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1. EXECUTIVE SUMMARY

This facility study is in response to system improvements identified in System Impact Study
PID 208 for connecting addition of 1594 MW generation at Fancy Point 500 kV substation
by 01 January 2015. The facility study describes scope, estimates, and duration for
engineering, construction and other details for various substations lines.

The facility study has been prepared in consultation with Entergy’s expertise in the areas of
environmental permitting, ROW acquisition, Construction and engineering.

Limited details are being provided relating to ROW acquisition and environmental
permitting issues considering that no assessment or detailed study has been done.
However, the estimates for lines and substations are based on expertise of Entergy
personnel and would be refined upon approval of the project.

The facility study describes scope, estimates, and duration for engineering, construction
and other details for various substations including Fancy Point, new and existing lines.
While drawings and other documents prepared by B&V and System Impact Study were
referred to in preparing the facility study, the finish product of this study reflects Entergy
team’s perspective and was not intended for comparison of any sort to that of ICT
consultant’s reports.

The target for accuracy of estimates is +/- 20%. The estimates developed are of the order
of magnitude based on experience and expertise of engineering and construction
professionals in Entergy — Transmission System. Time allowed to develop the scope and
estimates does not allow field visits, site selection for new substation and lines, study of
environmental and permitting issues, survey and soil boring, etc. For the purposes of this
study, best judgment of expertise in the field has been employed and where possible
assumptions have been made and documented.

Recommendation of this study (see page 139 for more elaboration) is to commence work
as soon as possible with due consideration for availability of Contract labor in the market,
delivery of material, available manpower in Entergy to undertake work and supervise
contractors, etc; especially with due consideration for additional work of even higher
magnitude to be done for adding generation at Grand Gulf for the same period of time —
January 2015.

The duration of work associate with River Bend addition is determined to be 7 years at a
cost of $947,237,601 (with priors) and $824,720,572 (without priors) — for the cost table
refer to page 138. Please note that these are 2008 dollars and do not include tax gross-up
where applicable (generally in the range of 36%) and escalation. The Overhead rate and
tax gross-up rate could be different at the time of undertaking detailed scope and estimate.
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2. SAFETY AWARENESS

Safety is a priority with Entergy. Safety will be designed into substations and lines. The
designs will be done with the utmost safety for personnel in mind for construction,
operation, and maintenance of the equipment.

Should the work contained within this Facility Study be approved, a detailed Safety Plan will
be formulated and incorporated within the project plan.

All employees working directly or indirectly for Entergy shall adhere to all rules and
regulations outlined within the Entergy Safety manual. Entergy requires safety to be the
highest priority for all projects. All Entergy and Contract employees must follow all
applicable safe work procedures.
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3. SCOPE SUMMARY

The System Impact Study PID 208 has identified the following substation and line work:
3.1 Substations:
3.1.1 Fancy Point 500/230 kV substation expansion:

- Install new 500kV switching station to re-connect existing 500kV lines and the Fancy
Point 500/230kV autotransformer and also to connect a new 500kV line to XYZ
switching station, a new line to the generator transformer, and a new line to the station
service / auxiliary transformer

- Replace 13 230 kV breakers with IPO (independent pole operated) breakers having
fault current interrupting capability of 80 kA. These breakers include: #20610, #20620,
#20635, #20640, #20650, #20660, #20665, #20670, #20690, #20695, #20735, #20740,
and #20745

3.1.2 Big Cajun #2 500 kV:

Replace 5 breakers with a fault interrupting capability exceeding 43,559A. These
breakers include: #20535, #20545, #20550, #20560, and #20575

3.1.3 Cleco Acadia 138 kV:

Replace 16 breakers with IPO breakers having fault current interrupting capability of 80
kA. These breakers include: #8901, #8909, #8912, #8916, #8920, #8923, #8927,
#8931, #8934, #8938, #8942, #8945, #8949, #8953, #8956, and #8964.

3.1.4 Coly Split 230 kV:

The System Impact Study identified breaker #21285 to be replaced with a breaker of
higher fault interrupting capability. Upon further study, Entergy Transmission Planning

identified that the replacement is not required.

3.1.5 Repapco 138 kV:

Replace 2 oil circuit breakers with gas circuit breakers having a 40kA fault interrupting
capability. These breakers include: #14655 and #20355
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3.1.6 Richard 500/138 kV:

- Replace 21 breakers with breakers having a higher fault interrupting rating of 80kA.
The breakers include #17235, #17240, #17245, #17250, #17255, #17260, #17265,
#17270, #17275, #18425, #17430, #17435, #17440, #27140, #27145, #27150, #27155,
#27160, #27165, #37390, and #37395. NOTE: Estimates for both IPO and non-IPO
breakers have been provided in this scope, as requested by Transmission Planning.

- Add necessary number of breakers on 500 kV bus to terminate new lines from Fancy
Point and Webre

3.1.7 Sabine 230 kV:
- Replace 9 breakers with a rating exceeding 54,111A interrupter rating —
13180/85/90/95/13200/50/55/60/65
- Add breakers to terminate line from Hartburg

3.1.8 Willow Glen 138 kV:

Replace 9 breakers with IPO breakers having fault current interrupting capability of 63
kA. These breakers include: #9825, #9850, #9855, #9860, #9865, #9900, #9905,
#9910, and #9930.
3.1.9 Webre 500 kV:
Add breakers to terminate new line from Richard
3.1.10 Hartburg 500/230 kV:
- Add 230 kV breakers to terminate new line from Sabine
- Add a second 800 MVA, 500/230 kV transformer
- Revise relay setting on 500 kV line protection for line to XYZ substation
3.1.11 Cypress 230 kV:
Add breakers to terminate new line from Jacinto

3.1.12 Jacinto 230 kV:

Add breakers to terminate new line from Cypress
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3.1.13 Kolbs 69 kV

Replace 1 breaker with a breaker having a higher fault interrupting rating of 50 kA. This
breaker is #3505.

3.1.14 Mount Olive 500 kV
Install line traps for new XYZ 500kV switching station and revise relay settings
3.1.15 McKnight 500 kV

Replace relay panel for existing line from Fancy Point that was required to be re-
terminated on to new bus

3.1.16 Sterlington 500 kV
Replace transformers #1 and 2 by 692 MVA terminated on split bus #2
3.1.17 Sterlington 115 kV
Split the bus and terminate feeders and transformers as follows:
Bus #1 — Line to Walnut Grove, Oak Ridge, IPCO, Selman
Bus #2 - Line to Drew, Downsville, Marion, Meridian, N Crosett, Lemkin and existing
autos 1 and 2 with ratings of 600 MVA
3.2 Lines

3.2.1 New Line between Fancy Point and Richard 500 kV:

Build a new 500 kV 86 mile line between Fancy Point and Richard including one river
crossing

3.2.2 New Line from Fancy Point to new XYZ 500 kV substation
Build new 140 miles of 500 kV line (including 2 river crossings) from Fancy Point
connecting to XYZ new substation near Toledo Bend line between Hartburg and Mt.
Olive 500 kV substations
3.2.3 New line between Richard and Webre 500 kV:
Build new 56 miles of 500 kV line connecting Richard and Webre 500 kV substations
3.2.4 New line between Hartburg and Sabine 230 kV:

Build new 21 miles of 230 kV line connecting Hartburg and Sabine substations
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3.2.5 New line between Cypress and Jacinto 230 kV:

Build new 54 miles of 230 kV line connecting Cypress and Jacinto substations
3.2.6 New 500 kV line to Generator Transformer at Power plant
3.2.7 New 500 kV line to Station Service Transformer at Power plant
3.2.8 Sterlington to Drew 115 kV line upgrade
3.2.9 Drew — Cheniere 115 kV line upgrade
3.2.10 Cheniere — Riser 115kV Line upgrade
3.2.11 Riser — Froskraft 115kV Line upgrade
3.2.11 Tie Line between New 500kV Auto #4 and 115 kV Yard at Sterlington

3.2.12 Reroute Froskraft to Bus Split #1 at Sterlington for bus split
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4. SCOPE DETAILS

4.1 Transmission Substations
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4.1.1 Fancy Point 500 kV Substation:

Install new 500kV switching station to re-connect two existing 500kV lines and the Fancy Point
500/230kV autotransformer. This new switching station will also connect a new 500kV line to
XYZ 500 kV switching station (With Priors), a new line to the generator transformer, and a new

line to the station service transformer.

NOTE: PID 208 (Without Priors) requires a new line from Fancy Point 500 kV to Richard 500
kV instead of the new XYZ 500 kV. The same bay will be utilized whether the line terminates at
XYZ 500KV or at Richard 500 kV. With this one exception, the scope of Fancy Point 500 kV
switching station will be the same.
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4.1.1.1 Site

The proposed expansion of the site will be 725’ x 1100’. The proposed layout will be west of
the existing Fancy Point Substation.
HWY and communication tower need relocating:

Consistent with B&V report, there are two known conflicts with the proposed layout of the site.

10
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The first conflict is a communication tower on the northwest side of the proposed substation
layout. As the station is laid out, this tower will be in the way of numerous substation
equipment and structures. The relocation of the tower will need to be accomplished in a way it
does not conflict with the substation or future expansion. The second conflict is Hwy 965. The
proposed southwest side of the substation will cross the highway. This highway should be
relocated west of the proposed expansion of the substation. While relocating the tower is
relatively plausible but the relocation of HWY is considered to be a risky, time consuming and
high cost item. It would require a concerted effort in determining these factors and therefore it
is assumed that it is possible and not included in this scope or estimate. It would be studied
after the project approval and should the relocation of HWY become unachievable; a new site
for Fancy Point would have to be selected. A document is attached in eroom in regard to
tower relocation requirement and estimates. No specifics were available through ROW group
for relocating the HWY and the estimate for substation assumes the relocation is possible and

two million dollars have been added to the estimate.

Other details relating to the site:
A topographic and boundary survey will be needed in order to property design the site. This
information has not been provided prior to completing the scope and the following quantities

will be based off of assumption made from existing drawings and pictures of the site.

Soil borings will be needed in order to adequately design the foundations. These borings have
not been taken. We will be assuming drill piers for the structures and pad with out piles for

transformers, breakers and control house.

All appropriate permits and licenses will need to be obtained prior to construction.

The site is will be approximately 18.3 acres. A SWPPP will be needed. This work should be
contracted out to the qualified contractor. Construction would insure this work is completed

prior to the start of the bid process. This will allow the contractors bidding on the site work to

understand and plan for our expectations.

11
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Due to the lack of soil boring and survey information the following quantities are based on

assumptions that were made from existing drawings and pictures of the site.

The drainage of the expansion area will be subsurface drainage routed back into the existing
drainage in the station. We will elevate the site approximately 2 feet above the existing grade
to allow for the subsurface drainage.

It is assumed that the site is heavily wooded. Grubbing and de-stumping will be needed in
order to properly prepare the site.

Due to the amount of site and foundation work, we will have a large amount of spoil to remove
during the construction. It is assumed that spoil removed during foundation installation can not
be used as structural fill and spread across the site. Therefore, it will need to be removed from

the site.

The soil at the site will need to be tested and the proper disposal will need to be determined
prior to start of construction. The cost for disposing the spoil will not be able to be accurately
determined until we know what the proper process will be of disposing it. This will be
determined during the soil testing. The cost of disposing the spoil can be reduced if the plant

has a designated spoil bank that this spoil can be disposed of on site.

It is assumed that the oil containment requirements will be meet by installing limestone across

the site and monitoring the oil filled equipment with alarms.

1 EA  Topographic and boundary survey

5 EA  Soil borings including soil resistivity test

1 EA  Environmental impact study, permits and licenses
1 EA SWPPP

1 EA  Soil Testing

83,000 CYD Stripping, grubbing and de-stumping

18.3 ACRE Wooded areas (Grubbing and De-stumping)

18.3 ACRE Wooded areas (Disposal)

50 EA  Catch Basins

4500 FT 24" R.C.P. Culvert

12
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166,000 CYD Structural fill (Raise site 2.0 feet above existing elevation)
18.3 ACRE Soil Sterilization

4800 FT  Access Roadways

42,000 TON Limestone surface

3650 FT 7 fence with 1’ of barb wire
1500 FT  Removal of fence

3.0 ACRE Seed and mulch

3000 CYD Saoil Stabilizing

89,000 CYD Hauling of spoil dirt

4.1.1.2 Foundation

Install thirty-six (36) IPO breaker foundations

Install two (2) oil-filled reactor foundations 30’ x 30’

Install one hundred eight (108) low switches foundations (C-Tower)

Install sixty-six (66) high switches foundations (D-Tower)

Install two hundred seventy-three (273) low bus supports foundations (A-Tower)

Install one hundred sixty-seven (167) high bus support foundations (B-Tower)

Install four (4) shield wire mask foundations (L-Tower)

Install eight (8) shield mask foundations (J-Tower)

Install twenty-one (21) pedestal foundations (CCVT) (F-Towers)

Install eighteen (18) pedestal foundations (Arresters) (F-Tower)

Install six (6) pedestal foundations (Trap) (G-Tower)

Install six (6) pedestal foundations (Metering CT) (G-Tower)

Install twenty (20) yard light foundations

Install three thousand (3000) feet of poured in place trough

Install 20’ x 80’ control house foundation. The control house will be site erected. The
foundation contractor will be responsible for the design in construction of the control house and
foundation as per Entergy’s standard. This will insure that the design of the house and
foundation are compatible

Install twelve (12) Dead End Structure Foundations

Install fifty (50) Guard post

4.1.1.3 Electrical

Install a new open air four bay, eight position, folded breaker and a half 500kV switching
station as shown on station oneline G7187S05. This arrangement is different from that
described in the PID 208 Facility Study. The reason for the design modification is that Entergy

does not typically build 500kV switching stations using a breaker and a half design to avoid

13
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crossing bus with conductor from dead-end structures. The folded breaker and a half design
provide higher reliability utilizing rigid bus throughout the station.

The new Fancy Point 500kV switching station shall utilize six of the eight positions as shown
on station electrical arrangement G7187EA5. These include re-terminating three connections
from the existing Fancy Point 500kV GIS switching station. These three terminations include
one line from Big Cajun 500kV, one line from McKnight 500kV, and one to the 500/230kV
autotransformer to Fancy Point 230kV switching station. Three additional positions shall be
utilized by one new 500kV line from a new XYZ 500kV switching station, along with one line
from the new generator and one line from the generator station service transformer.

Bus work shall be installed from the new bus to a new deadend structure terminating the new
generator transformer line. Bus work shall be installed from the new bus to a new deadend
structure terminating the new line to generator station service transformer. Buswork shall be
installed from the new bus to a new deadend structure terminating the new XYZ 500KV line.
This position of the new bus will include two 500kV, 70MVAR shunt reactors installed between
the line switch and the deadend structure for the XYZ line. Buswork shall be installed through
the existing Fancy Point 230kV switching station, to the existing McKnight 500kV dead-end
structure. Buswork shall be installed to a new deadend structure on the existing Big Cajun
500kV line. Buswork shall be installed through the existing Fancy Point 500kV GIS switching

station, to the existing Fancy Point autotransformer termination.

Sequencing into the re-termination of the three existing GIS nodes will require the removal of
the existing Fancy Point 500kV GIS equipment. The strategy showing the sequence of
construction of the new terminations and removal of the old GIS is outlined on onelines
G7187S05 Sequencel through Sequence 4.

To meet clearance requirements over rigid bus extension through the Fancy Point 230kV yard
to the McKnight deadend structure, three 230kV lines shall be raised. This includes re-
terminating both of the Port Hudson 230kV lines entering the south side of the 230kV
switchyard to a higher position on the existing substation dead-ends. Install one prop structure
to raise the Enjay 230KV line, also entering the south side of the 230kV switchyard. This is

discussed further in Section 4.2 below.

14
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Install the following electrical material:

(1) Control house

(4) Deadend structures to terminate the new XYZ transmission line, the new generator line,
the new generator station service transformer line and the existing Big Cajun
transmission line

(10) 500KV IPO breakers

(2) 500kV, 70MVAR oil-filled shunt reactors

(29) 500kV disconnect switches, including six with ground blades and all with motor
operators

(174) 500KV switch structures, six per switch

(18) Arresters, three for each line

(18) Arrester support structures

(6) Line traps, three for the Big Cajun line and three for the McKnight line

(6) Trap support structures

(6) Metering CT support structures

(21) CVT support structures, three for each line, 4 for auto and one for each bus

(440) bus supports to support the buswork forming the folded breaker and a half bays and

for connecting to the auto transformer and the line terminations

(701) post insulators (includes nine insulators per switch)

(21,500) feet of 5” SCH 40Aluminum tubing bus

(23,100) feet of strung bus (795ACSR) for bus vibration damping and equipment jumpers

(9,000) feet of conduit

(12) Shield masts and shield wire support structures

(1) Lot of shield wire

(2) Station service transformers

(1) Lot 4/0 copper conductor to tie to the existing ground grid

15
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4.1.1.4 Relay

e Replace Transformer Differential Relaying (230kv & 500Kkv)
» (2) — Primary & Backup Auto Diff Panels (230kv)
» (2) — Primary & Backup Auto Diff Panels (500kv)

e Replace Big Cajun 500 Kv Line Relaying

>

>
>
>
>
>

e Replace Mcknight 500kv Line Relaying
(1) — Primary #1 Line Panel (Unblocking Carrier)
(1) — Primary #2 Line Panel (Microwave)

>

>
>
>
>
>

e New 500kv Line Relaying (Xyz)

(1) — Primary #1 Line Panel (Unblocking Carrier)
(1) — Primary #2 Line Panel (Microwave)

(1) — Line
(1) — Line

Microwave Equipment (Digital)
Breakers Ordered With Capacitance.

(1) — Line
(1) — Line

Microwave Equipment (Digital)
Breakers Supplied With Sufficient Capacitance.

Trap
Tuner

Trap
Tuner

16
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» (1) — Primary #1 & Primary #2 Line Panel (Fiber — 421, 311I)
> (1) — Primary #1 Differential Panel for reactor

» (1) — Primary #2 Differential Panel for reactor

» Fiber Equipment (Dual Fiber)

e New 500kv Gen Line Relaying
» (1) — Primary Bus Diff (5 Inputs — K,J,S,T,Aa)
» (1) — Backup Bus Diff (5 Inputs — K,J,S,T,Aa)
» (1) — Backup Line Panel Looking Into Generator
» (3) — Metering Ct's

e New S.S. Line Relaying
» (1) — Primary Bus Diff (3 Inputs — H,G,R)
» (1) — Backup Bus Diff (3 Inputs — H,G,R)
» (1) — Backup Line Panel Looking Into S.S. Xfmrs
> (3) — Metering CTs

e (2)— Primary & Backup North Bus Panels (4 Inputs — G,J,L,0)
e (2) — Primary & Backup South Bus Panels (4 Inputs — H,K,N,Q)
e (10) - Single Breaker Control Panels (G,H,J,K,L,M.N,O,P,Q)

e Control House/Substation Equipment

(2) — Battery Sets And Racks

(2) — Battery Chargers

(2) — Dc Panels

(2) — Battery Switching Panels

(1) - DFR

(11) — MOS Panels (3-Mos)

(1) — Metering Panel (2 Meters)

(1) — Ac Panel

(21) — 500kv CVTs — Relaying Accuracy (2 Bus, 11 Line Relay Acc, 6 Line
Metering Acc And 4 Auto Xfmr)

(3) — Indoor Bus CVT Junction Boxes
(3) — Outdoor Bus CVT Junction Boxes
(6) — Three Phase CVT Junction Boxes
(2) — Ct Junction Boxes

(1) — Large RTU

(4) — SEL-2032’s

Metering At Xyz Substation

(1) — Lot Control Cable

(1) — Lot Shielded Control Cable

(1) — Lot ADSS Fiber Cable

VVYVVVVVVVVYVY VVVVVVYYVYYVYY

4.1.1.5 Relay Settings

Relay setting will be required in the following panels:
« 2 — Primary auto diff panels

« 2 — Backup auto diff panels

« 2 —Primary #1 line panels
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« 2 —Primary #2 line panels

« 1 —Primary #1 & #2 line panel

« 4 — Primary bus diff panel

« 4 — Backup bus diff panel

« 2 —Backup line panel

. 2 — Reactor differential panel

« 10 - Single breaker control panels

4.1.1.6 SCADA and communications

A configuration for the new RTU will be required. There will also be 4 SEL-2032
communication processor configurations required at this station

4.1.1.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor or to allow internal Entergy Resources to perform portion of this
work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. Due to the large amount of work for each phase of this project, it
may be necessary to award portions of this work to different contractors. This approach will be
reviewed after the design packages have been issued. This project may pose special issues
as related to the relocating of Highway 965. This will not only be a physically challenging task,
but may also carry political ramifications from the local community.

Prior to the start of any site work the communications tower relocation will need to be
completed. This scope of work will be contracted to an approved Entergy contractor capable of
this undertaking. At this point the site, foundation, steel and electric, protection & control work
and associated line re-routes/installations may proceed. Upon completion of all steel and
electrical components, and substantial completion of the required protection & control
components, T-Line components will be terminated. The actual sequence of the outages will
have to be determined at a later time in order to coincide with system constraints at that point
in time. Each respective component may require an outage consisting of possibly several
weeks; the durations are dependant on the final designs and system constraints

The construction of this substation will require the removal of the existing 500kV GIS bus. This
work will take place after completion of the new 500kV open air station.

Due to the close proximity to an operating nuclear facility, all work will be coordinated with the
River Bend operations department. Outages to the Entergy system will require coordination
with River Bend as well as the Entergy TOC. Special security requirements may be deemed
necessary by River Bend for individuals performing work on this project.
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4.1.1.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
1 Control house 28
10 500kV breaker 26
2 500kV, 70 MVAR Reactors 78
1Lot | 500KV steel structure 20
29 500kV switch 26
18 Arrestor 18
2 Line traps 18
700 Insulators 20
1 lot EHV 5’ bus 20
21 500kV CCVT 16
1lot 795 ACSR Conductor (strung bus)
30 Relaying panels (auto diff, bus diff, bkr control, line, 18
metering)
3 AC and DC panels 18
11 MOS panels 18
21 500kV CVT's 36
1 RTU 12
2 Line tuners 14

4.1.1.9 Assumptions:

Site assumptions are noted in the site work description. All existing GIS equipment will be
removed in sequencing into the new open air facility. The cost of removing the GIS equipment
is not known at this time. The cost of relocating the switching station impediments (Hwy 965
and the communication tower) is not known at this time and will have to be determined by

others.
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4.1.2 Fancy Point 230 kV Substation:

Replace thirteen 230kV circuit breakers. The System Impact study identified twelve breakers
for replacement. However, Transmission Planning requested that an additional breaker,
#20740, also be replaced for consistency through out the station. These breakers include
#20610, #20620, #20635, #20640, #20650, #20660, #20665, #20670, #20690, #20695,
#20735, and #20745.

Eleven of the existing breakers are 3000A oil breakers, rated for interrupting 40,000 amps of
fault current. Two of the existing breakers, #20635 and #20640, are 4000A gas breakers rated
for interrupting 63,000 amps of fault current. The study requires that the identified breakers
must be able to interrupt 67,340 Amps of fault current.

An analysis was performed to determine if the bus insulators could support the anticipated
increase in fault current. The equations from IEEE P605/D13 section 11.3.3.1 were used to
test the strength of the bus insulators against the new fault currents. The following
assumptions and parameters were used to calculate the anticipated forces exerted on the bus
supports:

Isc = 67340A

Bus Phase spacing = 12’6”

Average bus span = 21’

Constant for 3 Phase fault = .866

Insulators assumed to have cantilever strength of 2450 LB

Based on these parameters and assumptions, the resulting force exerted on the bus is
approximately is 2375 LBft/Ft.

Based on this preliminary analysis, with assumed wind loads added, the calculated force will
require that 684 station post and switch insulators will be replaced with 2750 LBft/Ft insulators.
It is assumed that a ground grid analysis will have to be performed to ensure that the ground

grid is able to withstand the increased fault currents.
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4.1.2.1 Site

No Site Package needed as the work would be minimal. Estimated 500 tons of limestone to
be used to grade sites and repair damages done during construction

4.1.2.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended two feet. The extension will be installed on 13 breakers foundations.

4.1.2.3 Electrical

Replace eleven (11) 230kV circuit breakers including #20610, #20620, #20650, #20660,
#20665, #20670, #20690, #20695, #20735, #20740, and #20745 with 230kV, 3,000 Amp,
80kA, 2 cycle, IPO breakers.

Replace two (2) 230kV circuit breakers including #20635 and #20640 with 230kV, 4,000 Amp,
80kA, 2 cycle, IPO breakers. See drawing FANCY PT 230kV G7187S0O7.
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In order to achieve an 80 kA level of interrupting capability, additional capacitance will be
required. To minimize site and foundation work, this capacitance can be bushing mounted on
the circuit breakers.
(684) station post and switch insulators
(3,200) feet of strung bus for jumpers
(4,000) feet of conduit

4.1.2.4 Relay

Fancy Point 230kv (13 Bkrs - IPO)

Bus Diff Relays OK

Existing D20 RTU (4S)

(4) New S-Cards

(1) RTU Power Supply

(3) Line/Bkr Panels

(2) Battery Sets (535AH Ec-13)
(2) Battery Chargers (75A)

4.1.2.5 Relay Settings

Relay setting will be required in the following panels (if needed):
« 3 - Line/breaker panels

4.1.2.6 SCADA and communications

RTU configuration will be required for the following:
« 4-D20 S-cards

4.1.2.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.
Replacement of the proposed thirteen breakers will require coordination with River Bend. The
methodology will be to schedule the required outages in conjunction with the 12 week River
Bend Work Schedule and the TOC. This method will ensure that the required outages will not
affect the operation and safety of River Bend. It is imperative that the required outages do not
jeopardize the redundant off site power into River Bend.
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4.1.2.8 Substation long delivery items:

Facilities Study

Quantity Material Description *Lead Time
(weeks)
13 230KV circuit breakers 26
684 230 kV insulators 14
3 Panels (line/bkr — if needed) 18

4.1.2.9 Assumptions:

New cable

80% of line and breaker relay are sufficient
Control house space is sufficient

Not splitting circuits for two trip coils
Breakers have 12amp trip coils

Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.3 Big Cajun #2 500 kV Substation:

The Big Cajun No. 2 500kV Substation is not owned by Entergy. For a complete scope of work
to replace equipment at this switching station, a study would be required from LAGen.
However, Entergy will provide a high level scope and estimate for replacing the identified
breakers under-rated for fault current. The scope and estimates by LAGen could be different

than what is being scoped.

Replace five 500kV of the six circuit breakers identified in the System Impact study. These
breakers include #20535, #20545, #20550, #20560, and #20575. Although breaker # 20565
was identified for being under-rated for higher fault current levels, this breaker does not exist in
the switching station.

The existing 3000A gas circuit breakers are rated for interrupting 40,000 amps of fault current.

The study requires that the identified breakers must be able to interrupt 43,994 Amps of fault

current.
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Facilities Study
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4.1.3.1 Site and Foundation

No Site Package needed and work required would be minimal. Estimated 500 tons of

limestone to be used to grade sites and repair damages done during construction

4.1.3.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended two feet and that the existing foundations are slab on grade. The extension will be

installed on 5 breakers foundations.

4.1.3.3 Electrical

Replace five (5) breakers #20535, #20545, #20550, #20560, and #20575 with 550kV, 3,000A,
63KA gas circuit breakers. See drawing BIG CAJUN#2 G7256S05.

(1,200) feet of strung bus for jumpers

(4,500) feet of conduit
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4.1.3.4 Relay

Big Cajun #2 500kv (5 Breakers)

No relay drawings available
Additional status points needed
Estimate (1) new RTU

(2) line/bkr panel

Big Cajun 500kv substation

The existing relays on the Big Cajun to Fancy Point Line are SEL-421 and SEL-321. These
relays will be compatible with the new relays at Fancy Point.

4.1.3.5 Relay Settings

Relay setting will be required in the following panels:
. Existing Fancy Point line relays (SEL-421 & SEL-321)
. 1 - Line/breaker panels (if needed)

4.1.3.6 SCADA and communications

RTU configuration will be required for the following:
« 1-D20 RTU (if needed)

4.1.3.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor or to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. In this case the site work, installation of limestone, may be
performed at the end of the project. Dependant on the final design a determination will be
made to address any system outages that may be required to perform the installations of any
proposed foundations. Efforts will be made to utilize low profile excavation equipment as part
of the installation process for any foundations that will be under, near, adjacent to, or in close
proximity of energized conductors that could be determined to be a safety risk. In the
instances that this is not attainable, outages will be required. Normally outages on 500kV
facilities require a year’s advanced notice, with no guarantees that the outage will be granted
at the time requested. This poses risk to all schedules.
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Upon completion of the foundations and all associated conduit and grounding breaker
installation can commence. The sequence of the installation will require coordination with
LaGen and is not know at this time. Upon completion of all Steel and Electrical components,
and substantial completion of the required Protection & Control components, T-Line
components will be terminated. The actual sequence of the 500kV T-Line outages will have to
be determined at a later time in order to coincide with system constraints at that point in time.
Each respective component will require an outage consisting of possibly several weeks; the
durations are dependant on the final designs and system constraints

4.1.3.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
5 500kV breaker 26
2 Panels (line) 18
1 Panel (line/breaker — if needed) 18
1 RTU (if needed) 12

4.1.3.9 Assumptions:

It is assumed that only the breakers will be replaced and no additional foundation expansion
will be required.

Information is not available to Entergy to determine if bus insulators can support the
anticipated increase in fault current. It is recommended that this analysis be performed by
LAGen.

Relay Assumptions:

New cable

80% of line and breaker relay are sufficient
Control house space is sufficient

Not splitting circuits for two trip coils
Breakers have 12amp trip coils

Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.4 Cleco Acadia 138 kV Substation:
The CLECO Acadia is not owned by Entergy. For a complete scope of work to replace
equipment at this switching station, a study would be required of CLECO. However, Entergy
will provide a high level scope and estimate for replacing the identified breakers under-rated
for fault current. The sixteen breakers include #8901, #8909, #8912, #8916, #8920, #8923,
#8927, #8931, #8934, #8938, #8942, #8945, #8949, #8953, #8956, and #8964. The scope

and estimates by Cleco could be different than what is being scoped.

These breakers have a fault interrupting rating of 63,000 Amps. The System Impact Study
requires that the identified breakers must be able to interrupt up to 65,747 Amps of fault
current.

For generation stability, these replacement breakers will be assumed to be IPO.

4.1.4.1 Site and Foundation

No Site Package needed and work required would be minimal. Estimated 1000 tons of
limestone to be used to grade sites and repair damages done during construction

4.1.4.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended four feet and that the existing foundations are slab on grade. The extension will be
installed on 16 breakers foundations.

4.1.4.3 Electrical

Replace sixteen breakers including #8901, #8909, #8912, #8916, #8920, #8923, #8927,
#8931, #8934, #8938, #8942, #8945, #8949, #8953, #8956, #8964 with 245 kV, 3,000 Amp, 80
kA, 2 cycle IPO breakers. In order to achieve an 80 KA level of interrupting capability, 245 kV
breakers and additional capacitance will be required. To minimize site and foundation work,
this capacitance can be bushing mounted on the circuit breakers.

(3,900) feet of strung bus for jumpers

(14,400) feet of conduit
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4.1.4.4 Relay

Cleco-Acadia 138kv (16 Bkrs - IPO)

No relay drawing available
Estimate (1) new large RTU

(4) line/bkr panels

(2) battery sets (620AH EC -15)
(2) battery chargers (75A)

4.1.4.5 Relay Settings

Relay setting will be required in the following panels:
« 4 - Line/breaker panels (if needed)

4.1.4.6 SCADA and communications

RTU configuration will be required for the following:
. 1-D20 RTU (if needed)

4.1.4.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor or to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. In this case the site work, installation of limestone, may be
performed at the end of the project. Dependent on the final design a determination will be
made to address any system outages that may be required to perform the installations of any
proposed foundations. Efforts will be made to utilize low profile excavation equipment as part
of the installation process for the sixteen breaker foundation modifications. Any foundation
modifications that will be under, near, adjacent to or in close proximity of energized conductors
that could be determined to be a safety risk will require an outage. All outages will require
coordination with other outages in the CLECO system prior to submittal.

Upon completion of the foundations and all associated conduit and grounding breaker
installation can commence. The sequence of the installation will require coordination with
CLECO and is not know at this time.

4.1.4.8 Substation long delivery items:
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Quantity Material Description *Lead Time
(weeks)
16 245kV breaker 26
4 Panels (line/breaker — if needed) 18
1 RTU (if needed) 12

4.1.4.9 Assumptions:

It is assumed that only the breakers will be replaced and no additional foundation expansions

will be required.

Information is not available to Entergy to determine if bus insulators can support the
anticipated increase in fault current. It is recommended that this analysis be performed by
CLECO.

Relay Assumptions:

New cable

80% of line and breaker relay are sufficient
Control house space is sufficient

Not spliting circuits for two trip coils

Breakers have 12amp trip coils

Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.5 Coly 230 kV Substation:

The System Impact Study identified breaker #21285 to be replaced with a breaker of higher
fault interrupting capability. The primary reason was due to this breaker being tested for re-
closing and an assumed reduced interrupting rating. This breaker, along with #21280

protecting the Jaguar 230KV line, does not use re-closing and therefore no replacement will be
necessary.
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4.1.6 Repapco 138 kV Substation:

Facilities Study

The System Impact Study requires that two breakers be replaced with breakers having a
higher fault interrupting rating. Breakers #14655 and # 20355 are fully rated at 20,920 Amps.

The study requires that these breakers must be able to interrupt at least 21,041 Amps of fault

current.
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4.1.6.1 Site and Foundation

No Site Package needed and work required would be minimal. Estimated 250 tons of
limestone to be used to grade sites and repair damages done during construction

4.1.6.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended two feet and that the existing foundations are slab on grade. The extension will be

installed on 2 breakers foundations.

4.1.6.3 Electrical
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Replace two (2) oil circuit breakers #14655 and # 20355 with 138kV, 2,000 Amp, 40kA gas
circuit breakers. See drawing REPAPCO G7141S06.

(500) feet of strung bus for jumpers

(500) feet of conduit

4.1.6.4 Relay

Repapco 138kV (2 bkrs)

Miss -matched CTs on bus diff #2
(1) bus diff panel (4 inputs)
Existing D25 (1S=32pt & 1S=16pt)
(2) new s-card (32pt)

(1) line/breaker panel

4.1.6.5 Relay Settings

Relay setting will be required in the following panels:
« 1 - Bus diff panel
. 1 - Line/breaker panel (if needed)

4.1.6.6 SCADA and communications

RTU configuration will be required for the following:
. 2-D20RTU S-cards

4.1.6.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor or to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. In this case the site work, installation of limestone, may be
performed at the end of the project. Dependent on the final design a determination will be
made to address any system outages that may be required to perform the installations of any
proposed foundations. Efforts will be made to utilize low profile excavation equipment as part
of the installation process for the two breaker foundation modifications. Any foundation
modifications that will be under, near, adjacent to or in close proximity of energized conductors
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that could be determined to be a safety risk will require an outage. All outages will require
coordination with other outages in the Entergy system prior to submittal.

Repapco Substation is located in an industrial facility (paper mill). All activities will require
close communication with plant personnel to ensure all safety rules and procedures are
adhered to.

4.1.6.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
2 138kV breaker 26
1 Panel (bus diff) 18
1 Panel (line/breaker) 18

4.1.6.9 Assumptions:

It is assumed that substation post insulators are adequate to support the anticipated increase
in fault current.

Relay assumptions:

e New cable
80% of line and breaker relay are sufficient
Control house space is sufficient
Not splitting circuits for two trip coils
Breakers have 12A trip coils
Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.7 Richard 138 kV Substation:

The system Impact Study identified nineteen breakers to be replaced with breakers having a
higher fault interrupting rating. The breakers include #17235, #17240, #17245, #17250,
#17255, #17260, #17265, #17270, #17275, #18425, #17430, #17435, #17440, #27140,
#27145, #27150, #27155, #27160, and #27165. At the time the Study was performed, two
additional breakers installed for a new SLEMCO circuit to Eunice were not included. These two
breakers, #37390 & #37395, will also have to be replaced.

These breakers have a fault interrupting capability of 63,000 Amps. The study requires that
these breakers have an interrupting capability of at least 65,369 Amps.

NOTE: Estimates for both IPO and non-IPO breakers have been provided in this scope, as

requested by Transmission Planning.

An analysis was performed to determine if the bus insulators could support the anticipated
increase in fault current. The equations from IEEE P605/D13 section 11.3.3.1 were used to
test the strength of the bus insulators against the new fault currents. The following
assumptions and parameters were used to calculate the anticipated forces exerted on the bus
supports:

Isc = 65370A

Bus Phase spacing = 10’

Longest bus span = 27’

Constant for 3 Phase fault = .866

Insulators assumed to have cantilever strength of 1450 LB

Based on these parameters and assumptions, the resulting forces exerted on the bus is
approximately is 3597 LBft/Ft.

Based on this preliminary analysis, these forces will require that 424 station post and switch

insulators will be replaced with 4000 LBft/Ft insulators.
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It is assumed that a ground grid analysis will have to be performed to ensure that the ground

grid is able to withstand the increased fault currents.
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4.1.7.1 Site and Foundation
No Site Package needed and work required would be minimal. Estimated 500 tons of
limestone to be used to grade sites and repair damages done during construction

4.1.7.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended four feet and that the existing foundations are slab on grade. The extension will be
installed on 21 breakers foundations.

4.1.7.3 Electrical

Replace twenty-one (21) breakers including #17235, #17240, #17245, #17250, #17255,
#17260, #17265, #17270, #17275, #18425, #17430, #17435, #17440, #27140, #27145,
#27150, #27155, #27160, #27165, #37390, and #37395 with 245kV, 3,000 Amp, 80kA, 2 cycle
IPO (or non-IPO) breakers. In order to achieve an 80 kA level of interrupting capability, 245kV

breakers and additional capacitance will be required. To minimize site and foundation work,
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this capacitance can be bushing mounted on the circuit breakers. See drawing
RICHARD138kV G8168S10.

(424) station post and switch insulators
(5,100) feet of strung bus for jumpers
(3,200) feet of conduit

4.1.7.4 Relay

Richard 138kV (21 bkrs - IPO)

Bus diff relays ok

Existing D20 — (8S) - bkrs have around 6 alarms existing
(3) new s-cards

(5) line/bkr panels

(2) battery sets (710AH EC-17 & 440ah EC-11)

(2) battery chargers (75A & 50A)

For non-1PO breakers, battery sets and chargers will not be upgraded
4.1.7.5 Relay Settings

Relay setting will be required in the following panels:

. 5 —Line/breaker panels (if needed)

4.1.7.6 SCADA and communications

RTU configuration will be required for the following:
« 3-D20 RTU S-cards

4.1.7.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for

executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as

any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a

determination will be made to either perform a competitive bid process to award the work to an

Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.

Replacement of the proposed twenty-one breakers will require coordination with LaGen and
the Entergy TOC. The sequence of the proposed breaker change-outs will be determined at a

later date when more information is available.
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4.1.7.8 Substation long delivery items:

Facilities Study

Quantity Material Description *Lead Time
(weeks)
19 245kV breaker 26
424 230 kV insulators 14
5 Panels (line/breaker) 18

4.1.7.9 Assumptions:

New cable

80% of line and breaker relay are sufficient
Control house space is sufficient

Not splitting circuits for two trip coils
Breakers have 12amp trip coils

Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.8 Richard 500 kV Substation:

As a result of adding a new line between Richard and Webre, the following work would be
required as shown on drawing G8168S08:

4.1.8.1 Site

The proposed expansion of the site will be 150’ by 675'.
A topographic and boundary survey will be needed in order to property design the site. This
information has not been obtained prior to completing the scope and the following quantities

will be based off of assumption made from existing drawings and pictures of the site.

Soil borings will be needed in order to adequately design the foundations. These borings have
not been taken. We will be assuming drill piers for the structures and pad with out piles for

transformers, breakers and control house.

All appropriate permits and licenses will need to be obtained prior to construction.

The site is will be approximately 2.5 acres. A SWPPP will be needed. This work should be
contracted out to the qualified contractor. The project manager shall insure this work is
completed prior to the start of the bid process. This will allow the contractors bidding on the

site work to understand and plan for our expectations.

Due to the lack of soil boring and survey information the following quantities are based on
assumptions that were made from existing drawings and pictures of the site. The drainage of
the expansion area will be surface drainage routed back into the existing drainage in the
station. We will elevate the site approximately 1.5 feet above the existing grade to allow for
the drainage. It is assumed that the site is heavily wooded. Grubbing and de-stumping will be
needed in order to properly prepare the site. Due to the amount of site and foundation work,
we will have a large amount of spoil to remove during the construction. It is assumed that spoil
removed during foundation installation can not be used as structural fill and spread across the
site. Therefore, it will need to be removed from the site. The soil at the site will need to be

tested and the proper disposal will need to be determined prior to start of construction. The
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cost for disposing the spoil will not be able to be accurately determined until we know what the

proper process will be of disposing it. This will be determined during the soil testing.

1 EA  Topographic and boundary survey

1 EA  Soil borings including soil resistivity test

1 EA  Environmental impact study, permits and licenses
1 EA SWPPP

1 EA  Soil Testing

10500 CYD Stripping, grubbing and de-stumping

2.5 ACRE Wooded areas (Grubbing and De-stumping)

2.5 ACRE Wooded areas (Disposal)

19000 CYD Structural fill (Raise site 1.5 feet above existing elevation)
2.5 ACRE Soil Sterilization

5250 TON Limestone surface

975 FT 7 fence with 1’ of barb wire

675 FT Removal of fence

.25 ACRE Seed and mulch

11000 CYD Hauling of spoil dirt

4.1.8.2 Foundation

Install 350 cubic yards of concrete including foundations for one 500kV deadend tower, one
shield tower, one breaker, and several switch support and bus support structures. Expand the
existing ground grid to include the 150’ x 675’ area of expansion and install ground leads to
new structures and equipment. Install conduit from existing cable trench to new breakers,
CVT's, and motor operators.

4.1.8.3 Electrical

Install one breaker in the existing ring bus between breaker 13000 and the Nelson line
termination as shown on oneline G8168S08. Install the new Webre line termination between
the new breaker and breaker 13000. The following equipment shall be installed:

(1) Shield Tower, type J and associated shield wire to adjacent towers

(1) 500kV Breaker

(1) 500kV line disconnect switch with ground switch and motor operators

(2) 500kV disconnect switches with motor operators for breaker isolation in the ring and
mounted on existing structures

(3) Surge arresters

(1) 500kV deadend
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(29) 500KV “A” tower bus supports

(15) 500KV “B” tower bus supports

(6) 500kV “C” tower bus supports

(4) “F” tower CVT support structures

(3) Arrester support structures

(1) Lot of insulators, bus, and associated hardware

4.1.8.4 Relay

Weber Line:

e Install Two (2) 28" line panel. The panel will use an SEL 421 for primary digital
and an SEL 421 for digital backup step distance protection. .

e Install three (3) CVT with carrier accessories.

e Install a Three-phase potential junction box for the line CVT.

e Install a line trap and a line tuner on A phase. Relay settings will provide
appropriate carrier frequencies.

Breaker Control:

e Install One (1) breaker control panel. The panel will use an SEL 351 for sync, re-
close, and breaker failure.

e Install an indoor potential /current distribution box.
Motor Control:

e Install One (1) MOS control panel. The panels will be used to control motor
operated switches on line and ring bus

Control House Equipment:

Install Two (2) Coastcom communication Channel Bank

Install Two (2) Fiber Optic Misc (Patch Panel/Splice Box/Patch
Cords/Connectors)

Install One (1) Communications Processor, SEL2032

Install One (1) Communications Processor, Orion 5r

Install One (1) Junction Box, Potential

Install ADSS fiber from Dead End tower into control house.

Install One (1) Lot Control Cable

Install One (1) Lot Shielded Control Cable

4.1.8.5 Relay Settings
e New relaying to set
SEL-421 Weber Line (2)
SEL-351 Breaker Control (1)

Existing relaying to set

A study must be done to determine what relaying at remote stations will be affected
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4.1.8.6 SCADA

With the installation of a new breaker and relays a new RTU configuration will be required.
4.1.8.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. Dependant on the final design a determination will be made to
address any system outages that may be required to perform the installations of any proposed
foundations. Efforts will be made to utilize low profile excavation equipment as part of the
installation process for any foundations that will be under, near, adjacent too, or in close
proximity of energized conductors that could be determined to be a safety risk. In the
instances that this is not attainable, outages will be required. Normally outages on 500kV
facilities require a year’s advanced notice, with no guarantees that said outage will be granted
at the time requested. This poses risk to all schedules.

Upon completion of the site and foundation installations including all associated conduit and
grounding installations, Steel and Electrical installations as well as Protection & Control
Installations will commence. For the installation of the proposed components to terminate the
Webre 500kV T-Line, an outage consisting of several weeks duration will be required on the
affected section of the Richard 500kV Ring Bus. This outage will require the section of the
Richard 500kV Ring Bus between Switch # 13072, and Switch # 18416 to be switched out,
tested, and grounded. This will facilitate the removal and installation process in order to
terminate the new proposed Webre 500kV T-Line.

Upon completion of the proposed additions to the Richard 500kV Ring Bus, all preliminary
checkouts and commissioning components that can be made at this juncture will be made,
with the exception of the activities that must take place upon final energization.

Preferably, if the final design will allow, the first span of the new proposed Webre 500kV T-Line
could be terminated into the newly established portion of the node with a point of isolation to
allow the Richard 500kV Ring Bus to be closed. If possible, the proper temporary Protection
and Control Settings may be installed to facilitate this action as an interim measure.

Upon completion of the new proposed Webre/Richard 500kV T-Line, final commissioning and
checkout will be performed. This will also include end to end checkouts, and Remote Settings.

Required Outages:

Richard 500kV Ring Bus, between Sw. # 18416, and Sw. # 13072 must be isolated.
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Facilities Study

Note: This will require an outage on the Richard/Nelson L-620 500kV Line.

4.1.8.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
1 500kV Breaker 26
1 500kV line disconnect switch with ground switch 26
and motor operators
2 500KV disconnect switches with motor operators 26
3 surge arresters 18
1 lot Steel Structures 20
1 lot 500kV insulators 20
1 lot EHV buswork 20
1 500 KV Brk cntl panel 16
2 500 KV Line panel P1/P2 16
3 500 kv CCVT 16
1 MOS Panel 10

4.1.8.9 Assumptions:

None provided by the team
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4.1.9 Richard 500 kV Substation (Without Priors):

Facilities Study

In addition to the work required as a result of adding a new line between Richard and Webre,

the following work would be required for adding a new line to Fancy Point 500 kV. The existing

Nelson 500 kV line shall be re-terminated into a bay between the new breaker for the new

Webre line and an additional new breaker. The new Fancy Point line shall terminate in the old

Nelson line bay between breaker 13070 and the new breaker as shown on drawing
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In addition to the site work needed for the new Richard to Webre 500 kV line bay, the following

site work will be needed in order to bring the new Transmission line in from Fancy Point. The

same assumptions will be used to prepare the estimate as were used on the Richard to Weber

line bay.

The proposed expansion of the site will be 300’ by 500’. A topographic and boundary survey

will be needed in order to property design the site. This information has not been obtained
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prior to completing the scope and the following quantities will be based off of assumption made

from existing drawings and pictures of the site.

Soil borings will be needed in order to adequately design the foundations. These borings have
not been taken. We will be assuming drill piers for the structures and pad with out piles for

transformers, breakers and control house.

All appropriate permits and licenses will need to be obtained prior to construction.

The site is will be approximately 3.5 acres. A SWPPP will be needed. This work should be
contracted out to the qualified contractor. The project manager shall insure this work is
completed prior to the start of the bid process. This will allow the contractors bidding on the
site work to understand and plan for our expectations.

Due to the lack of soil boring and survey information the following quantities are based on
assumptions that were made from existing drawings and pictures of the site. The drainage of
the expansion area will be surface drainage routed back into the existing drainage in the
station. We will elevate the site approximately 1.5 feet above the existing grade to allow for
the drainage. It is assumed that the site is heavily wooded. Grubbing and de-stumping will be
needed in order to properly prepare the site. Due to the amount of site and foundation work,
we will have a large amount of spoil to remove during the construction. It is assumed that spoil
removed during foundation installation can not be used as structural fill and spread across the
site. Therefore, it will need to be removed from the site. The soil at the site will need to be
tested and the proper disposal will need to be determined prior to start of construction. The
cost for disposing the spoil will not be able to be accurately determined until we know what the
proper process will be of disposing it. This will be determined during the soil testing.

The guantities listed below are for the Richard to Fancy Point line bay only.

1 EA  Topographic and boundary survey
1 EA  Soil borings including soil resistivity test
1 EA  Environmental impact study, permits and licenses
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1 EA SWPPP

1 EA  Soil Testing

15555 CYD Stripping, grubbing and de-stumping

3.5 ACRE Wooded areas (Grubbing and De-stumping)
27222 CYD Structural fill (Raise site 1.5 feet above existing elevation)
3.5 ACRE Soll Sterilization

7778 TON Limestone surface

1000 FT  Access Road

800 FT 7 fence with 1’ of barb wire

700 FT  Removal of fence

.25 ACRE Seed and mulch

16255 CYD Hauling of spoil dirt

4.1.9.2 Foundation

In addition to the foundations needed for the new Richard to Webre 500 kV line bay, the
following foundations will be needed in order to bring the new Transmission line in from Fancy
Point. The same assumptions will be used to prepare the estimate as were used on the
Richard to Weber line bay.

Install 700 cubic yards of concrete including foundations for two 500kV deadend tower, two
shield tower, one breaker, and several switch support and bus support structures. Expand the
existing ground grid to include the 300’ by 500’ area of expansion and install ground leads to
new structures and equipment. Install conduit from existing cable trench to new breakers,
CVT’s, and motor operators.

4.1.9.3 Electrical

Complete the six breaker ring bus arrangement by installing one breaker in the ring bus
between breaker 13070 and the new breaker installed for the new Webre line. To prevent
single breaker failure from removing two lines to the east, the Nelson line shall be re-
terminated into the northwest bay between the two new breakers as shown on one-line
(G8168S09 and electrical arrangement GB168EA2. Install the new Fancy Point line termination
southwest bay between the new breaker and breaker 13070. In addition to the equipment
installed for the new Richard to Webre 500 kV line, the following equipment shall also be
installed:

(1) 500kV 3000 Amp, 40kA, breaker
(2) 500kV 2000A, line disconnect switches with motor operators
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(2) 500kV 2000A disconnect switches with motor operators for breaker isolation in the ring,
one with a ground switch

(6) CCVTs

(6) Surge arresters

(3) line traps

(2) 500kV dead-end

(21) 500KV “A” tower bus supports

(31) 500KV “B” tower bus supports

(6) 500kV “C” tower switch supports

(18) 500KV “D” tower switch supports

(6) “F” tower CVT support structures

(2) Shield Tower, type J and associated shield wire to adjacent towers

(6) Arrester support structures

(3) “G” tower trap supports

(1) Lot of insulators, 5” SCH 80 aluminum tubing bus, and associated hardware

(1) Lot 4/0 copper conductor to tie new construction to existing ground grid

Removal of existing CCVTs, traps, arresters, bus, and supports from the old Nelson line
termination
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4.1.9.4 Relay

Richard 500KV Substation (additional material not already included in PID-207)

e New 500kv line relaying (Fancy Point)
» (1) — primary #1 & primary #2 line panel (fiber — 421, 311I)
» Fiber equipment (dual fiber)
» (1) — single breaker control panel
> (3)-CVTs
» (1) — three phase CVT junction box

e Relocate Nelson 500kv line

(1) — three phase CVT junction box
(1) — 3 MOS control panel
e Control house equipment

» (1) — lot control cable

» (1) — lot shielded control cable

» (1) — single breaker control panel

> (1) — primary #1 line panel (DTT carrier)

> (1) — primary #2 line panel (digital microwave)
> (1) —line trap

> (1) —line tuner

> (3)-CVTs

>

>

4.1.9.5 Relay Settings

Relay setting will be required in the following panels:
« 1 - Primary #1/Primary #2 line panel

« 1-—Primary #1 line panel

« 1 —Primary #2 line panel

« 2 —Single breaker control panels

4.1.9.6 SCADA

Status, control and alarms to be added for new additions

4.1.9.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.
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The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. Dependant on the final design a determination will be made to
address any system outages that may be required to perform the installations of any proposed
foundations. Efforts will be made to utilize low profile excavation equipment as part of the
installation process for any foundations that will be under, near, adjacent to, or in close
proximity of energized conductors that could be determined to be a safety risk. In the
instances that this is not attainable, outages will be required. Normally outages on 500kV
facilities require a year’s advanced notice, with no guarantees that said outage will be granted
at the time requested. This poses risk to all schedules.

Upon completion of the site and foundation installations including all associated conduit and
grounding installations, Steel and Electrical installations as well as Protection & Control
Installations will commence. For the installation of the proposed components to terminate the
new Fancy Point 500kV T-Line, an outage consisting of several weeks duration will be
required. The new 500kV line will be terminated in the southwest bay as indicated in section
4.1.8.

Upon completion of the proposed additions to the Richard 500kV Ring Bus, all preliminary
checkouts and commissioning components that can be made at this juncture will be made,
with the exception of the activities that must take place upon final energization.

Upon completion of the new Fancy Point 500kV T-Line, final commissioning and checkout will
be performed. This will also include end to end checkouts, and remote settings.

4.1.9.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
1 500kV Breaker 26
1 500kV line disconnect switch with ground switch 26
and motor operators
3 500kV disconnect switches with motor operators 26
6 surge arresters 18
1 lot Steel Structures 20
1 lot 500kV insulators 20
1 lot EHV bus work 20
2 500 KV Brk cntl panel 18
3 500 KV Line panel P1/P2 18
6 500 kv CCVT 36
1 500 kV line traps 18
1 500 kV line tuner 14
1 MOS Panel 18

4.1.9.9 Assumptions:
The existing ground grid is adequate to support the anticipated fault current.
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4.1.10 Sabine 230 kV Substation:

The new 230kV transmission line from Hartburg Substation will be terminated in the 230kV
yard at Sabine Substation. This will be accomplished through the following work.
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4.1.10.1 Site and Foundation

« This is an existing site and no expansion of the substation will be required. Minimal site
work will be required for soil stabilization and final dress up after construction is complete.
An estimated 500 tons of limestone will be required.

4.1.10.2 Foundation

It is assumed that the existing ground grid is adequate for the new construction. If deemed
appropriate a ground grid analysis will be performed during detailed design to confirm this
assumption. All new structures will be tied to the existing grid with 4/0 copper conductor as per
Entergy grounding standards.

« The following foundations will be required for the new construction:

« 230kV A-frame dead end foundation (F5) as per drawing G2143F12
NOTE: each dead end foundation consists of eight separate footings

« 230KV circuit breaker foundation (F6) as per drawing G2143F12

« 230kV CVT support foundation (F3) as per drawing G2143F11

« 230KV arrester support foundation (F3) as per drawing G2143F11
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(9 yards) foundation concrete for modifications of existing slabs for breaker replacements.
(500) pre-cast cable trench

Remove (3) 230kV single phase bus support foundations to accommodate the new breaker
installation.

4.1.10.3 Electrical

A new 230kV transmission line termination point will be installed in the existing 230kV
switchyard at Sabine Substation. This will be accomplished by building out Bay #1 to a full
breaker-and-a-half bay. The new Hartburg 230kV transmission line will terminate in the
newly finished Bay #1. Existing structures will be used where appropriate for two new
switch installations. Three bus supports will be removed to accommodate the new breaker
installation. A new 230kV A-frame transmission line dead end will be installed to terminate
the new transmission line. And, a new 230KV circuit breaker will be installed to complete
the bay.

Additionally, the facility study identified the following nine circuit breakers to be upgraded to
63kA fault interrupting capacity: 13180, 13185, 13190, 13195, 13200, 13250, 13255,
13260, and 13265.

Please see the attached preliminary electrical arrangement and station one-line diagram for
detailed equipment layout information.

E

i

o

o pEE

4.1.10.4 Relay
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Control House General Equipment

e Two (2) new panels will be required for this project. These new panels are to have the
GSU wingwall design in order to be inserted into the existing 230kV protection row.
Consult with Asset Maintenance to ensure Panel Layout is in the best ergonomic
configuration.

e The existing GE Harris D20 RTU will require expansion to provide adequate SOE and
alarms for the new breaker alarm points. Purchase and install two (2) additional D20S
cards.

e Purchase and install one (1) 19” Communications Rack containing an SEL 2032, one
(1) Teltone port switcher and mounting bracket, one (1) SEL 2407 satellite clock, one
(1) Starcomm modem model number 240-0199 and one AC adapter. The following
cables will be needed for relay communications:

0 One (1) 50’ SEL C290 cable for connection of the SEL 2032 to the GE Harris
D20 RTU

o0 Three (3) 50° SEL C273A cables for connection of the SEL 2032 to the SEL
421, SEL 311L, and SEL 351 relays

0 One (1) 3' SEL C220 cable for connection between the SEL 2032 to the
Starcomm modem

New 230kV Hartburg Line

e Design, purchase and install one (1) 28" GSU wingwall Dual Primary Line Panel
referencing Entergy Standard PM1803, latest revision and the Line 345 Webre to Wells
panel located at Webre Substation in GSU-LA. This panel uses a Schweitzer
Engineering Lab model SEL 311L Current Differential relay for Primary #1 protection
and a Schweitzer Engineering Lab model SEL 421 Distance Relay for Primary #2
protection. The panel includes a Pulsar carrier set which will not be needed for this
project. This application will use direct relay to relay fiber optic and redundant
multiplexed communications circuits.

e Design, purchase and install one (1) 28" GSU wingwall Breaker Control Panel using a
Schweitzer Engineering Lab model SEL 351 relay for all breaker protection and control
functions referencing Entergy Standard PM0501, latest revision.

e Complete design of the AC and DC control schematics as well as the monitoring alarms
for the new 230KV circuit breaker will be required.

e This circuit breaker will be used for protection and control of the 230kV Line to Hartburg.
It must also replace breaker 22840'’s input to the 230kV North bus differential.

e Purchase and install three (3) relaying accuracy capacitive voltage transformers (CVT’s)
for bus/line potential per Entergy Standard PN0201, latest revision. All CVT’s to be
purchased with carrier accessories for coordination and ease of construction purposes.

¢ Purchase and install one (1) three phase CVT junction box per Entergy Standard
PM2402, latest revision.

Existing 230kv Breaker Replacement
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¢ Remove the following equipment from the Sabine 230kV substation:
0 Breakers 13180, 13185, 13190, 13195, 13200, 13250, 13255, 13260, & 13265

e Replace the above 230kV breakers with 3000A, 63kA, 2 cycle, IPO breakers. lItis
assumed for the purposes of this scope that all breakers will use the existing breaker
contol relaying and will not be configured for single pole breaker operation.

e Due to the increased trip coil current of the new circuit breakers, new control cable from
the breaker to the control panel for each breaker will be required. The new control
cable will be shielded control cable.

e GCBs 13265, 13250, 13200, 13185, and the new 230kV breaker for the line to Hartburg
are associated with the 230kV North Bus. Careful consideration must be given to
specification of the CTs required for input to the North Bus differential. The PVD
scheme must maintain a consistent CT ratio for all CTs tied to the North Bus. At this
time, the CT ratio in use for the North Bus differential is 3000:5.

e GCBs 13255, 13190, 13180 are associated with the 230kV South Bus. Careful
consideration must be given to specification of the CTs required for input to the South
Bus differential. The PVD scheme must maintain a consistent CT ratio for all CTs tied
to the South Bus. At this time, the CT ratio in use on the South Bus differential is
3000:5.

4.1.10.5 Relay Settings
« Due to the replacement of OCB 3505 with 69kV, 3000A gas circuit breakers (GCB) with
63kA fault duty:
o System modeling verification will be required and settings for North and South
Bus high impedance differential will need generated.
o Perform ground over current study in the immediate area.

4.1.10.6 SCADA and communications

« RTU configuration will be required

4.1.10.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. Dependant on the final design a determination will be made to
address any system outages that may be required to perform the installations of any proposed
foundations. Efforts will be made to utilize low profile excavation equipment as part of the
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installation process for any foundations that will be under, near, adjacent too, or in close
proximity of energized conductors that could be determined to be a safety risk. In the
instances that this is not attainable, outages will be required. Normally outages on 230kV
facilities require a 6-12 months advanced notice, with no guarantees that said outage will be
granted at the time requested. This poses risk to all schedules.

Upon completion of the site and foundation installations including all associated conduit and
grounding installations, Steel and Electrical, as well as Protection & Control installations will
commence. Upon completion of all Steel and Electrical components and substantial
completion of the required Protection & Control components the installation of the proposed T-
Line components will be to terminate, the Hartsburg 230kV T-Line. The actual sequence of the
230kV Substation and T-Line outages will have to be determined at a later time in order to
coincide with system constraints at that point in time. Each respective component will require
an outage consisting of possibly several days in duration. The durations are dependant on the
final designs, and system constraints.

SWPPP implementation, monitoring and removal is required and estimated in estimating
document. Station security is required and is estimated. Following are estimated time period
for some construction activities:

Foundation, grounding and conduits will require approximately four weeks.
Installation of electrical equipment will require approximately twelve weeks.
Installation of relay equipment, termination, testing and commissioning will require
approximately eight weeks

4.1.10.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)

1 230kV A-frame dead end 24
10 230kV 3000A 63KA IPO gas circuit breaker 26

2 230kV 3000A vertical break disconnect switch 18

1 230kV ground switch attachment 18

3 230kV station class surge arrester 16

3 230kV CVT support 24

3 230kV surge arrester support 24
Lot Bus, conductor, and fittings 14
Lot 2" SCH 40 PVC conduit -

2 Panels 18

3 230kV CVTs 56

4.1.10.9 Assumptions:

The existing foundations will require minimal modifications to accommodate the new circuit
breakers.

The existing ground grid is adequate to support the anticipated fault current.

New cable will be installed to all new breakers.

Line and breaker relays are sufficient.

Control house space is sufficient.

Not splitting the circuits for two trip coils when one trip coil is currently in use.
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The new breakers will have 12amp trip coils and have 6 sets of CTs (3 on each side)
The control house batteries are sufficient.
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4.1.11 Willow Glenn 138 kV Substation:
The system Impact Study identified nine breakers to be replaced with breakers having a higher

fault interrupting rating. The breakers include #9825, #9850, #9855, #9860, #9865, #9900,
#9905, #9910, and #9930.

These breakers have a fault interrupting capability of 55, 000 Amps. The study requires that
these breakers have an interrupting capability of at least 55,061 Amps.

For generation stability, the replacement breakers will be IPO.

An analysis was performed to determine if the bus insulators could support the anticipated
increase in fault current. The equations from IEEE P605/D13 section 11.3.3.1 were used to
test the strength of the bus insulators against the new fault currents. The following
assumptions and parameters were used to calculate the anticipated forces exerted on the bus
supports:

Isc = 55061A

Bus Phase spacing = 10’

Longest bus span = 37’

Constant for 3 Phase fault = .866

Insulators assumed to have cantilever strength of 2200 LB
Based on these parameters and assumptions, the resulting forces exerted on the bus is
approximately is 3497 LBft/Ft.

Based on this preliminary analysis, these forces will require that 504 station post and switch

insulators will be replaced with 4000 LBft/Ft insulators.

It is assumed that a ground grid analysis will have to be performed to ensure that the ground

grid is able to withstand the increased fault currents.
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4.1.11.1 Site and Foundation

20’ x 36’ expansion to existing control house for new breaker panel installation

No Site Package needed as the site work will be minimal. Estimated 500 tons of limestone to
be used to grade sites and repair damages done during construction

4.1.11.2 Foundation

Minor foundation work will be required. It is assumed that each foundation will need to be
extended two feet and that the existing foundations are slab on grade. The extension will be
installed on 9 breakers foundations.

Install foundation for expansion - 20’ x 36’ control house

4.1.11.3 Electrical

Replace nine (9) breakers including #9825, #9850, #9855, #9860, #9865, #9900, #9905,
#9910, and #9930 with 138 kV, 3,000 Amp, 63 kA, 2 cycle IPO breakers. See drawing
WILLOW GLEN 138kV G7110S08.

(504) station post and switch insulators
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(2,200) feet of strung bus for jumpers
(1,350) feet of conduit

4.1.11.4 Relay

Willow Glen 138kv (9 bkrs - IPO)
e Bus diff relays OK
Existing d20 (10S)
(4) S-cards
(2) line/bkr panels
(1) battery set (620AH EC-15)
(1) battery charger (100A)
Exception — no room in control house

4.1.11.5 Relay Settings
Relay setting will be required in the following panels:
« 2 —Line/breaker panels (if needed)

4.1.11.6 SCADA and communications
RTU configuration will be required for the following:

« 4—-D20RTU S-cards

4.1.11.7 Construction Strategy and timing of outages:

If this project is approved and enters the Transmission Business’s (EMCC) process for
executing projects, there will be constructability reviews performed during the definition phase.
These reviews will try to incorporate any known hazards from a safety perspective, as well as
any obstacles that could/would be experienced during the construction and installation
process. After receipt of the final design drawings and details for each discipline of work, a
determination will be made to either perform a competitive bid process to award the work to an
Entergy approved contractor, or, to allow internal Entergy Resources to perform the work.

The normal process would be to perform all of the site, foundation, grounding, and conduit
work with a single source. The expansion of the control house may need to be contracted to a
separate contractor with the appropriate qualifications to perform the expansion. Dependant on
the final foundation design a determination will be made to address any system outages that
may be required to perform the installations of any proposed foundations. Efforts will be made
to utilize low profile excavation equipment as part of the installation process for any
foundations that will be under, near, adjacent to, or in close proximity of energized conductors
that could be determined to be a safety risk. In the instances that this is not attainable,
outages will be required. The nine breakers that will be replaced will require specific outages.
These outages will be submitted by Construction Management and coordinated with other
outage requests in the Entergy system.
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The proposed work will be performed within the confines of an operating Entergy facility. All
work must be coordinated with the Willow Glenn Control Room Supervisor.

4.1.11.8 Substation long delivery items:

Quantity Material Description *Lead Time
(weeks)
9 138KV breaker 26
2 Panels (line/breaker — if needed) 18

4.1.11.9 Assumptions:

New cable

80% of line and breaker relay are sufficient
Control house space is sufficient

Not splitting circuits for two trip coils
Breakers have 12A trip coils

Breakers have 6 sets of CTs (3 on each side)
Batteries are sufficient for non-IPO breakers
Batteries to be upgraded for IPO breakers
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4.1.12 Webre 500 kV Substation:
Install a new breaker and line position in the existing ITE GIS equipment for a line to Richard

as shown on the Webre electrical plan and drawing G7198S06. The following work would be
required:

4.1.12.1 Site and Foundation

The proposed expansion of the site will be 350’ x 200'.
A topographic and boundary survey will be needed in order to proper design the site. This
information has not been obtained prior to completing the scope and the following quantities

will be based off of assumption made from existing drawings and pictures of the site.

Soil borings will be needed in order to adequately design the foundations. These borings have
not been taken. We will be assuming drill piers for the structures and pad with out piles for

transformers, breakers and control house.

All appropriate permits and licenses will need to be obtained prior to construction.

The site expansion will be approximately 1.6 acres. A SWPPP will be needed. This work
should be contracted out to the qualified contractor. The project manager shall insure this
work is completed prior to the start of the bid process. This will allow the contractors bidding

on the site work to understand and plan for our expectations.

Due to the lack of soil boring and survey information the following quantities are based on
assumptions that were made from existing drawings and pictures of the site. The drainage of
the expansion area will be surface drainage routed back into the existing drainage in the
station. We will elevate the site approximately 2.0 feet above the existing grade to allow for
the subsurface drainage. It is assumed that the site is light brush. Stripping and grubbing will
be needed in order to properly prepare the site. Due to the amount of site and foundation
work, we will have a large amount of spoil to remove during the construction. It is assumed
that spoil removed during foundation installation can not be used as structural fill and spread
across the site. Therefore, it will need to be removed from the site. The soil at the site will
need to be tested and the proper disposal will need to be determined prior to start of

construction. The cost for disposing the spoil will not be able to be accurately determined until
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we know what the proper process will be of disposing it. This will be determined during the soil

testing.

1 EA  Topographic and boundary survey

1 EA  Soil borings including soil resistivity test

1 EA  Environmental impact study, permits and licenses
1 EA SWPPP

1 EA  Soil Testing

8,000 CYD Stripping, grubbing and de-stumping

1.6 ACRE Light brush and grubbing

1.6 ACRE Light brush and grubbing (Disposal)

6 EA  Catch Basins

400 FT 24" R.C.P. Culvert

16,100 CYD Structural fill (Raise site 2.0 feet above existing elevation)
1.6 ACRE Soil Sterilization

600 FT  Access Roadways

4,500 TON Limestone surface

1100 FT 7 fence with 1’ of barb wire

1100 FT  Removal of fence

.25 ACRE Seed and mulch

8,750 CYD Hauling of spoil dirt
4.1.12.2 Foundation

Install the following foundations for a new open air position ring bus:
(1)-500kV Breaker Foundations

(3)-500kV Equipment Support Structure Foundations for surge arresters
(3)-500kV Equipment Support structure foundations for CVTs
(30)-500kV Bus Support foundations for single phase bus supports
(6)-500kV Switch Support foundations for high elevation

(1)-500kV Dead-end, Full Tension foundations

(2)-500kV Type "J" Shield Wire Mast Foundations

(5) - yard light foundations

(1) Lot of grounding to significantly expand the ground grid and bond all structures and
electrical equipment to that grid

4.1.12.3 Electrical
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Install a new breaker and line position in the existing ITE GIS equipment for a line to Richard
as shown on the Webre electrical plan and drawing G7198S06. The following work would be
required:

(1) 500kV deadend structures for the new Richard transmission lines

(1) 500kV breakers

(2) Gas insulated 500kV disconnect switches, with ground blades

(1) 500kV air break disconnect switches, with ground blades and both with motor operators
(6) 500KV switch structures, six per switch

(3) Arresters, three for each line

(3) Arrester support structures

(3) 500kV CVT support structures

Several bus supports to support air insulated buswork and gas insulated buswork expanding
the ring and connecting to the transmission line terminations

(1) Lot of bus work

(1) Lot of insulators

(1) 500kV shield wire support structure

(1) Lot of shield wire

4.1.12.4 Relay

Wells Line:
e Upgrade line panel. The panel will use digital backup step distance protection.

Richard Line:
e Install two (2) 28" line panel. The panel will use an SEL 421 for primary digital
and an SEL 421 for digital backup step distance protection. .
e Install three (3) CVT with carrier accessories.
e Install a Three-phase potential junction box for the line CVT.
e Install a A phase line trap and a line tuner. Relay settings will provide
appropriate carrier frequencies.

Breaker Control:
e Install one (1) breaker control panels. The panel will use an SEL 351 for sync,
re-close, and breaker failure.
e Install an indoor potential /current distribution box.
Motor Control:
e Install one (1) MOS control panels. The panels will be used to control motor
operated switches on line and rin