COMPANY SUN CITY SEWER COMPANY, WS-02334A-98-0611

SUN CITY WATER COMPANY, SUN CITY W-03454A-98-0611

12 || WEST UTILITIES COMPANY, CITIZENS - -98-

13 || WATER SERVICE COMPANY OF ARIZONA, w_gfgggﬁ_gg_ggﬁ
| CITIZENS WATER RESOURCES COMPANY OF | . T-03054A-98-0611

14 [|ARIZONA, TUBAC VALLEY WATER j

COMPANY INC., AND ELECTRIC

15 || LIGHTWAVE, INC. TO ORGANIZE A puBLIC | CITIZENS' COST-BENEFIT
UTILITY HOLDING COMPANY AND FOR ANALYSIS OF
16 || TRANSMISSION-LINE
RELATED APPROVALS OR WAIVERS ALTERNATI o N
17 ||PURSUANT TO R14-2-801, ET S, TERNATT
7. £Q. ‘| PLANNED CONSTRUCTION
18 SCHEDULE
19 _ Citizens Utilities Company is filing its cost-benefit analysis of transmission-
20

line alternatives and a planned construction schedule for the preferred }

' anemaUve. This ﬁling supplements Citizens' previous filings on April 15, 1999,
and May 7, 1999, | -

| _Exhibit A summarizes the results of the cost-benefit analysis Eight criteria,

NN
N

23

24 |l each desirable, were used to evaluate each of the four transmissuon—route
25 |lalternatives that were previously identified:

26 1. Least Environmental Impact

27 2.  Lowest Technical Complexity

28 3. Easiest Construction Access

29 4. Least Private Right of Way Acquisition
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Least Visual Impact

Greatest Load-Serving Capacity

3est Service Reliability

Lowest Installed Cost

Selection of these factors and their application were based upon preliminary

® N o w

| power flow case results performed at Citizens’ request by Arizona Electric Power

Cooperative, presently available environmental and land use information included
in the April 1999 report titled “Santa Cruz Electric Division Transmission
Alternatives and Plan of Action” (previously provided in response to Staff Data
request), cost estimates and facility loading capacity data included in this report,
and Citizens’ and its consultant’s engineering judgment.

Each of the criteria was then weighted by its importance. For example, the
"Best Service Reliability” criteribn Was considered to be most important, so that it
was weighted at “ten” on a ten-point scale. At the other extreme, “Lowest

: Technica!' 'Complexity" was judged to be least significant and weighted at “two” on

a ten-point scale. ‘

The next step in the evaluation was to rank each of the four transmission-
fine alternatives on each criterion from one to four. Four was the highest possible
ranking; one was the lowest. The rankings were based upon the information
previously provided to the Commission in this docket.

Each criterion ranking was then multiplied by its respective weighting to
obtain a score for each tranémission'-line alternative on each criterion. For
example, the Bicknell-Valencia route was ranked as “four” on the “Least
Environmental Impact” criterion, which was weighted at “nine.”. As a result, this
alternative scored “36" in this category. |

The final step was to total the niné scores for each criterion for each of the
four transmission line altérnatives. The Bicknell-Valencia route was the clear

choice, ranking at “219,” which nearly doubled the score of its closest
rival, the Pantano-Valencia route.




Exhibit B is a map that shows each of the four routes.

- ExhibitCis a Gantt chart that schedules each major component needed to
construct the Bicknell-Valencia transmission line. It indicates completion of
the line by December 2003. Of course, certain of the assumptions in the
|forecast are educated guésses, at best. Permitting could actually consume a

signiﬁcantly different amuunt of time, as could site-acquisition. Only time will
tell.
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Exhibit D provides cost support for each of the four alternatives. Exhibit E
shows one-line diagrams for facilities that would need to be constructed for each
alternative.
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Exhibit F details a load-flow anelysis for the preferred Bicknell-Valencia
route. The first page of the exhibit is a one-line operating diagram. The analysis
following the one-line diagram provides an engineering assessment of the
maximum load-serving cabability of the existing radial transmission line and the
maximum load-serving capability with a second 1 15-kV transmission line from
Bicknell Substation to Valencia Substation. This analysis assumes the existing
interconnected transmission system is capable of maintaining nominal volitage
levels at thé load levels indicated in the report. _ o

Exhibit G describes the Citizens Advisory Council that will work with Citizens
and the Commission Staff to evaluate future construction undertaken for the
benefit of Citizens’ Santa Cruz County electric customers, Finally, Exhibit H
provides resumes for each of the participants in the cost-benefit analysis.

Citizens believes that this filing satisfies its requirement in the
Com'mission's Ju_ne 29, 1999, Order in Docket No. E-01032B-98-0621 (Decision
Nc. 61793), that Citizens “shall provide a planned service date and cost benefit
analysis for the cost of system components of the second transmission line
included in its Plan of Action, as directed by Decision No. 68183, in the
“Separation Docket.” Citizens welcomes the Staff’s responsive review and
analysis. ' | o
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RESPECTFULLY SUBMITTED on July 12, 1999,

Craig A. Magkd
Associate General Counsel
Citizens Utilities Company

2901 N. Centrai Avenue, Suite 1660
Phoenix, Arizona 85012
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Original and ten copies filed this
12™ day of July, 1999, with:
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Janice Alward )

Arizona Corporation Commission
1200 West Washington o :
|[Phoenix, Arizona 85007

Phoenix, Arizona 85007

Jerry Smith , _
Arizona Corporation Commission
1200 West Washington =~

{1 Phoenix, Arizona 85007
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Residential Utility Consumer Office
| 2828 North Central Ave., Ste. 1200
Phoenix, Arizona BS004

{Ray Heyman

| Roshka, Heyman & Dewulf

Two Arizona Center .

400 North 5% Street, Suite 1000
Phoenix, Arizona 85004 '

| Walter W. Meek, President _
Arizona Utility Investors Association
2100 North Central Avenue, Suite 210
Phoenix, Arizona ‘85004
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EXHIBIT A

NOGALES SECOND TRANSMISION LINE COMPARISON OF ALTERNATIVES

mmwmns(mmms«nmmmmam-ﬁm
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EXHIBIT D

ROBABLE C:

Cost estimates baﬁe been prepared for each of the four alternate source alternatives (Vail,
Bicknell, Pantano substations and PK Switching Station).

$165,000 per mile (single-pole  steel
structures with 795 ACSR conductor). A terrain factor was added to line segments
where construction was deemed more difficult. For example a line segment with a
terrain factor of 1.2 would be estimated at $198,000 per mile ($165,000 X 1.2

OTIDS » MOS0 « OF

$21,000,000 -
TOTAL $27,000,000

$198,000)
2. Three breaker ring bus $2,000,000 each (based on the recent
, Nogab'l‘apthmcbmakcrringbnsmstaﬂation)
3. 115kV breaker installation $212,000 (in existing breaker bay position)
4. 115kV breaker installation $375,000 (breaker bay position added to
. existing substation)
Vail Intertie
E ‘The Vail Substation will require the addition of a 345-115kV transformer, a 115kV
1 breaker, switches, and relaying.
. 345/115kV at Vail Substation $ 4,000,000
3 Termination facilities at Valencia Power Plant $ 2,000,000
Subtotal $ 6,000,000
572 miles of 115kV Transmission Line $10,300,000
3 Right of way costs $ 6,500,000
2 Environmental $ 1,500,000
; Subtotal ‘ $18,300,000
3 Contingency and overhead (15%) 7




TS $ 2,375,000
483 miles of 115KV Transmission Line $ 8500000
Rightofwaycosts =~ $ 6,400,000

TOTAL  susnme

- ssrsﬁira.oﬁmvrmsﬁmmm O $11200000
. Rightofwaycosts = .. $5400,000
~ Sibtotal L $18,100,000
tingency and overhead (15%) . $2700000
Subtotal . . $20,800,000

CTOTAL - 3000000




»
8 PK Switching Station Intertie
p ThePKSwilichmgStanonwxllbeamwthmebmkernnganangementtymgmtotbe
. g msungIISthnebetweenPantanoandechnersnbstau
oy PK Switching Station $ 2,000,000
D Termination facilities at Valencia Power Plant $ 2,000,000
, !g Subtotal '$ 4,000,000
i 42.1 miles of 115kV Tmnsmxssxon Line $ 8,100,000
’ Right of way costs , $ 5,100,000
Environmental o  § 1,500,000
Subtotal $14,700,000 -
Contingency and overhead (15%) $ 2.200.000
Subtotal $16,900,000

TOTAL  $20,900,000
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Line Alternatives - Santa Cruz District

Prepared by POWER Engineers
COST ESTIMATE SUMMARY
T RW T Total
' Length | Temain Cost RW Cost Cost
Altermatives | Links Miles | Factor $ Factor $ $
Vail 1A 43 10 T 109500 10 ,
18 205 1.0 338250 19 1,242,424
2 46 1.0 759000 10 278,788 1,037,788
3 27 1.0 . 445500 19 163,636 609,136
4 245 1.2 4851000 30 4,454,545 9305 545
5 06 1.4 138,600 145,455
Total 812 : ”
Bicknel [ — 23 10 379500 10 139394 518354
7 42 19 693000 1.0 254545 947,545
’ 12 27 1.0 . 445500 190 163636 609,136
13 67 - 1.0 1105500 20 812,121  1,917621f
2 46 10 . 758,000 10 278,788 1,037,788
3 27 1.0 445500 190 - 163636 609,136
4 245 12 4851000 390 4,454,545 9,305,545
5 06 14 138600 40 145455 284,055
Total — w
Pantano [0 93 10 ) ) y
24 9.2 1.1
26 110 1.1
22 28 1.1
23 275 1.2
Total B X B
PK Station 27 7 X - S
- 23 275 12
Total — A21
- TA. CostMile 165,000
RMW Cost Acre . 5,000
Acre/SqFt 43,560
- RAWWidth 100

FtMiile ) 5,280




- COST ESTIMATE SUMMARY

$2623744 6790 $ 407415 $3.031,150

75%
6.0%
200%
TOTAL ESTIMATED ces'ms-nskv suB.
Rounded to nearest 1000

$ 227,337
$ 181,870
$ 606,232
ST

$4,047,000
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COST ESTIMATE SUMMARY
JMATERIAL TOTAL

A7
: S|
: 7B
. —STEw

* s lz- IEU
. $257,750 |
~$10,000]
—ST933T]
25775
SIZBE |
$62,577
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COST ESTIMATE SUMMARY
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EXHIBIT F

NOGALES SWITCHYARD

| sonrTa 1

| NOGALES SECOND 115 kv
.| TRANSMISSION LINE

712199

CITIZENS UTILITIES COMPANY

RAC




Summer Peak
Seasen MW
1999 46.7

2000 480

2001 499

2002 5t6
2003 524

2004 54.5

2005 55.7

2006 56.9

2007 58.2

2008 59.5

2009 60.7

, 'fmmkv.ﬁmtgmmedmmmmvmsubmﬁonmmdeuas 50

mlesmlug&wﬂh?%ﬁcsnwn&nwrmmmmmhmmmﬁomvm

: Mﬁmmﬁm}y-mmwmﬂnw

~ _Mofsomﬂﬂwgm S |

The load flow cases were run with the following assumptions and crteria;

1) mmvdme'.aﬁomeapandﬂ;eAlmmSomwmbomassumedmbe

. J w ) . ‘ ‘, s vt . R

2 ’lhelondlﬂ(mor,CmSmim,_and’Vﬂencia mbsmﬁonsvrasasmedtobeata

3) Normal Operation all lines in service) - The minimum acceptable voltage level was
0950 l;GSperunitattheKanmr,Canez,&npita, or Valencia substations 115k

bus. Transmission conductors 80 percenit (30%) of thermal rating. Equipment 100
percent (100%)of continuous current rating, o :




4) Single Contingency Operation (one line out of service) —~ The minimum acceptable
voltage level was 0.90 to 1.10 per unit at the Kantor, Canez, Sonoita, or Valencia
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Case 1: Existing System ' \

Nogales Tap is serving a load of 46. 7MW '

® The minimum voltage level is 0.97 at the Valencia Substation 115kV bus.

® The maximum loaded transmission line conductor is the 4/0 ACSR 1o Valencia
Substation at 41%.

¢ The maximum loaded transformer is at Valencia Substation at 67% of the 20MVA
rating. » :

Case 2: Existing System with load increased until a minimum voltage level is met.

Nogales Tap is serving a load of 60.0MW.

® The minimum voltage level is 0.95 at the Valencia Substation 115kV bus.

*® The maximum loaded transmission line conductor is the 4/0 ACSR to Valencia
Substation at 53%.

o maximum loaded transformer is at Valencia Substation at 85% of the 20MVA

Case 2A: Existing System with load increased until a minimum voltage level is met for a
single contingency outage.

ogales Tap is serving a load of 94.6MW. -

¢ The minimum voltage level is 0.90 at the Valencia Substation 115kV bus.

¢ The maximum loaded transmission line conductor is the 4/0 ACSR to Valencia
Substation at 84%.
¢ The maximum loaded transformer is at Valencia Substation at 128% of the 20MVA

rating.

Case 3: Looped System (Nogales Tap and Alternate Source)

Nogales Tap and the Alternate Source are serving a load of 68.7MW. :

* The minimum voltage level is 0.98 at the Valencia Substation 115kV bus.

® The maximum loaded transmission line conductor is the 559.5 AAAC from Nogales
Tap at 26%. |

) maximum loaded transformer is at Valencia Substation at 100% of the 20MVA
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Case 3A: Looped System (Nogales Tap and Alternate Source)

Nogales Tap and the Alternate Source are serving a load of 132.2MW.

¢ The minimum voltage level is 0.95 at the Valencia Substation 115kV bus.

¢ The maximum loaded transmission line conductor is the 559.5 AAAC from Nogales
Tap at 50%. :

¢ The maximum loaded transformer is at Valencia Substation at 188% of the 20MVA
rating.

Case 4: Alternate Source with System open north of Kantor Substation

- The Alternate Source is serving a load of 70.0MW.

® The minimum voltage level is 0.96 at the Kantor Substation 115kV bus,

® The maximum loaded transmission line conductor is the 4/0 ACSR from Valencia -
Substation at 43%. '

L maximum loaded transformer is at Valencia Substation at 100% of the 20MVA

Case 4A: Alternate Source with system open north of Kantor Substation

The Alternate Source is serving a load of 75.0MW.

* The minimum voltage level is 0.95 at the Kantor Substation 115kV bus.

¢ The maximum loaded transmission line conductor is the 4/0 ACSR from Valencia
Substation at 46%.

¢ The maximum loaded transformer is at Valencia Substation at 107% of the 20MVA
rating. .

Case 4B: Alternate Source with system open north of Kantor Substation

- The Altemate Source is serving a load of 107.7MW.

¢ The minimum voltage level is 0.90 at the Kantor Substation 115kV buys,

® The maximum loaded transmission line conductor is the 4/0 ACSR from Valencia
‘Substation at 66%. - : . '

® The maximum loaded transformer is at Valencia Substation at 146% of the 20MVA

Case 5: Altenate Source with system_ open north of Sonoita Substation -

. The Altemnate Source is se ing a load of 57.2MW.
- @ The minimum voltage level is 0.97 at the Sonoita Substation 1 15kV bus.

¢ The maximum loaded transmission line conductor is the 795 ACSR from the
- Altemate Source at 32%, o ' ' .
* The maximum loaded transformer is at Valencia Substation at 100% of the 20MVA
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Case 5A: Alternate Source with System open north of Sonoita Substation

The Altemate Source is serving a load of 72.8MW.

* The minimum voltage level js 0.95 at the Sonoita Substation 115kV bus,

* The maximum loaded ission line conductor is the 795 ACSR from the
Source at 41%.

. maximum loaded transformer is at Valencia Substation at 126% of the 20MVA

Case 5B: Alternate Source with System open north of Sonojta Substation

The Alternate Source is serving a load of 106.7MW.

® The minimum voltage leve] js 0.90 at the Sonoita Substation 1 15KV bus,

* The maximum loaded transmission line conductor is the 795 ACSR from the
Alternate Source at 60%, -

. maximum loaded transformer is at Valencia Substation at 175% of the 20MVA

Case 6B: Case 4A Wwith the new line 954 ACSR

‘Altemnate Source with System open north of Karitor Substation

'l‘heAJtemateSomceisservx‘ngaIOadofSLZMW. '

¢ - The minimum voltage leve] is 0.95 at the Kantor Substation 115kV bys,

° maximum loaded transmission line conductor is the 4/0 ACSR from Valencia
Substation at 49%. : : ' '

. maximum loaded transformer is at Valencia Substation at | 15% of the 20MV A

Source with system open north of Kantor Substation -
TheAlwrmteSmxrceissa'vingaload.oflu.mw. : _
® The minimum voltage level is 0.90 at the Kantor Substation 115KV bus,
¢ - The maximum loaded transmission line conductor js the 4/0 ACSR from Valencia
Subsaation at 70%. - ' . ‘
* The maximum loaded transformer is g Valencia Substation at 156% of the 20MvVA

Case 6C: Case 4B with the new line 954 ACSR
Alternate
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® The maximum loaded

CmﬁD:Casc:SAwiththemwline954ACSR

Alternate Source with System open north of Sonoita Substation
The Alternate Source is serving a load of 79.3MW.

®  The minimum voltage level is 0.95 at the Sonoita Substation 115kV bys,

transmission line conductor is the 954 ACSR from the
Source at 39%. '

® The maximum loaded transformer is at Valencia Substation at 137% of the 20MVA
 rating, L _ '

Case 6E: Case 5B with the new line 954 ACSR

Alternate Source with System open north of Sonoita Substation
ThcAltcumeSomceisservingaloadole.SMW. _

® The minimum voltage level is 0.90 at the Sonoita Substation 115kV bus.

o * maximum loaded transmission line conductor js the 954 ACSR from the

Alterate Source at 57%,

rating.

* oo maximum loaded transformer is at Valencia Substation at 1§79 of the 20MVA
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LOOPED SYSTEM OPERATION
LSS0 EM OPERATION

Looped system operation with the existing Nogales Tap and an Alternate Source is
expected to be operated as follows:

1

2
3
4

The loop will be normally closed.

- There will be breakers north and south of Sonoita, in Sonoita Substation.
- There will be breakers north and south of Valencia, in Valencia Substation.

distribution system.
In the event of a transmission fault between Sonoita and Valencia, Valencia and
Sonoita will open. No load will be lost.

In the even of a transmission fault between Valencia and the new intertie,
Valenciaandthenewintelﬁcwillopen.NoloadwillbelosL
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Santa Cruz Electric Division

SORY COUN

The City of Nagales and Citizens ereated a Citizens Advisory Council (“CAC”) made up
- of a representative from Citizens Utilities, a ‘representative from the City and other
members represe; ting various customer: constituencies, The members of the Advisory
‘Council are: o ‘ :
- Emesto Ojeda, Citizens Energy Services

Rene Pita, Nogales-Santa Cruz Chamber of Commerce

Bryan Leopold, Rio Rico Property Owners Association

Joho Destefano, Rio Rico Propesty Owners Association

Eathlcen Vandervoet, Fresh Produce Association of the Americas

Riul Lopez, Santa Cacz County Board of Reatiors

s

' EXHIBIT G
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Santa Cruz Eleétric Division

TRANSMISSION PROJECT DEVELOPMENT TEAM

Resal A. Craven, P.E. : Director of Engineering
Citizens Utilities Company

Prior to joining Citizens he held positions as Transmission Field Engineer with Florida
Power & Light Company and numerous engineering and ‘engineering management
positions with Carolina Power & Light Company. At CP&L he served as the Division
Engincer responsible for all distribution field engineering and substation siting in

- CP&L’s Central Division, comprising 7,000 miles of line and 150 substations serving

120,000 customers. During his career he has also served as Manager of System Planning
and Director of Engmemng with Tri-State Generation & Transqzission Association and

During his career Mr. Craven has held engineering and engineering ‘management
positions with investor-owned utilities in Florida, North Carolina and Arizona and with
genesation and transmission cooperatives in Colorado and Louisiana. He has served as a
member of numetous industry committees including the EEI T&D ‘Committee, the
WSCC Planning Coordination Commitice, the South West Power Pool Planning

EXHIBIT H




TROO0 « O8N

Santa Cruz Electric Diyision

Tyge Legier, P.E. : T&D Engineer
Citizens Utilities Company

Mathematics from California State University, Sacramento. ‘He is a registered

professional enginecr in Hawaii and Arizona. He has been employed by Citizens Utilities
Company for over ten years.

Mr. Legier is presently employed as the Transmission & Distribution Engineer for the
Arizona Energy Division, where he operates as a special project engineer supporting
Citizens” electrical properties in the State of Arizona. Mr. Legier moved to Arizona one

producing coordination studies (using Aspen OneLiner), issuing relay settings,
supervising relay testing, and supervising SCADA operations. Relays used by this
division include Schweitzer SEL-3215s and ABB DPU-2000s. Mr. Legier has held a
vmietyofsupaﬁmryposiﬁomwimCiﬁzms.Duﬁngmeaﬁammhoannimelniki,he
was instrumental in the emergency system restoration project.
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Santa Cruz Electric Division

Jimmy D. Rogers, P.E. District Engineer
' Citizens Utilities Company

Mr. Rogers is a Registered Professional Electrical Engineer and has been employed with
Citizens Utilities Company since December of 1998,

Engineering for Acorn Engineering, Chief Electrical Engineer for Redpath Engineering
and Power Manager for the San Carlos Irrigation Project.

"l'hr.oughomhisZOymcamerinpowersystems,Mr. Rogexshasworkedintheateasof
transmission and distribution line design, protective relaying, substation design and
Supervisory Control and Data Acquisition (SCADA).

In addition to system design, Mr. Rogers has experience in project and construction

-management. As a project Manager, he has been responsible for the design and

construction of several projects in the 350,000,000 range.
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Santa Cruz Electric Division

- Miichael S. Siegel, AICP Senior Environmental Planner/ Project Manager
Dames & Moore

‘M. Siegel is a graduate of the University of California in Los Angeles and has a Master’s
Degree in City and Regional Planning from the Illinois Institute of Technology. Mr.
Siegel has 20 years of professional experience as a land use analyst, planner, and project

West and Southwest. Projects have ranged in size from an environmental assessment for
a single site to multi-state, environmental impact statements. Mr. Siegel has performed
siting and environmental studies for compliance with local, state, and federal regulations.

M. Siegel was the Dames & Moore Project Manager for the Kingman-Havasu 230kV
transmission line project, which included a regional corridor siting study and
environmental assessment of 235 miles of alternative corridors and substations between
Kingman and Lake Havasu City, Arizona. Mr. Siegel provided expert testimony before
the Power Plant.and Transmission Line Siting Committee as required for approval by the




4

O v OO OLU

Santa Cruz Electric Division

Michacl E. Walbert, P.E. Project Manager
_ POWER Engineers, Inc.

Mr. Walbert is a graduate of Montana State University with a BS degree in Electrical
Engincering with an emphasis on electrical power systems. He is a registered
professional engineer with over 14 years of engineering experience.

Mr. Walbert has been employed by POWER Engineers since July 1989. He has been
Project Manager or Project Engineer on a number of multi-discipline projects that
included system studies, transmission or distribution line design, substation design and
SCADA systems. In addition, he has performed several types of electrical system studies
and analyses. These include comprehensive power flow studies for electrical utilities;

transmission and distribution protective equipment coordination; testing, troubleshooting,
and analysis of transmission and distribution systems; and fault and protection analyses.

Mr. Walbert has also prepared construction work plans, long-range plans, loss analyses,

- municipalities in the State of Wyoming. Responsibilities involved invoicing, budget

development, conservation and renewable energy programs, data collection, economic
analysis, generation scheduling, load forecasting, metering projects, rate analysis, and
safety and training programs. :




Exhibit 2

Integration Task List

Task Status
Interconnect TEP’s trunk radio system with UES radio system Complete
Direct substation trouble calls in Santa Cruz to TEP’s control room | Complete

Direct outage notifications (transmission, subtransmission and
circuit lock outs) to TEP’s control room and incorporate into

TEP’s outage notification procedure

Will complete in February 2004

Relocate UES Santa Cruz SCADA terminal to TEP’s control room

Complete

Place Santa Cruz substations on TEP’s SCADA system

Material ordered and received,
engineering drawings are being

generated

Place Valencia turbine controls on TEP’s SCADA system to

enable remote start from TEP’s control room

Under investigation

Transfer WAPA transmission contract administration to TEP’s Complete

Transmission Planning and Contract Administration Department

Develop outage operating procedures between WAPA and TEP Complete

operations departments for N. o;'th Havasu substation |

Incorporate UES electric transmission system into Central Arizona | Complete
Transmission Study work group studies

Convert transmission and distribution maps (Santa Cruz) to Cont}'act signed for data
Geographic Information Systems (GIS) and utilize TEP’s Qutage | conversion




Management System (Outage prediction and management)

Construct 46kV subtransmission tie to Kantor substation and

verify how two county bond restrictions would be managed

Working on state land right of way

Investigate current operating procedure for operation of Valencia
turbines during storm season. Based on TEP’s experience with

black start testing. This procedure may need modifications

Under Investigation

Install capacitors to increase voltage support in Santa Cruz area

Engineering design nearing
completion, material procurement

to follow

Incorporate Direct Access language in UES Open Access

Transmission Tariff

Under investigation

Develop Microwave communications link between TEP’s South
substation and Nogales to improve corporate and SCADA

communications and possible radio system improvements

Under investigation

Incbrporate UES incoming calls into TEP Call center

Complete
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Exhibit 2

Integration Task List

Task Status
Interconnect TEP’s trunk radio system with UES radio system Complete
Direct substation trouble calls in Santa Cruz to TEP’s control room | Complete

Direct outage notifications (transmission, subtransmission and
circuit lock outs) to TEP’s control room and incorporate into

TEP’s outage notification procedure

Will complete in February 2004

Relocate UES Santa Cruz SCADA terminal to TEP’s control room

Complete

Place Santa Cruz substations on TEP’s SCADA system

Material ordered and received,
engineering drawings are being

generated

Place Valencia turbine controls on TEP’s SCADA system to

enable remote start from TEP’s control room

Under investigation

Transfer WAPA transmission contract administration to TEP’s Complete

Transmission Planning and Contract Administration Department

Develop outage operating procedures between WAPA and TEP Complete

operations departments for North Havasu substation |

Incorporate UES electric transmission system into Central Arizona | Complete
Transmission Study work group studies

Convert transmission and distribution maps (Santa Cruz) to Cont;act signed for data
Geographic Information Systems (GIS) and utilize TEP’s Outage | conversion




Management System (Outage prediction and management)

Construct 46kV subtransmission tie to Kantor substation and

verify how two county bond restrictions would be managed

Working on state land right of way

Investigate current operating procedure for operation of Valencia
turbines during storm season. Based on TEP’s experience with

black start testing. This procedure may need modifications

Under Investigation

Install capacitors to increase voltage support in Santa Cruz area

Engineering design nearing
completion, material procurement

to follow

Incorporate Direct Access language in UES Open Access

Transmission Tariff

Under investigation

Develop Microwave communications link between TEP’s South
substation and Nogales to improve corporate and SCADA

communications and possible radio system improvements

Under investigation

Incorporate UES incoming calls into TEP Call center

Complete




Exhibit 4
UES Load Forecast
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Exhibit 5
RMR analysis

niSourceEnergy
SERVICES

RELIABILITY REQUIRED MUST-RUN GENERATION
UNS ELECTRIC (SANTA CRUZ) SYSTEM

FOR THE YEARS 2005, 2008, 2012

PREPARED FOR THE ARIZONA CORPORATION COMMISSION

TEP
Transmission System Planning

February 9, 2004
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Introduction

The Santa Cruz County UNS Electric system is currently a radial system interconnected to the Western Area Power
Administration 115 kV transmission system. From the interconnection point at Nogales Tap near Tucson, the UNS
Electric 115 kV system proceeds down to Kantor substation — then Canez, Sonoita, and Valencia substations in that
order (see exhibit 1). :

Approximately 50% of UNS Electric load is located at Valencia substation and 25% at Sonoita substation. Hence,
75% of the total UNS Electric load is located on the last 8.5 miles of the system. Due to the long section of 115 kV
from Nogales Tap and the lengthy 115 kV ties ultimately connecting the Saguaro and Apache generating stations to
Nogales Tap, the bulk of the UNS Electric load is located at the weakest point on the system.

Because of the weak nature of the 115 kV transmission network, low voltage becomes an issue at higher loads.
Presently, this problem has been mitigated by dispatching local gas turbine generators located at Valencia substation
during peak load periods. These turbines not only supply some power locally which helps reduce loading on the 115
kV network, but they also enhance voltage support by contributing a modest amount of reactive power (VARs).

When the gas turbines are used to support the system in this manner, they are acting as Reliability Must-Run (RMR)
generation. The purpose of this study is to quantify the necessity and effectiveness of the RMR aspect of this
generation.

Study Power Flow Case Assumptions

The existing Santa Cruz UNS Electric system was explicitly modeled within the 2005 RMR case that was jointly
prepared by TEP, APS, SRP, SWTC, and WAPA. Since the system changes made by outside entities during the
entire 2005 — 2012 study period were located a considerable distance from the UNS Electric system, an assumption
was made that such changes would have little impact to the UNS Electric system and therefore the 2005 case was
used throughout. Additionally, 5.0 MVAR 13.2 kV substation capacitor banks were added on the distribution side
of each load-serving transformer in each substation. This reflects planned improvements scheduled to be
implemented by summer of 2004.

UNS Electric system load was assumed to be distributed in the following manner:

Substation loads with 0.95 p.f. lagging
Substation Percentage of total
Kantor 12.5%
Canez 12.5%
Sonoita 25%
Valencia 50%

The Valencia gas turbines were rated as follows in the case:

Z

Turbine Maximum Power Output’ Maximum Reactive Output
Valencia turbine #1 14 MW 8 MVAR
Valencia turbine #2 16 MW 8§ MVAR
Valencia turbine #3 16 MW 8§ MVAR

1 Based upon GE testing work performed in 1999
2 Estimate based upon total MV A rating and max. power output of each generator
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The forecasted peak demand for the three study years is:

Santa Cruz UNS Electric Peak Demand !
Year Demand
2005 63.6 MW
2008 70.1 MW
2012 79.2 MW
1 UNS Electric prepared by TEP forecasting dept. 2004
Results

The Santa Cruz county UNS Electric system was studied with two basic configurations. The first configuration was
the existing system. The second configuration was the existing system with the addition of a 115 kV connection
from Valencia substation to the future Gateway substation.

Pre-Gateway

For N-0 (no contingencies) the Simultaneous Import Limit (SIL) was calculated to be 65 MW. At this load,
substation voltage regulators reach the top of their range and substation distribution voltage begins to go sub-
nominal. It was assumed that a substation feeder voltage of 1.0 pu would translate into 0.95 pu at the remote end of
feeders — the minimum permissible customer voltage. :

With all three Valencia turbines dispatched at maximum, the Maximum Load-Serving Capability (MLSC) for an N-
0 condition was determined to be 75 MW. The limiting factor in this case was the Valencia distribution
transformers. The MLSC increases to approximately 100 MW for an N-0 condition assuming the transformer
overloads can be mitigated. This could potentially be accomplished by replacing the transformers, or busing the two
transformers together on the low side and installing a paralleling tap-synchronization device on the voltage
regulators.

N-1 scenarios were not considered for this configuration since the system is radial prior to the Gateway
interconnection. Any contingency will result in at least partial loss of load; however, load restoration plans are in
place. The plans include dispatching the Valencia turbines and will be modified to include closing in an emergency
46 kV connection between the southern TEP system and Kantor substation once that connection is established.

Post-Gateway

With the Gateway station and Gateway — Valencia line in service, the Santa Cruz UNS Electric system becomes a
looped system. Consequently, RMR analysis can be performed considering N-1 (single-contingency) scenarios.

Assuming all Valencia turbines off, the maximum load that can be served (SIL) was calculated to be 50 MW. The
limiting factor is a delta voltage violation (5% or greater) on at least one bus due to loss of the Gateway — Valencia
115 kV line.

When all three Valencia turbines are fully dispatched, the maximum load that can be served (MLSC) was calculated
to be 75 MW. The limiting factor was overloading on the Valencia distribution transformers. If this overloading is
discounted as previously discussed, the limit becomes 90 MW. The limit for this latter scenario is a delta voltage
violation for loss of the Gateway — Valencia line.

Once the Santa Cruz UNS Electric system becomes looped, the critical outage becomes loss of the Gateway —
Valencia 115 kV line. To mitigate the effects of the outage, a completely redundant circuit from Gateway to
Valencia was added for study purposes.

With that circuit in place, the SIL rose to 80 MW. Again, the Valencia distribution transformers were the limiting
factor. Discounting the transformer overloads, the SIL rose to 95 MW. The limiting factor this time was a delta
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voltage violation for loss of the Valencia — Sonoita 115 kV line. By 2012 the load has grown to the point that
Sonoita, Canez, and Kantor experience a significant voltage drop because the relatively weak 115 kV WAPA system
cannot maintain voltage for loss of Valencia — Sonoita. Additionally, RMR generation is ineffective because it is on
the wrong side of the disturbance. Building a Gateway — Sonoita 115 kV line instead of a 2*® Gateway — Valencia
115 kV line might improve this situation and is something that TEP will study in 2004,

Based upon the limits and assumptions discussed above the following table summarizes the results:

# of Gateway- RMR Generation
Year Valencia ckts. Forecast Peak SIL MLSC . at Peak
2005 1 63.6 MW 50 MW 75 MW 14 MW
2008 1 70.1 MW 50 MW 75 MW 20 MW
2012 1 79.2 MW S50 MW 75 MW 30 MW
2012 2 79.2 MW 80 MW 95 MW! oMW

1 Assumes Valencia transformer overloads eliminated
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CITIZENS - Santa Cruz

Saguaro = Apache
™ San Manuel
Rattlesnake "1™ Oracle
== Adams
Tucson
Nogales
Del Bac *T™
Kantor

Valencia

115 kV Existing

14) (18) (18)

Exhibit 1
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