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This report ("Deliverable") was prepared by Sargent & Lundy, L.L. C. ("S&L "), 

expressly for Duke Energy Kentucky, Inc. ("Client"). Neither S&L nor any person acting 

on their behalf (a) makes any warranty, express or implied, with respect to the use of any 

information or methods disclosed in this document or (b) assumes any liability with 

respect to the use of any information or methods disclosed in this report. This 

Deliverable was prepared using the degree of skill and care ordinarily exercised by 

engineers practicing under similar circumstances. Client acknowledges (1) S&L 

prepared this Deliverable subject to the particular scope limitations, budgetary and time 

constraints, and business objectives of the Client; (2) information and data provided by 

others including Client may not have been independently verified by S&L; and (3) the 

information and data contained in- this Deliverable are time sensitive and changes in the 

data, applicable codes, standards, and acceptable engineering practices may invalidate 

the findings of this Deliverable. Any use or reliance upon this Deliverable by third 

parties shall be at their sole risk. 



Duke Energy 
Woodsdale Station 

Exhibit 5 
Page 3of106 

Fuel Oil Installation Project 
Preliminary Engineering Report 

Sargcnc& LuJ>dV••• 

Project No.: 13371-035 
S&L Report No. SL-013850 
Rev. I 

DUKE ENERGY 

WOODSDALE STATION 

PRELIMINARY ENGINEERING REPORT 

FUEL OIL INSTALLATION PROJECT 

ISSUE SUMMARY, APPROVAL AND CERTIFICATION PAGE 

This is to confinn that this Summary Report has been prepared, reviewed and approved in accordance 
with Sargent & Lundy's Standard Operating Procedure SOP-0405, which is based on ANSl/ISO/ASQC 
Q900] Quality Management Systems. 

Issue 
Purnose 

For Pennit 
Application 

Issue 
Date 

04/28/17 

Prepared by: Reviewed by: Approved by: 

Michael Michael 
Aument 

I certify that this Summary Report was prepared by me or under my supervision and that I am a registered 
professional engineer under the laws of the State of Kentucky. 

Certified 
By: 

Seal: ,,,, .. ,,,,,, 
,,, oF KE1y ,,, 
,,~~ ...... .. .,..,_, 
' h.'" •. v", .. l._T,• ', \...L_-=-.. ,. • • ·r. , 

:: ~":MICHAEL c-. . ..c. ': 
-· . . * : ; AUMENT : = 
~; \ 32369 ..= 1t.E 
-=;.o..(', ··.<ic,,.Ns«,Q.·:#!:-
,,~~ •.•. ~ ...... <§, .... 

,,,,S,10NAL ~t''' 
'''""'' 

Date: _0 __ ~_2<6~/ f 7_ 

ii i 



TABLE OF CONTENTS 

Exhibit 5 
Page 4of106 

LEGAL NOTICE ......................................................... .... ............................ ii 
ISSUE SUMMARYPAGE ........................................................................... .iii 
TABLE OF CONTENTS .......................................................... ... ................. .iv 

101. INTRODUCTION & PROJECT BASIS ....................................................................................... I 

102. TECHNOLOGY SELECTION ..................................................................................................... 2 

103. PROJECT SCOPE & DESIGN INFORMATION ........................................................................ 3 

104. FUEL OIL OPERATION PLAN ................................................................................................... 8 

105. CONTRACTING APPROACH .................................................................................................. IO 

106. SCHEDULE ................................................................................................................................ I2 

107. COST ESTIMATE ...................................................................................................................... I3 

List of Tables 

Table I: Project Division of Responsibility Matrix ................................................................ I I 

Table 2: Fuel Oil System Installation Key Milestone Dates ....................................................... I2 

Appendices 

Appendix A General Arrangement Drawings 

Appendix B Piping and Instrumentation Diagrams 

Appendix C Electrical Load List 

Appendix D Single Line Diagram Sketch 

Appendix E Demolition Drawings 

Appendix F Project Schedule 

Appendix G General Electric System Drawings 



101. INTRODUCTION & PROJECT BASIS 

101.l Project Basis 
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Duke Energy's Woodsdale Station is a six (6) unit simple cycle combustion turbine station. 

ABB is the original turbine manufacturer, which has since been purchased by General Electric 

(GE). The six (6) units are GTl lN turbines configured identically. Natural gas is the primary 

operating fuel. Historically propane was used as a secondary fuel but is no longer obtainable 

for back-up fuel operation due to closure of the supply caverns. Woodsdale Station sells the 

power it generates into the PJM Interconnection. Starting in June 2019, Woodsdale Station 

will be subject to Capacity Performance (CP) penalties from the PJM Interconnection for 

being unable to operate when requested. There is potential for natural gas to be unavailable, 

historically during extreme cold temperatures, for power generation when Woodsdale is called 

upon to operate. Duke Energy is pursing decommissioning and demolition of the existing 

propane fuel system and the addition of No. 2 fuel oil firing capability to all six (6) units at 

Woodsdale Station as a secondary fuel. The new fuel oil system will include on-site fuel oil 

unloading and storage. 

101.2 Project Background 

Duke Energy (DE) retained Sargent & Lundy (S&L) to develop the preliminary engineering 

report, develop technical equipment and procurement specifications, and design the balance­

of-plant (BOP) upgrades, as part of Duke Energy's project to add No. 2 fuel oil as a back-up 

fuel at Woodsdale Station. General Electric (GE) shall design and furnish the conversion 

equipment required at the turbine combustion chambers, fuel oil collectors, fuel oil processing 

and forwarding block, and nozzle air cooler. Sargent & Lundy shall design and support 

procurement of the fuel oil storage system, unloading system, low pressure fuel oil forwarding 

system, fire protection/detection system upgrades, storm water, potable water and instrument 

air system upgrades. 

101.3 Preliminary Engineering Report 

The preliminary engineering report includes the design basis and scope for the new fuel oil 

system equipment and facilities based on preliminary evaluations. The scope for these 

facilities was based on the follow items: 

• Design basis 



• General arrangements 

• New foundations and structures 

• Site improvements 

• Mechanical interconnects and systems 

• Power supply and electrical systems 

• Control system integration 

The preliminary engineering report also includes the following project controls basis: 

• Contracting approach 

• Engineering and construction schedule 

• Capital Cost Estimate 

101.4 Objectives 
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The Preliminary Engineering Report objective is to define the design scopes of major project 

components and provide adequate information to support the following activities: 

• Establish design basis for major equipment and technology to be used 

• Establish design configurations 

• Develop a preferred contracting approach 

• Prepare project schedule 

• Prepare project cost estimate 

102. TECHNOLOGY SELECTION 

ASEA Brown Boveri (ABB), acquired by General Electric - Alstom (GE), is the original 

equipment manufacturer (OEM) of the six (6) combustion turbines at Woodsdale station. GE 

was selected to provide the necessary equipment and modifications to ensure proper operation 

of the units on fuel oil. GE has experience installing the required equipment and modifications 

for fuel oil operation on the GTl 1 N model turbines at other locations during initial plant 

design and installation. 



103. PROJECT SCOPE & DESIGN INFORMATION 

103.1 Scope 
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The fuel oil system installation project scope includes the equipment, buildings, and 

demolition defined in this report. A complete fuel oil unloading, storage, forwarding, and 

injection system shall be provided and incorporated into the existing Woodsdale Station 

electrical and control system. Additions and modifications of the existing plant fire protection, 

instrument air, site drainage, potable water, and propane fuel systems are included in order to 

complete the fuel oil and ancillary system installation scope. 

103.2 System Description 

The fuel oil system includes a complete unloading and storage system. There will be four truck 

unloading stations, each able to operate simultaneously and independently. The unloading 

trains are each capable of unloading into either of two (2) storage tanks. The unloading system 

will be configured to allow transfer of fuel oil from one tank to the other. Each unloading 

station train also will have filtration, an air eliminator, and metering station. Two floating roof 

storage tanks, each with approximately 2 million gallons of storage, are sized to provide 72 

hours of full load operation for all six (6) units. A low pressure forwarding system, utilizing 

2x I 00% centrifugal pumps with a recirculation loop, supply fuel oil to each unit. The low 

pressure fuel oil routes through unitized preheaters and into the GE supplied fuel oil block. 

The GE fuel oil block includes 2xl00% high pressure forwarding pumps, which supply fuel 

oil to each turbine's combustor. Fuel flow to the unit is controlled via a servo-motor valve, 

with excess oil recirculated to the fuel oil block and storage tanks. An oil collection tank shall 

be installed below the combustion turbine to collect unburnt fuel and return it to a leakage tank 

provided on the fuel oil block. The complete fuel oil system will include electric motor 

operated valves and instrumentation required to adequately operate the system utilizing the 

existing Woodsdale Station Distributed Control System (DCS.) 

103.3 Siting & Arrangement 

The new fuel oil storage tanks, unloading system, and low pressure forwarding system shall be 

located in the southeast comer of the Woodsdale site. This area was designated for fuel oil 

system equipment when the plant was initially designed, but the only items installed for the 

system were buried fuel oil and fire protection piping and an electrical ductbank. A preheater 
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and fuel oil block are provided for each unit and shall be located inside the existing propane 

boiler buildings, which will be renamed as the 'HP fuel forwarding buildings'. All existing 

propane fuel equipment within these building shall be removed. The combustion turbine 

combustor and turbine modifications and the fuel collector tank shall be located within the 

existing combustion turbine building. Refer to Appendix A for the site arrangement drawings. 

103.4 Site Improvements 

The fuel oil tanks will be located in a lined containment with an earthen berm. Site access 

roads will be added around the containment for the fuel oil truck traffic. The existing site 

access road will be widened and an unloading containment system added at the fuel oil truck 

unloading area. Drainage from the fuel oil containment shall be routed through a new oil-water 

separator and tie into the existing station storm drainage system. The fuel oil unloading area 

containment shall be routed to a single sump which shall be drained on an as needed basis by 

an outside source. 

A new fuel oil mechanical and electrical equipment building will be added outside of the 

storage tank containment. This building will house the low pressure fuel oil forwarding 

pumps, storage tank and forwarding pump foam fire suppression systems, fuel unloading 

system workstation, and electrical equipment. A safety eyewash shall be provided outdoors 

near the fuel oil unloading area. 

The fire protection system shall be expanded to provide additional hydrants at the fuel oil 

storage and unloading area. New foam suppression systems shall be provided at the fuel oil 

storage tanks, fuel oil low pressure forwarding pumps, and the high pressure fuel oil blocks 

located in the repurposed propane boiler buildings. 

103.5 Foundations and Structures 

Foundation design will be based on the site geotechnical report prepared by Westinghouse 

Environmental Services dated May 16, 1989 and supplemental testing to be performed by a 

geotechnical firm retained by Duke Energy. Based upon the available geotechnical 

information, shallow mat and spread foundations are anticipated for all structures. 
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Foundations will be supplied for the two (2) fuel oil storage tanks, fuel oil mechanical & 

electrical equipment building, truck unloading containment, and fuel oil unloading skid. New 

structures include the field fabricated, floating-roof fuel oil storage tanks and the fuel oil 

mechanical & electrical equipment building, which will be pre-engineered. The existing 

propane boiler buildings and foundations will be reutilized to locate the preheaters, fuel oil 

blocks, and motor control centers. 

All fuel oil piping shall be routed above ground or in grating topped, precast concrete trenches. 

Piping at the truck unloading area and the low pressure forwarding system shall be installed in 

trenches. 

103.6 Mechanical Interconnects and Systems 

The fuel oil system piping is shown on the piping & instrumentation diagrams (P&IDs) 

included in Appendix B. The scope of the new piping includes truck unloading piping from 

the truck connections to the storage tanks, forwarding piping from the fuel oil tanks through a 

recirculation loop with branches to each unit's fuel oil block, and supply piping from the fuel 

oil block to the combustor, and fuel oil return and drainage piping from the combustor and 

combustion turbine back to the fuel oil block. Additionally, the buried fire mains shall be 

expanded to cover the fuel oil storage tank and unloading area, supply to the storage tank foam 

suppression system, and individual connections to each unit's foam suppression system at the 

fuel oil blocks. The potable water system shall be expanded from the existing storage 

warehouse to the eyewash at the fuel oil unloading area Instrument air shall also be supplied 

from the propane boiler building to the fuel oil blocks for purge and cooling at shutdown. 

103.7 Power Supply and Electrical Systems 

The common fuel unloading equipment will be fed from new redundant 480 volt motor control 

centers located in the fuel oil mechanical & electrical equipment building. The motor control 

centers will be fed from new 480 volt switchgear or from existing 480 volt Switchgear C and 

D located in the turbine building. The motor control centers will feed the fuel oil unloading 

loads and electrical loads such as heat tracing, cathodic protection, lighting, building HV AC, 

eyewash station, and new Distributed Controls System 1/0 drops and workstation. 
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Two 480 volt switchgear will feed each unit's HP fuel oil forwarding loads in a new building 

(PDC or similar) located by one of the valve house buildings, to feed the new unit fuel oil 

loads. Heat tracing will be fed from heat trace panels located in the turbine building. One new 

480 volt switchgear bus will feed the loads for Units 1, 3 and 5, and a second 480 volt 

switchgear bus will feed the loads for Units 2, 4 and 6, to be consistent with how the existing 

black start equipment is fed. The new 480 volt switchgear buses will be fed from existing 4160 

volt switchgear 14 and 15 stepped down through new 4160-480/277 volt transformers, and the 

new 480 volt switchgear buses will be connected though a tie breaker sized to handle the 

coincidental load of both buses. 

480 volt Switchgear D will also feed a new 100 horsepower compressor, to replace the 

existing 60 horsepower compressor, if analysis indicates a new air compressor is required. 

Preliminary loading of the existing and new equipment is (kVA is coincidental (running) and 

not connected): 

Elect Equip Load Change AddedkVA Deleted kVA NetkVA 

Present Load = 2058 kVA 2058 

480V Buses 
Propane Unit Loads 316 1742 

CandD 
Removed 

Fuel Oil Unloading Added 416 2158 

& Compressor Change 

New480V Fuel Oil Unit Loads Added 3,008 

Switchgear 

Propane Common Loads 316 Existing load 

Removed - 316 
4160V 

New 480V Switchgear 3,008 Existing load 
Buses 14 & 
15 

+ 2,692 

Buses C & D Net Change 100 Existing load 

+ 2,792 

103.8 Control System Integration 

The fuel oil mechanical & electrical equipment building will have an Emerson Ovation 

Distributed Control System work station and 1/0 drop and controller, to enable unloading 

operations to occur at the unloading area. The work station and operator will be provided with 

a large window overlooking the unloading area, so that the operator can observe the unloading 

operations. 
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The 1/0 for each unit's fuel oil equipment in the HP fuel oil forwarding buildings and new 

Fuel Oil Electrical Building will be hard-wired to the AA Module's Distributed Controls 

System (DCS) 1/0 cabinets and the Valve Houses' DCS 1/0 cabinets, respectively, using spare 

1/0 cards and I or new cards (if sufficient spare 1/0 is not available). 

Fuel oil flow meter and pressure signals will be wired into the AA Module's Distributed 

Controls System 1/0 cabinets. 

103.9 Propane System Demolition 

103.10 

The existing propane system includes an unloading and storage system common to all six (6) 

units. Each unit has a propane boiler, vaporizer, and superheater which would supply propane 

vapor to the turbine combustor. The Todhunter propane caverns that were used for propane 

storage and supply to Woodsdale station were closed due to leakage. The caverns are not 

anticipated to be capable successful repair and testing for future propane storage. Therefore the 

propane system at Woodsdale Station is predicted to not be required for future use. The 

existing on-site storage systems consists of six ( 6) approximately 100,000 gallons fuel storage 

tanks, with a truck unloading station, metering/conditioning station from the Todhunter 

caverns, and forwarding system. This common equipment shall be removed as a part of the 

fuel oil system installation. Except for the tanks and associated piping, underground propane 

piping shall be purged, filled with an inert media, and capped, not removed. At each unit the 

propane boiler and all associated piping and appurtenances shall be removed. Each unit's 

propane system shall be demolished, including the propane boiler, vaporizer, and superheater, 

along with their associate piping and appurtenances. Refer to Appendix E for drawings 

showing the propane system demolition scope. 

Environmental & Permitting 

Fuel oil combustion is currently reflected in the station Title V permit, as was the case with all 

prior construction/operating related permits (PTl/PTO/Title V) which were issued since the 

facility was commissioned in the early 1990s. Given the existing station permits reflect the 

unit's ability to com bust fuel oil and based on review of applicable regulations and initial 

discussions with Ohio EPA representatives, installation of fuel oil combustion hardware on the 
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units will not trigger the need for any new construction related permits. Rather the installation 

and operation of fuel oil related combustion hardware will be incorporated into the existing 

station permit via a Title V permit modification. Existing mass (tpy)/concentration (ppmdv) 

based permit limitations and emission controls (water injection) are anticipated to remain 

intact with a NOx limit of 65 ppm. 

The project will also require installation of two (2) bulk oil storage tanks at the facility, which 

will require submittal of a permit-to-install (PTI) application and will also be incorporated into 

the station Title V permit as part of the permit modification described above. No specific 

emission limitations are anticipated in relation to installation/operation of the tanks. Emission 

controls associated with the tanks will need to meet Best Available Technology (BAT) which 

will be comprised of submerged fill and a sealed floating roof. 

104. FUEL OIL OPERATION PLAN 

104.1 Fuel Oil Delivery 

Fuel oil will be delivered to Woodsdale station via Duke Energy's regional alliance partner, 

Hightower Petroleum Company (3577 Commerce Dr., Middletown, OH 45005) which is 

located approximately I I miles from Woodsdale Station. Hightower Petroleum also supplies 

Duke Energy's East Bend station with fuel oil. East Bend is a 648 MW base load coal unit 

which utilizes fuel oil for startup purposes. 

104.2 Start-up and Testing 

An estimated two (2) million gallons of fuel oil will be needed for startup, commissioning, and 

stack testing for all 6 units. The 2 million gallon estimate is based on data supplied by GE­

Alstom for similar fuel oil conversions performed on similar GT I IN units. The estimated cost 

for the initial 2,000,000 gallons of fuel oil at $I. 7 5 per gallon for 20 I 8 delivery is $3 .5 

million. This cost estimate is based on predicted fuel costs from the Duke Energy fuels 

department. 
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Periodic fuel oil operation will be incorporated in the Woodsdale Station operations plan for 

all six (6) units to ensure the fuel oil delivery and combustion system functions properly. 

There will be testing, approximately once per month, to be performed while the units are 

running on natural gas under a normal dispatch opportunity, if possible. The units would be 

transferred from natural gas to fuel oil for a limited amount of time and then transferred back 

to natural gas. There will also be a regular test that will start up and shut down all six ( 6) units 

operating only with fuel oil to ensure the system operates properly if natural gas was not 

available at the station due to constraints on the natural gas supply. The quarterly test will 

replace the typical monthly test. Black start operation testing will also typically be conducted 

using fuel oil. Only two (2) units per year will undergo black start testing. Additionally, there 

will be fuel oil system testing when weather indicates that a Capacity Performance (CP) 

penalty period may be imminent. Since CP periods can happen at any time with little or no 

warning, the fuel oil system will be exercised and tested ahead of predicted CP events. The CP 

periods are typically driven by extreme cold temperatures. On average there are 4 - 5 yearly 

opportunities for CP periods. The CP testing procedures would mirror the monthly testing 

procedure. Relative Accuracy Test Audit (RA TA) will also be performed every 5 years. The 

RAT A is a 24 hour test that will be conducted at various unit loads. 

The following is the expected annual testing and annual fuel oil consumption. 

• Monthly/Quarterly testing - 1 hour of operation of fuel oil at full load for 6 units -
600,000 gallons/year 

• Capacity Performance Testing (5 times per year)- 1 hour of operation at full load for all 
6 units - 250,000 gallons/year 

• Black start testing (once per year)- 1 hour of operation at minimum load for 2 units-
6,000 gallons/year 

• RAT A testing - 12 hours at full load (average) for all 6 units - 600,000 every 6 years, 
120,000 gallons/year. 

The estimated total yearly average of fuel oil usage is approximately 976,000 gallons/year. 

Biocides and/or other additives such as anti-coagulators and smoke inhibitors will not be 

needed since more than half the capacity of a single storage tank will be used each year for 

testing purposes. Therefore, the full capacity of the fuel oil system will be turned over 
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approximately every four years. The average useful life of oil storage is estimated to be five to 

seven years. 

105. CONTRACTING APPROACH 

The fuel oil system installation project is based on a multiple contract approach. There are 

three major contracting categories; equipment supply, furnish and build contracts and general 

construction contracts. This section provides the anticipated division of responsibility between 

the contractors, engineer, and Duke Energy. Multiple independent contractors are anticipated 

to be used throughout the project. There will be at least three equipment supply contracts: 

combustion turbine conversion equipment (by GE), fuel oil unloading & forwarding 

equipment, and the Motor Control Centers (MCC). If new equipment is required for the 

Distributed Control System (DCS), Emerson will be provided with input I output and graphic 

requirements, to be engineered and furnished by Emerson under their existing contract with 

Duke Energy. The fuel oil storage tanks shall be a furnish & build contract. Finally, a single 

General Work Contractor (GWC) shall be responsible for receiving, storage, and installing the 

equipment as well as installation of the complete fuel oil system. The general work contractor 

shall be responsible for the appropriate sub-contractors, as needed, to complete the fuel oil 

system installation. For example, a fire protection sub-contractor shall be retained by the 

GWC. 
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12. 
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17. 

18. 

Table 1 - Project Division of Responsibility Matrix 

Engineer and 
Material and/or 

ITEM Design 
Equipment 

Supply 

Combustion Turbine & Fuel Oil Nozzle GE GE 
Modifications 

Fuel Oil Block GE GE 

Fuel Oil Preheater FOEQPT FOEQPT 

Fuel Oil Low Pressure Forwarding Pump FOEQPT FOEQPT 

Fuel Oil Unloading Skid FOEQPT FOEQPT 

Fuel Oil Tank Containment and Foundation S&L GWC 

Fuel Oil Storage Tanks TANK TANK 

Site Road Additions/Modifications S&L GWC 

Interconnecting Piping S&L GWC 

MCCs & Electrical Equipment MCC MCC 

Distributed Control System S&L/DCS DCS 

Electrical/Control Wiring GWC GWC 

Fire Protection System S&L/GWC GWC 

Propane System Demolition GWC GWC 

Fuel Oil Mech & Elec Building S&LORBLDG BLDGORGWC 

Cathodic Protection GWC GWC 

Heat Trace (Freeze Protection) S&L/GWC GWC 
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Erect 
and/or 
Install 

GE 

GWC 

GWC 

GWC 

GWC 

GWC 

TANK 

GWC 

GWC 

GWC 

GWC 

GWC 

GWC 

GWC 

GWC 

GWC 

GWC 

Arc Flash Labeling OWNER OWNER OWNER 

Key to Abbreviations Used in DOR 

Duke Energy OWNER 

Sargent & Lundy S&L 

General Electric GE 

General Work Contractor GWC 

Tank Supplier TANK 

Distributed Control System ocs 
Motor Control Centers MCC 

Fuel Oil Forwarding'Unloading Equipment FOEQPT 

Pre-Engineered Building BLDG 
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The current project schedule is based on a full notice to proceed on equipment procurement for the 

Woodsdale Station fuel oil system installation project by November 15, 2017 and the system in service 

for all six (6) units April 2019. Table 2 includes key project milestone dates form the project schedule 

included in Appendix F. 

T bl 2 F I O"I S t In t II ti Ki Mil t D t a e - ue I iys em s a a on ey es one a es 
Milestone Date 

Engineering & Permitting Complete for CPCN Filing 4/27/2017 

CPCN Petition Filing 5/05/2017 

Obtain Title V Air Permit 07/15/2017 

Obtain Storage Tank Construction Permit 11/15/2017 

Anticipated CPCN Aooroval 12/01/2017 

Purchase Long Lead Materials & Equipment 12/15/2017 

Start of Construction 2/15/2018 

Engineering & Desim Complete 4/1/2018 
Unit 1 & 2 Outage1 

11/2018 
Unit 3 & 4 Outage 03/2019 
Unit 5 & 6 Outage 04/2019 

Unit 1-6 Construction Complete 4/15/2019 

Unit 1-6 In-Service 4/30/2019 .. 
Note 1: Umt 1 & 2 outage schedule 1s a targeted date to fac1htate cold weather system 
testing and tuning. Durations for achieving this date are based on material, equipment, 
and labor contract durations that have yet to be awarded and the anticipated CPCN 
approval date and will be revisited after CPCN approval. 

The project schedule is dependent on project approvals, in particular the Certificate of Public 

Convenience and Necessity (CPCN) permit and environmental permit approvals. Equipment procurement 

and construction cannot begin until these permit approvals are received. 

The schedule is based on the long procurement duration for the fuel oil blocks from GE and the 

procurement and installation of the field fabricated tanks. Vendor submittals are required from each 

equipment supplier in order to coordinate the design of the infrastructure and tie-ins, including 

foundation, piping, wiring, and control system design. The schedule has included sufficient time for the 

Engineer to perform the detailed design and obtain competitive, lump sum bids for the civil, mechanical, 

and electrical construction by the general work contractor. 
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An initial capital cost estimate has been prepared for the proposed scope of work on the Woodsdale 

Station fuel oil system installation project. Based on the level of project design, the estimate is 

categorized as Class 3 per AACE standard. 

107.1 Estimate Basis and Assumptions 

Key points of the estimate basis and notable assumptions are provided below. 

• Major equipment vendor pricing was obtained for the following items: 

o GE's conversion of the combustion turbines to dual fuel 

o Floating Roof Fuel Oil Storage Tanks 

• Equipment and commodity take-off quantities were used to develop the estimate based on 

recent pricing from similar projects. 

• The contracting strategy is multiple lump sum as detailed in section 104. 

• Labor wages were based on labor available near Cincinnati, OH with a SxlO work 

schedule. 

• 2016 costs are used with escalation on material and equipment. 

• The following costs are not included: 

o Taxes 

o Permitting 

107.2 Estimate Summru:y 

The following scope of work is included in the cost estimate. 

• Existing propane system retirement and demolition 

• Civil work, including fuel oil storage tank and truck unloading containments 

• Building and tank foundations 

• Electrical and mechanical equipment building 

• Fuel oil and unloading equipment 

• Fuel oil system piping, valves, supports, etc. 

• Electrical equipment 

• Cable, raceway, and grounding 

• Cathodic Protection 

• Heat Tracing 
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• Expansion of balance of plant systems; including fire protection, instrument air, and 

potable water 

• Control system updates 

• Installation, engineering, and Duke Energy support labor 

• Construction equipment costs 

• Labor and construction indirect costs 

• Overhead costs 

• Accumulated Funds Used During Construction (AFUDC) costs are included. 

• Fuel oil cost for start-up testing, tuning, and Relative Accuracy Test Audit (RAT A) 

testing are included. 

107.3 Contingency 

The project estimate includes three different rates of contingency. The fuel oil tank costs have a 5% 

contingency included in the estimate. This contingency value was chosen based on obtaining vendor 

estimates on a well-defined scope of supply. The GE conversion scope of supply has a 15% contingency 

included in the estimate. This contingency value was chosen based on obtaining vendor estimates on a 

scope of supply that is not finalized. The remaining costs in the project include a 20% contingency. This 

value accounts for pricing and quantity variation in the specific scope included in the estimate. The 

contingency is not intended to cover additional scope that was not included in the estimate. 
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Load Uat 

,-RO• IEQ T 

ea~PNO EQUIP DEICRIPTION (SOURCE) EQUIP NO 

IAPXIJ 
-XXJ 480V FUEL OIL UNLOADING MCC A 

XXJ 4tJtN FUEL OIL UNLOAOtNO MCC A 
XXJ Uii.L OIL UNLOAOING MCC A 

FUEL OIL UNLOAOIHG MCC A 

"""" iamrv FUEL OIL UNLOAOCHO MCC A 
lOU FUEL OIL UHLOADING MCC A 

-~ 480V FUEL Ott. UNLOADING MCC A 
lOU 480\I FUEL Ott. UHlOADINO MCC A 
lOU 4ltN FLR:.1. OIL UNLOADING MCC A 
XXJ 48DV FUEL Oil UNLOADING MCC A 
XXJ 480\f FUEL OIL UNLOADING MCC A 
XXJ '80V FUEL Oil UNLOADING UCC A 
XXJ 4IOV FUEL Oil UNLOADING MCC A 
XXJ 4ICN FUEL OIL UNLOADING MCC A 
XXJ 4IOV FUEL OIL UNLOADING MCC A 
XXJ 480V FUEL on. UNLOAOfN.G MCC A 
lOU 4IOV FUEL OIL UNL G MCCA 
XXJ .._,.,. FUEL OIL UNL GMCCA 
JOU 4«N FUEL OIL UNLOADING MCC A 
XXJ 4«N FUEL OIL UNLOADtNG MCC A 
XXJ 4ICN FUEL OIL UNLOADING MCC A 
XXJ 4IOV FUEL OIL UNLOADING MCC A 
XXJ - FUEL OIL UNLOADING MCC A 
XXJ FUEL Oil UNLOADING MCi:; A 
XXJ FUEL OIL UNLOADING MCC A 
XXJ IWalV FUEL OIL UNLOADING MCC A 

-lOU ..,_, FUEL OIL UH LOADING MCC A 
XXJ UEL OIL UNLOADING MCC A 

-XXJ ,.,._ FUEL Oil UNLOADING MCC A 

DUKE ENERGY WDODSDALE FUEL OIL PROJECT 13371-031 
PRELIMINARY FUEL OIL UNLOADING STATION LOADS 

. ffU!LotL I 

EQUIP 018CRIPTION (LOAD) COM PT STARTER BKA 
He .. ht 

v run on. UNLOADING MCC A IH AT 24 
4m-ZllY/1 '2/N TRANSF PUMP HOUSE 7DAT • DllT FUEL LP FUEL Fv.c PUMP 1 FVNR3 ,. 
FUEL OIL TANK. 1 DISC Gt:MOV FVR1 ,. 

HP 

II .. 
1 

FUEL OIL AECIACULA ION ~y MOV FVR1 ,. 010 
FUEL OIL UHLOADING PUMP 3 FVNR2 12 20 
FUEL OIL UHlOADlHG PUMP 4 FVllR 2 12 20 
FUEL Ott. UNt.OADtNGAREAHEATTRACE TRANBF NORM.Al FEED t2SAT • 
OILY ~'rER SEPARATOR CONTROL PANEL 20AT • 2.2 
PUMP HOUSE UNIT HEA 1 ~K 1 15A • 
PUMP HOUSE UNIT HEATER "J tlAT • 
PUMP HOUSE UNIT HEATER 3 15AT • 
PUMP HOUSE VENT FAN 1 ,SAT • ..• 
DCI UPS CABINET 1 NORMAL FEED USAT • 
FUEL OIL UNLOADING AREA 'M:LOtNG RECEPTACLE 11 IOAT • 
EYEWUH STATION 40AT • ..... FVllR 1 12 
SPAI« FVllR 1 12 
IPARE FVllR 3 12 
SPARE FVllA 2 12 
IPA/IE FVR1 ,. 
&PARE _,AT • ,_ ... 70AT • ..... 30AT • 

20AT • 
20AT • 

&PARE 15AT • 4«N aua vot. TMETER 10130 (OR EQUAL) 12 
MCC 480-20llt 2tN 45 KVA TRANSFORMER 70AT .. 
MCC 490-2Dl/120V 42 CIRCUIT PANELBOARD 175 AT .. 

·····~·· KVA/ 
VOLTI -27J 

45 480 ... ... ... ... ... ,. ... ... 
1.0 ... 
1.• ... 
1.0 ... ... 
10 ... .. ... 
25 ... 

.. ... ... 
I.I VERTICAL IECTIONI 

PAGE 1 OF 19 

COl~I 

IPH AMPI 
LOAD .... _ ... 

3 .. 0.1 
3 II 0.15 
3 1 0 
3 0 0 
3 24 0 
3 24 0 
3 to o.a 
3 3 1 
3 • 0.1 
3 • 0.1 
3 • o.a 
• 2 0.15 
3 12 0.50 

• .. 0 
3 30 0.25 
3 

• 
3 
3 

• • 
3 
3 
3 
3 

• 
3 .. 0.8 
3 

kVA 

111 
2T 
41 
0 
0 
0 
0 
31 
1 

• • • , 
• 
0 

• 

2T 

AMPI 

204 
32 
!12 
0 
0 
0 
0 .. 
2 
1 
1 
1 
2 
10 
0 

• 

32 

E1klbtt 5 
Pate J9 af 106 

Rellfll/on a 



Load Uat 

Qui 

EQUIP NO EQUIP OEICA&PTION (IOURCE, ea~PNO 

llA• J 
~J ~FUEL OIL UNlOADING MCC I 
AFCTJ 41/lN FUEL OIL UNLOADING MCC B 

J 480V FUEL OIL UNLOADING MCC 8 

- VJ 480V FUEL OIL UNLOADING MCC I 
••VJ 48DV FUEL OIL UNLOADING MCC B 

~- J 4IOV FUEL OIL UNLOADING MCC 8 - J 410V FUEL OIL UNLOADING MCC B 
J 41CN' FUEL OIL UNLOADING MCC I 
J FUEL OIL UNLOAOCNO UCC 8 

'YYJ 410V FUEL Ott. UNLOAOCNG MCC I 
~J 41DV FUEL OIL UNLOADING MCC I 

J llN FUEL on. UNLOADINO MCC a 
J 410Y FUEL OIL UNLOADING MCC 8 

~J 4IOV FUEL OIL UNLOADING MCC 8 
J 410V FUEL OIL UNLOADING MCC I 
J 4ICJV FUEL OIL UNLOADING MCC 8 

~J 4l!JIN FUEL OIL UNLOADING MCC I 
~J 410V FUEL OIL UNLOADING MCC !I 
VYJ 4IOY FUEL OIL UNLOADING UCC !I 
~J ...v FUEL OIL UNLOAOlNG UCC I 
,. J 4IOV FUEL OU. UNLOAOlNO UCC B 
VYJ I/IN FUEL on. UNLOAOtNO UCC !I 
VYJ 41/N FUEL OIL UNLOADING MCC I 
VYJ 41/lN FUEL OIL UNLOADING MCC !I 
YYJ ...,., FUEL OIL UNLOADING MCC 8 
YYJ 41/lN FUEL OIL UNLOADING MCC II 
YYJ lllN l"UEL OIL UNLOADING MCC A 

)A YYJ ....v FUEL OIL UNLOADING MCC 8 
YYJ 4ICN' FUEL OIL UNLOADING MCC !I 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371~31 
PRELIMINARY FUEL OIL UNLOADING STATION LOADS 

0 1:Qut 

EQUIP DEICAl'TION (LOAD! COM PT ITARTl!R ••• " ..... 
Ul!L OIL UNLOADING U aoA .. 

tlQ.2Dl"ff1 '1IN TRAHSF PUMP HOUSE 70AT 8 
DIST FUEL LP FUEL PM> PUMP 2 flTANDBY) FVNA3 ,. 
FUEL Oil TANK 1 DISCHARGE MOV FVA1 18 
FUEL Oil UNLOADING PUMP 3 FVNR2 12 
FUEL Oil UNLOADING PUMP 4 FVNR2 12 
FUEL Oil UNLOADING AREA HEAT TRACE TRANSF ALTERNATE FEED t25AT 8 
480-20IYl120V FUEL Oil UNLOADING AREA LIGHTING TRANSFORMER OOAT • 
PUMP HOUGE UNIT HEATER 4 15AT 8 
PUMP HOUSE UNIT HEATER l!I 19AT • 
PUMP HOUSE UNfT HEATER I 15AT 8 
PUMP HOUSE VENT FAN 2 15AT 8 
DCI UPI CAEMNET 1 ALTERNATE FEED 15AT 8 
FUEL OIL UNLOADING AREA \\ELDING RECEPTACLE 12 IOAT • 

HP .. 
50 
t 

20 
20 

1.5 

ROLLING STEEL DOOR 15AT • 075 
SPARE FVNA1 12 
SPARE FVNAt 12 
SPARE FVNR> 12 
SPARE FVNA2 12 
IPAAE FVA 1 11 
SPARE FVA1 11 
SPARE mAT 8 
SPAA!! 70AT 8 
IPAA!! 30AT 8 
SPARE 20AT 8 
SPARE 20AT 8 
SPARE 15AT 8 

US VOL MUER 1Q130 (OR EQUAL) .. 
MCC "80-206'1 'ZfN 45 KVA TRANSFORMER 70AT .. 
MCC 4I0-20ll1 'lfll/ 42 CIRCUIT PAHELBOARO 17& AT .. 

KVAI 
VOLTI -111 

45 ... ... ... ... ... 
75 ... 
30 ... 
78 ... 
75 ... 
75 ... .., 
10 ... .. ... ... 

., ... ... 
I.I VfRTICAL 8£CTIOHI 

PAGE 20F 19 

IPH AMPI 
LOAD 

FACTl'lfl ... 
• .. 08 

• 81 0.85 

• 1 0 

• •• 0 

• •• 0 

• IO 05 

• .. 0.8 

• • 0.8 

• • .. 
• • o.a 

• • 0 

• .. O.IO 

• .. 0 
3 1 o.:zo 

• • • • • • • 
3 

• • • 
3 

3 .. 0.8 
3 0 o.s 

llVA 

'" 7' 

•• 
0 
0 
0 .. 
11 
8 
8 
8 
0 
8 
0 

02 

7' 
0 

-
AMPI ... 

ZI 
52 
0 
0 
0 
45 
ZI 
7 
7 
7 
0 
10 
0 

02 

.. 
0 

l':lhlbh ~ 
Paae 4D ofJD6 
Rmaiono 



Load U1t 

EQUIP NO EQUP OllCAIPTION (IOURCE) 

~ '9tlt/8U8 IU8 E 

_,.,, --PROPANE l 1uti1AOE MCC Pe-£ 
~,,..,, 480Y PROPANE STORAGE MCC Ps-E 
DAP14J 48DV PROPANE ITORAGE MCC Ps-E 

14.1 41DV PROPANE STORAGE MCC Ps-E 
14.I 4flN PROPANE STORAGE MCC Ps-E 
14.1 4SN PROPANE STORAGE MCC PH 
14.1 4SN PROPANE STORAGE MCC PH ,.,, '1llN PROPANE 8TOAAGE MCC PH 
14.I 4'lN PROPANE ITORAGE MCC Pl-£ ,.,, 4'lN PROPANE STORAGE MCC Pl-£ ,.,, 410V PROPANE STORAGE MCC Pl-£ ,.,, 410V PROPANE STORAGE MCC Pl-E .,, 480V PROPANE STORAGE MCC Pa.£ 

McNT 

!QUIP NO EQUIP DEICRIPTION (IOURCEJ 

.. PD8J 4tJlN SUS IUS F 

~•OJ 41DV PRoPANE STORAGE MCC PB-F ,., 4IOV PROPANE STORAGE MCC PB-f' ,., 490Y PROPANE STORAGE MCC P&-f 
15J 41DV PROPANE STORAGE MCC P8-F ,., 4tJIN PROPANE STORAGE MCC P8-F ,., 4IOY PROPANE STORAGE MCC Pa.F 

~15J 4l(N' PROPANE ITORAOE MCC Ps.F 
15J 410Y PROPANE ITORAGE MCC Pa.f 
15J 4'lN PADPANE STORAGE MCC Pl-f 

-15J 4'lN PROPANE STORAGE MCC Pl-f 
1AP15J 4llN PROPANE STORAGE MCC Pl-F 
-15J 48DV PROPANE STORAGE MCC PB-f 

15J 4ICN' PROPANE STORAGE MCC Pa.F 

PROMcQ NT 

EQUIP NO EQUIP DEICRIPTIOH jlOURCI!) 

_.,, DtlT. PHL. P O.P •ps1 
~·•2J DIST. PNL. P D.P •pat 

-•2J DIST PNL PDP •pa1 
~·•2J DIST PNL. P D.P •ps1 _,,, DIST. PNL P D.P. •ps1 
:liftP42J OIBT PNL. P,D,P. •pat _.,, DIST PNL. P.D.P. -Pit 
~·w DIST PNL P 0 .P •pst 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.035 
EXISTING PROPANE~ LOADS 

TO EQUIPMENT IDllT. PROPANI! ITORAOE ILDO.) 

EQUIP NO EQUIP DHCRIPTION CLOAD) COM PT IT ARTER lkR HP kVA/ 
YOUS 

KW 

410V PROPANI ITORAG! Mee PS.e ... 
llAP14J 

TOTAL LOAD 
1FQX (lul•I 

221 Ill ... 
Rl!TAIN!D LOAD Anl!I fO MODI • .. ... 
RETIRED PROPANE LOA.DI 221 .. ... 

l\lt"'01DJ ODORIZINGJll 2FOl CIA• .. ... 
OPL301PC PROPANE LI 2FMT F\/NR4 75 ... 
OPL301PA PROPANE L 4FAH F\/NR4 75 ... 
CIPL301PE lFIP F\/NR4 75 ... 
OAPl4JT 41/N TRANSFORMER IFAF 40AT 15 ... 

SE'f'\IAGE UFT ITATIOH RESERVE FEED 1FGL 1«1AT .... ... 
CATHOotc PROTECTION RECTIFIER f1 2FAF 15AT 10 ... 
SEYtWJE LIFT ITATION 12 NORMAL FEED 4FQT 100AT .. ... 
BLAHK SPACE FORMERLYPROPUQPUOP1.30tPQ lFAH 
BLANk <SPACEI """ BLANK (SPACE> 2FUX 
SPARE 4FIP F\/NR 4 
SPARE lfQX F\/NR4 

T l•uRA ... M 

l!QUfPNO EQUIP DelCRIPTION CLOADI COM PT IT ARTER ••• HP 
kVA/ 

VOLTI ... 
..uv PROP.ucl!! ITORAGI MCC..., ... 

~ .... TOTAL LOAD 
tFQX ..... , 211 ... ... 

R!TAINED LOAD Anl!R PO MODS • IN ... 
RETIR!D PROPANE LOADI ... II ... 

OAP42J PROPANE STORAGE DIST PNL P O.P "PS1 2FGL t :ZS AT • 51 ... 
aPLlD1PO PROPANE LIQUID PUMP 2FMT F\/NR 4 75 ... 
OPL.301PF PROPANE UQUIO PUMP 3FQX F\/NR 4 75 ... 
OPL.301PB PROPANE LIQUID PUMP 4FAH F\/NR 4 75 ... 

MICR°"""VE SlDO SERVICE IFAF 7DAT .. ... 
BE~ un ITATION NORMAL FEED 1FOL 100AT 31 . ., 
CATHOOtC PROTECTION RECTIFIER 12 2FAF 15AT 10 ... 
6E'ltNJE un ITATIOH 12 AUERVE FEED 4FQT 100AT .. ... 
BLAHK SPACE IFllP 
BLANK SPACE 2FUX 
SPARE lFAH F\/NR4 
SPARE lFIP F\/NR4 
SPARE 4FIP F\/NR4 

•PH 

• • • • • • • • • • • 
3 

• • • • • 
.. H 

• • • • • • • • • • 
3 
3 
3 

• 
3 

• 
3 

TO EQUIPMENT 11!&111f PROPANE IOILER •LUU) ff.AMIPLATE 

EQU•NO EQUIP OUCRIPTION (LOAD) IKANO POU!I RATING HP kVA/ 
YULTI •PH -.. 3 • I -· • 

O\/VDIA DUCT HEATER CNW1A I 3 :IDAT ID ... • 
TRANSFORMER 480-12Dl2mV 15 KVA 2 • 3DAT 15 ... 3 

05H42A UNIT HEATER 3 3 :IDAT 5 ... 3 
<MJISTC CONDENllNQ UNIT • 3 :IDAT • ... • 
oPOCHD HEATER • 3 :IDAT 3 ... 3 
OAP42JT PROPANE PUMP MOTOR HEATER TRAHSF • 3 :IDAT • ... 3 

SPARE 7 3 :IDAT 3 
SPARE • 3 :IDAT 3 
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AMPS 

.,I 
IN .,. 
40 
112 
112 
112 
II 
37 
12 .. 

AMPS 

411 
114 
m .. 
112 
112 
112 .. 
37 
12 .. 

AMPS 

II 
12 

•• • ,, 
• ,, 

LOAD 
•VA AMPS ,..,, .... 
221 m 
fl 17 
Ill Ill 

a.e ZI .. 
0.15 12 71 
0.15 12 71 

0 0 • 
D.15 .. 15 
0.15 2t ., 
0.15 8 10 
015 2t ., 

COi A• 
LOAD 

•VA AMPS ,ACTOR 

IOI . .. ., .. ... ... .. .. 
0.15 12 71 
D.55 12 75 

• 0 0 
D.15 21 .. 
• 0 0 

0.15 8 10 
0 0 0 

COINCIDENTAL 
LOAD 

•VA AMPS ··-- - -015 8 •• 
I 702 • 
1 • • 

015 • • 
1 • • 
1 • 11 

AUUMPTlONI 

40A ME.MER. L 

EsblbH ~ 
P1ce .,. of 106 -0 

• ID'lllBKRMTING 

ASSUMED 2 OF 3 PUMPS ARE ON 
SIMULTANEOUSLY 

15A BREAKER: LOAD• ... IKR RATING 

AllUllPTIONI 

ASSUMED 2 OF 3 PUMPS ARE ON 
SIMULTANEOUSLY 

ASSUMED TO BE RESERVE FEED 
15A BREAKER LOAD• IO'A BM RATING 



Load Ust 

TO 

EQUIP HO EQUP DESCRIPTION (IOURCEJ EQUIP HO 

12.J 4///IN PROPANE BOILER MCC P8-2C 
TRANSFORMER 480-t:zarlOIV 15 KVA 
TRANSFORMER 4IO-t2W20IV 15 KVA 
TRANSFORMER 4IO-t20t209V 11 KVA 
TRANSFORMER 4I0-12W209V 15 twA 
TRANSFORMER 480-120l20IV 15 KVA 
TRANSFORMER GQ.12Ql208V 15 KVA O\l\I018 

TRANSFORMER 4I0-120t'20IV 15 KVA O\l\IOIC 
TRANSFORMER 480-t:zar.zalV UI KVA 
TRANSFORMER 480-120t20IV 111 KVA 
TRAHIFORMER 4IO-t..V 15 KVA D'LtOO 
TRANSFORMER 4IO-t2W'l'OIV 15 KVA 
TRANIFORMER 4IO-t2Cll20IV 15 KVA 
TRANSFORMER 4IO-t2CW20IV 15 KVA 
TRANSFORMER 480-t20t208V 15 KVA 
TRANSFORMER 4I0-12W208V 15 KVA 
TRANSFORMER 4I0-120i2DIV 15 twA 
RANSFOAWER 4I0-120l208V 15 tfNA 
RMSFORUER 4I0-120t208V 18 KVA 

TRANSFORMER 480-120r.DIV 15 KVA 
TRANBFORMER 41D-120t"JDIV 15 KVA 
TRANSFORMER ...,_12DrDN' ,5 KVA 
TRANSFORMER ...,_t2CW20SV 15 KVA 
TRANSFORMER ...,_t20l208V 11 KVA 
TRANSFORMER 4'1C).120l20IV 11 IWA 

llllIU.;. 
1. SHO'Nll ON KEY DlAGRMI E·20&-4 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.035 
EXISTING PROPANE~ LOADS 

EQUrP OE8CRIPTION (LOAOI IKRNO POLU RATING HP KYAI 
VOLTI -TRAIUPORMER "6-tJOIZllY ti KVA INC-NO • MAT • 7.n 111 

LIGHTING 1 1 20AT D.llllO 120 

RECEPTACLES 2 1 20AT ..... 120 

UGHTINO 3 1 20AT D.500 120 

RECEPTACLES 4 1 20AT ..... 120 

LIGHTING 5 1 20AT D.21111 120 

FAN COIL UNIT • 1 20AT 0.830 120 
EXHAUST FAN 7 1 20AT 0.375 120 

MOTOR OPERATEO LOUVER ' 1 20AT 0.300 120 

2 MOT(m OPERATED LOUVERS • 1 20AT O.llOO 120 

RTUl2 10 1 20AT 1.0llO 120 

SPARE ,, 1 20AT 120 
W:M-PV100 12 1 20AT 1.30 120 

SPARE ,. 1 20AT 120 

SPARE 14 1 20AT 120 

SPARE 15 1 20AT 120 

SPARE 18 1 20AT 120 

SPARE 17 1 20AT 120 

SPARE ,. 1 20AT 120 
SPACI! 19 1 120 

IPACI! 20 1 120 

IPACI! 21 1 120 

SPACE 22 1 120 

SPACE 23 1 120 
SPACE 24 1 120 

2 BLCJE SHADING • •RETIRED AFTER THE FUEL OIL PROJECT MOoiFIC~TiONS ARE COMPLETED" 
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... AllPI 
LOAD 

fACTOR 

• .... 
1 ... 1 
1 75 1 
1 ... 1 
1 7.5 1 
1 u 1 

1 7.5 1 
1 3.1 1 
1 15 0 
1 1.0 0 
1 8.1 1 

1 

1 101 1 

1 
1 

1 

1 

1 
1 
1 

1 

1 

1 

1 

1 

•VA 

7.11 
1 

1 

1 
1 
0 

1 
0 

0 

0 

1 

1 

AllPI .. 
I 
I 

• • 
2 
I 
3 
0 

0 

• 
,, 

E1~1bh5 
Pa&e 42 or llJ6 
Revlalon o 



L .. dUlll DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.035 
EXISTING PROPANE .II.WI LOADS 

FROM EQUIPMENT TO EQUIPMENT l!XllT PROPANE BOILER ILOQ NAMEPLATE 
EQUIP 

EQUIP DESCRIPTION (SOURCE) l!QUIPNO EQUIP DEICRIPTION (LOAD) COlllPT IT A RTE A IKR HP llVAI VOLTI tPH 

"" .... 
4tlCN IUl 14 1200 AT ........, IUI IUI C JIOO AT TING II .... ... ... I 

~ iuv 8UllU8C ICA AIR COWREHOR A 1C :IOOAT 100 ... ) 

~ IDU'auaauac aLANK INO BREMER• 2A ) 

auaeuac IOJ IV'MTER TREATMENT MCC WT'-C 29 tOCAT 271 ,.. ..., ) 

~ !DVIUl8U8 C -•2J PROPANE BOILER MCC Pl-2C 2C tOCAT 20I 227 ... ) 

SNIUIBUIC 2D ) - -suaauac 3A ) 

a-• 1JS1U"8UllUIC -A IC 31 40CAT ... ... ) 

SNIUllUIC A RAW Wt.TEA PUMP A "" 'lDllAT ... ... ) 

~ -auaeuac REVEA8E 06MOSl8 PUW tA 30 40CAT ... ... ) .. 4IOYIU88U8C BL.NOC; tNO lllREAKEA l 4A ) 

4ICN aua aua c 8lAHK mo BREMER .. ) 

~ "8DYIUS8UIC BLANK (NO BREAl<EA 4C ) 

4IOY BUI BUI C 8LAHI< <HO BREAKER I 4D ) 

~ 4SNSUSIUIC BUI C.O TIE BREAKER !IA lllOCAT ) 

~ 48JV SUI BUB C BLANK !NO BREAKER "" ) 

4IJtN SUS BUI C Bl.ANK lNO BREAKER !IC ) 

4IOV aua aus c BLANK NO BREAKER l50 • 
PlllOMEQUIPlll!NT TO IQUIN!llfT !XII PANe BOILER I NAMl!PLATI! 

EQUP EQUIP D!ICAIPTION (SOURCE) eau•NO EQUIP DE8CRIPl'ION (LOAD) COM PT IT ARTER IKA HP llVAI 
YOLTI .. H 

"" -4SNIUI auac IOOAT PllJ PROPAN! IOILD MCC P9-X tPAO. trAD ... 117 ... • 
-•2J 410/ PROPANE BOILER MCC P8-2C - PROPANE BOILER CIRC PUMP IFGL FVNR3 .. ... 
-•2J 410V PROPANE BOILER MCC P8-2C ~- PROPANE BOILER CIRC PUMP tFMR FVNA3 .. ... 

12J 410V PROPANE BOILER MCC PS..2C UIV\lll02P PROPANE BOILER CIRC PUMP tFSX FVNR3 .. ... 
-•2J 4IOV PROPANE BOILER MCC PB·2C tlM8D1111 PROPANE BOILER BLOYER 2FGL :IGAT 15 ... 
-12J 410V PROPANE BOILER MCC P8-2C 2IMll018 PROPANE BOILER BLO'liER 2fMR :IGAT ,. ... 
-•2J 41DV PROPANE BOILER MCC PB·2C IMeOIB PROPANE BOILER BLOYER :!FIX :IGAT 15 ... 

-12J .-JU PROPANE BOILER MCC PB·2C PRSE CATHODIC PROTECTION RECTIFIER E NORTH 3FAF :IGAT 2D ... 
12J 410V PROPANE BOILER UCC P8·2C DAPt2JT 41DY TRAN&FORMER 3FGL 40AT 15 ... 

-•2J iuv PROPANE BOILER MCC P8·2C '1NlllJ7J DE.MIN MTER TANK HEATING :IFMA 7GAT 4:1 ... 
12J PROPANE BOILER MCC P&-2C tAP01J PROPANE l50ILEA DIST PNL. 4FAF IDOAT I )5 ... 
12J IOI PROPANE BOILER MCC P84C 2APOIJ PROPANE BOILER DIST. PNL 4FGL IDOAT I )5 ... 
12J - PROPANE BOtLER MCC P8-2C 7P-2 DEMIN MTER TRANSFER PUMP It 4FllT FVNR4 Tl! ... 
12J _,PROPANE BotlER MCC P8·2C ~A REGENERATION PUMP 4FUX FVNRI 7.5 ... 3 
12J 5JV PROPANE BOILER MCC PB·2C )AJ'OIJ PROPANE DtlT PNL 5FAF IDOA7 1 )5 ... • 
12J 480V PROPANE BOILER MCC P8-2C BLANK !BPACEI 2fBX 3 

12J 4flN PROPANE BOILER MCC P8·2C BLANK (SPACE• 5FGL 3 
12J 4flN PROPANE BOILER MCC P8·2C BLANK SPACE 5FMA • 

~12J .-JU PROPANE BOfLER MCC P8·2C BLANK SPACE .... 3 
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COINCIDENTAL 

AllPI LOAD OVA ... .... 
122 O.IS I) 

, ... ... 
529 :147 

... O.IS 'lD1 
115) O.IS 104 ... O.IS 'lD1 

COINCIOIHT 

AMPS LOAD OVA ··--
HI >47 .. O.IS XI .. 0.115 XI 
40 O.IS XI .. 0.115 1) .. O.IS 1) .. O.IS 1) 

24 O.IS 17 .. 0.1 • 
51 ' 4:1 
4) 24 
4) 24 
12 O.IS .. 
• 0.115 • 
4) 24 

"'" 
AMPS 

1171 ... 
717 
429 

:zoo 

""' :zoo 

• 
AMPS 

411 
42 
42 
42 
15 ,. 
15 .,,, 

" •• .. .. 
71 

• .. 

E1blbh ~ 
P•11= "3 or IU6 
RMllianO 



LOIGUlt 

PROM EQUIPMll!!NT 
EQUIP 

EQUIP OHCRIPnOH CIOURCE) 
HO - umJV eua eua c aao AT 
1DJ WATER TREATMENTMCcwr-c 
1DJ amJV WATER TREATMENT MCC WT'.C 
1DJ 41DYWATER TREATMENT MCC WT.C 
1DJ 41DV WATER TREATMENT MCC Wf .C 
IDJ 4IOV WATER TREATMENT MCC wr .C 
1DJ 41DVWATER TREATMENT MCC Wf.C 
1DJ 41DV WATER TREATMENT MCC Wf-C 

~•DJ 4IDY MTER TREATMENT MCC Wf.C 

-•DJ WATER TREATMENT MCC wr .C 
-•DJ WATER TREATMEHTMCCWf.C 

1DJ WATER TREATMENT MCC wr.c 
-•DJ WATER TREATMENT MCC Wf .C 

-•DJ WATER TREATMENT MCC Wf-C 
-·•DJ SN WATER TREATMENT MCC Wf-C 

-•DJ ~WATER TREATMENT MCC Wf-C 
-·•DJ UWJU WATER TREATMENT MCC Wf-C 

1DJ WATEATAEATM:NT MCC Wf~ 

-•DJ UKN WATER TREATMENT MCC Wl'-C 

-·•DJ 41!1N WATER TREATMENT MCC WI'~ _,.., WATER TREATMENT MCC Wf-C 
~•OJ 4lDIWATER TREATMENT MCC Wf-C ,.., 4SNW\TER TREATMENT MCC Wf-C 

FROM EQUIPMENT 
EQUIP 

EQUIP ot!ICRll'TION CIOURCI!) ... 
~ 411DVIUl 15120DAT 

J BUS BUI D 
J 49CN SUI BUB 0 
J 41CNIU88U&D 
J 4l!1N SUI BUI 0 
J 4IDY SUI BUI D 

~ J 4l!1N SUI BUI D 

~· J 411N SUB BUI D - J .aJV SUI BUI D 
~J UWJU SUI BUS D 

J IUllUID 
,~,J UKN SUI BUI 0 

J UWJU SUI BUI 0 
J IUIBUID 
J uuvauaauao 
J 4IOY aua BUI D 
J 41CNIUIBU8D 

~ J 41!1N SUI BUS D 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.039 
EXJBTINO PROPANE .11fi1I LOADS 

TO EQUIPMENT EXllT PROPANE BOILER BLDG NAMEPUTI! 

IQUIPHO EQUlP DESCAl'TION CLOAD) COM PT IT ARTER ••• HI' KVAI 
VOi.Ti .... 

llW 

IAPllJ --WATER TR!ATMENT Mee WT.C 1fAD lfAO 271 ... ... • 
PC DECARBONATOR TRANSFER PUMP 1FEJ FVNR3 llO "'° l 

~PA OECARBONATOR TRANSFER PUMP 1FKP FVNR> llO "'° 3 
ICA MEDtA FILTER BLCMER 1FOX FllNR 4 75 4llO 3 

SPARE :ZFGL 

_, 
3 

~·~ &llUV TRANSFORMER 2FMR -T ,. 4llO 3 
A OSMOSIS CLEANoUP PUMP 2f8X FllNR 3 30 480 3 - REGEN rff.UNE HEATER :!l'AX FVCO """ 4llO 3 
~ FD AERATOR COMPRESSOR 4FCF FllNR I 7,5 4llO 3 

A COAGULANT FEEO PUMP <FOJ FllNR 1 ' 480 3 
POT PER~ TANK MIXER ..,.,. FllNR 1 0.3 ... 3 
COAOUt.AHT TANK MIXER 410R FllNR I ' ... 3 

TD1PA CHEMICAL SUMP PUMP 4F8X FllNR 3 30 ... 3 
.. ARE 5FAO -T • 

-A POT PERMANCJ FEED PUMP 5FEH FllNR 1 1.5 "'° 3 
SPARE SFIL FllNR 1 3 
CAUSTIC DILUTION FEED PUMP SFllP FllNR 1 ' ... 3 

PA AC;ID DILUTION FEED PUMP 5FQT FllNR I , ... 3 

CA MIXED BED 8'.0V'tE.R SFUX FllNR 2 .. ... 3 
~31J PCMEA DllTR PCM.EA lfAL 400AT ... 3 

.. ARE lflll' FllNR 1 3 
_,_A BACKWt.&H SUMP PUMP llFQT FllNR I 7.5 ... 3 

.. ARE 5FUX FllNR> 3 

TO l!QUIPMENT IEJUIT PROPANE 8UIL.ll!Jlll ILDOJ M!PLATE 

EQUIP NO EQUIP DESCfUP'flON (LOAD) COMPT ITART!R 8KR HP 
KVAI VOLTI .... 
tlW 

IW'Cl7J MDV IUI BUI D S210 AT rf'XllTING 18 111 ... ... • 
QA01CB AIR COMPREllOA 8 IC 200AT llO .... 3 

8LAHK lNO l!IREAl<E.R 2A • 
11J lllM.TER TREATMENT MCC Wl'.O 211 IOOAT 232 ""' ... 3 

~ ... PROPANE BOILER MCC P9.a:> 2C IOQAT ... 247 ... 3 
BlANK !NO BREAKER 20 3 
l!ILANK IHO BREAKER 3A • .......... REVERSE OIMOlll PUMP 1B .. 40DAT """ ... 3 ............. RAW WATER PUMP B 3C 2DOAT 1211 ... 3 
BLANK ~NO BREAKER) 30 3 
BLANK NO BREAKER 4A 3 
BLANK NO BREAKER .. 3 
lllAHK !HO BREAKER! 4C 3 
.. ARE 40 2DOAT 3 
lllAHK !NO llREAKER "' 3 
BLANK INO BREAKERI .. 3 
BLANK NO BREAKER !IC 3 
BLANK NO BREAKER 50 3 

Page6ol19 

COINCIDENTAL 

A"'I 
LOAD 

OVA 
FACTOR .... ... 

11 .... ., 
81 ... ., .. ... 82 

,. ... • 
37 0.85 211 

301 ' """ • 0.1 • 
1 0.85 ' 0 0.85 0 

' 0.85 ' 37 0 0 

2 0.85 ' 
' . ... ' 1 0.85 ' 24 .... 17 

400 0.1 200 

• 0 0 

COINCIDENTAL 

AMPI 
LOAD 

OVA FAcn.• .... ... 
T3 0.85 llO 

IOI) .. ... ... 
""" 0 0 
153 0 0 

... 
AMPI 

Tf7 .. .. 
78 

" 31 
301 

• 
' 0 

' 0 

2 

, 
1 

21 
240 

0 

•Hn 

AMPI .. . 
82 .. ... 
0 
0 

E:a:hlbh ~ 
Pap.UofJN 

RevlslonO 



L°"d Uat 

FROM l!QUIPllENT 
l!GUIP 

EQUIP D11!!8CRIPnON (IOURCI!) -J CIOY aua BUS D IOO AT 
13.1 4SN PROPANE !Ofl.EA MCC P8-60 _,.,, 4l!IN PROPANE BOILER MCC Pl.SD _,.,, 41!1N PROPANE BOILER MCC PIMD .... 4l!IN PROPANE BOILER UCC PNO _,.,, 

4l!IN PROPANE BOILER MCC PB-50 .. , ... 41!1N PROPANE BOILER MCC PB-50 _,.,, 41!1N PROPANE BOILER MCC PB-60 
-13.1 .:JV PROPANE ~LEA MCC Pl-60 

13.1 41!1N PROPANE BOllEA MCC Pa«> 
-13.I 4f/tN PROPANE 80n.£R MCC PS-50 
••13.1 ~PROPANE BOfLEA MCC Pl-60 

13.I 4flN PROPANE BOILER MCC PB-6D 
~, ... 4IOV PROPANE BOILER MCC Pe.aD 

13.I 410V PROPANE BOILER MCC PND 
13.1 PROPANE BOILER MCC PND 
12J ..iv PROPANE 80ILER MCC PB-50 

12J 10V PROPANE BOILER MCC PB-5D 
12J PROPANE IOILER MCC Pa-60 

fROM IQUIPMENT 
EQUIP 

EQUIP DEICRIP110N (IOURCI!} 

"" 12J 4l/IN PROPANE BOILER MCC PB-2C 
1AP01J PROPANE BOILER DIST PNL 
1AP01J PROPANE BOILER DIST. PNL. 
1AP01J PROPANE BOILER DIST PNL, 
1AP01J PROPANE BOILER DtST PNL. 

1AP01J PROPANE BOILER DIST. PNL. 
1AP01J PROPANE BOLER Dt&T PNL 
1AP01J PROPANE BOl.ER DCST. PNL. 
1AP01J PROPANE BOtl.EA DlST PNL 

fROM EQUIPMENT 
EQUIP EQUIP DEICRIPT10N (IOURCEI ... 

-12J 41DV PROPANE BOILER MCC P8-2C 
ITRANSFOAMEA 480-1 'llJ/1JJr<J 15 KVA 
TRANSFORMER 41D-1'l.O/lMV 15 KVA 
TRANSFORMER 480-120t'2DSV 15 KVA 
TRAH&FORMEA 41G-1'10/1MN t5 KVA 
TRANSFORMER 4I0-111J111tlN 15 KVA 

TRANSFORMER 480-1DDIV 15 KVA 

TRANSFORMER ...,..12Dr.lllN 15 KVA 
TRANSFORMER 41D-12Dt2DIV 15 KVA 
TRANSFORMER ..,_120l20IV 15 KVA 
TRANSFoRMEA ..,_120t208V 15 KVA 
TRANSFORMER 480-120l20IV 15 KVA 
TRANIFOAMER 480-12Dl20IV 15 KVA 

DUKE ENEROY WOODSDALE FUEL OIL PROJECT 13371.0:IS 
EXIBTINOPROPANE.lltllILOADB 

'g EQUIPMENT HllT PROPANE BotLl"R ILDO NAMEPLATE 

EQWPNO EQUrP DEICRIPTION (LOAD) COM PT IT ARTER IKR HP KYAI VOi.Ti IPH ... 
OAPUJ -- PROPANI! 90U.ER Mee Pe .. D tfAD.ZfAD ... .., - • - PROPANE BotLER CIAC PUMP IFOI. FVNR> .. ... • 
D511W002P PROPANE BOILER CIAC PUMP IFllR FVNR> .. ... 3 .. -. PROPANE BOILER CIAC PUMP 1FBX FVNR3 .. ... • 
DSB'MOIS PROPANE BOILER BlOW:R 2FOI. 30AT •• ... 3 
048V'tlll01B PROPANE BOILER BLO\r\ER 2FMR 30AT 15 ... • 
CIBB'MD19 PROPANE BOILER SLOVER 3FSX :IOAT ,. ... • 
CPR&F CATHODIC PROTECTION RECTIFIER F NORnt 3FAF 30AT 20 ... • 
-13.IT "10I TRANSFORMER 3FOI. -T 15 .., • 

DEMIN ~TER TANK HEATING 3FllR T .. T 42 ... • 
5AP01J PROPANE 800.ER DIBT PHL •FAF 100AT 1 .. ... • 
llAP01J PROPANE BOILER DIST PHL 4FOI. IOOAT 1 .. ... • 
TP·1 DEMIN MTER TRANSFER PUMP 12 •FMT FVNR• 15 ... • • REGENERATION PUMP •FUX FVNR1 10 .., • 
4AP01J PROPANE DIST, PNL OFAF 100AT 1 .. .., • 
CPRSCI CATHOEMC PROTECTK>N RECTIFIER G SOUTH OFOI. 30AT 20 ... • 

SPARE 2FSX FVNRJ 
BLANK SPACE\ 5FllR 
BLANK SPACE OFBX 

TO EQUIPMENT UlaT PROPANE 90LlR ILDO NAMEPLATE 

EQUIP NO IQUIP De:ICRIPTION (LOAD, IKRNO POLEI RATltlO HP KYAI \IOLTI IPH .... 
1AN1J PROPANE 80fLER DllT. PNL INCOlllllO • tllAT 1 u ... • 

EXHAUST FAN 1 • 20AT 0.1 ... • 
TRANSFORMER 4I0-120t2DIV 15 KVA 2 • 30AT 15 ... • 
UNIT HEATER • • 20AT 10 ... • 
SPARE • • 20AT • 
UNIT HEATER • • 20AT 10 ... • 
SPARE • • 20AT • 
MOTOR OPERATlOOOOA 1 • 20AT 0.5 .., • 
&PARE I • 20AT • 

TO EQUIPMENT (!XllT PROPANE BOILER BLDG CONNECTED 

EQUIP NO EQUIP DESCRIPf)ON (LOAD) IKRNO POLEI RATINCI HP KYAI 
YOLTI IPH -TRANIFORMl!R 411·1JlllZOIV 11 KVA INCOMINCI • UAT • ... 1IO • 

LIGHTING 1 1 20AT 0.420 120 1 
RECEPTAClEI 2 1 20AT 0.720 120 1 
LIGHTING • 1 20AT o.ao 120 1 
RECEPTACLEI • 1 20AT 0.120 120 1 

CIHTING s 1 20AT o.ao 120 1 
PROPANE VAPORlZER L TG REC & HTG • 1 20AT 0.920 120 1 

SPARE 1 1 20AT 120 1 
SPARE • 1 20AT 120 1 
SPARE • 1 20AT 120 1 
SPARE 10 1 20AT 120 1 
LOWER I 11 1 20AT o.1m 120 1 
SPARE 12 1 20AT 120 1 
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COINCIDENTAL 

AllPI LOAD WA 
FACTOlll: 

UI ... .. 0.15 .. .. 0.15 .. .. 0.15 .. ,. 0.15 .. , . 0.85 ,. ,. 0.85 .. .. 0.85 " ,. o.a • .. 1 42 .. .. .. 24 
12 0.15 82 
12 0 0 .. 2• .. 0.15 11 

COINCIDeNTAL 

AllPI LOAD kVA '-···-.. .. 
o.a 0.15 0 
15 1 ... 
12 1 10 

12 1 10 

... 0 0 

COtHCID&NTAL 

AMPI LOAD WA 
··~~-.. 1.U ..• 1 0 

a.o 1 1 ... 1 1 
a.o 1 1 ... 1 1 

5.2 1 1 

oa 1 0 

.. ITI 

AllPI ... 
42 
•2 
42 
15 
15 

•• 
20 
11 

51 
20 
20 
Ta 
0 
20 
20 

inn 

AllP& 

II 
0.5 
5 
12 

12 

0 

dTI 

AMP& .. 
3.1 

• • • • 
s 

1 

E1hlbh ~ 
Page4~of 106 
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Load Uat 

If.QUI D 

i" QUIP DEICAIPTIDH CIDURCEI fQllU'HD 

~IUllUID OAPiU 
°""TEA TREATMENT MCC Wf.O 

"' 410VY4'TER TREATMENT MCC Wf-0 -· OAPt1J ""'TEA TREATMENT MCC Wf.0 1C8 
DAP11J 41DVMTER TREATMENT MCCWT.0 TOtPB 

"' ""'TEA TREATMENT MCC WI' .0 rw.J7El!I 

"' W..TER TREATMENT MCC WT-0 

"' Y4'TEA TREATMENT MCC WT .0 r/MmA 
PttJ W.TEA TREATMENT MCC WT-0 ~~ 

ffiT ""'TEA TREATMENT MCC WT-0 --"' MTEA TREATMENT MCC Wf-0 
llJ Wl'TER TREATMENT MCC WT.O 

"' ""'TEA TREATMENT MCCWT-0 E 
-~ttJ llDU'MfER TREATMENT MCCWT.O 

"' YATER TREATMENT MCC wr .0 
OAP11J 410V 'ltl.\TEA TREATMENT MCC Wf -0 ~Pa 

llJ 4fOI WATER TREATMENT MCC Wf-0 
llJ 4fOI WATER TREATMENT MCC Wf-0 .... 
llJ 411NWATER TREATMENT MCC Wf-0 ~11PB 

llJ WATERTREATMENTMCC Wf-0 
1J ....v WATER TREATMENT MCC Wf'-0 ,,, 

umiv WATER TREATMENT MCC Wf-0 

"' WATER TREATMENT MCC Wf-0 ,..;. D1TE 
llJ 4fOI WATER TREATMENT MCC Wf-0 

~P11J 48DV WATER TREATMENT MCC Wf-0 OETD2PB 

mlllll 
1 SH~ ON KEY DIAGRAM E·2Dl-3 

u (IEXll • 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 1U71.035 
EXISTING PROPANE 11ti11 LOADS 

EQUIP DESCRIPTION (LOAD) CQMPT IT A ATER BKA HP ICYAI VOLTI -aaavWAT£R TIWATll!NT MCC WJ.O 1PAO.lFAD ... Ill ... 
oauosra Cl~ PUMP tFEJ FVNAI .. .., 
DECARBONATOR TRANSFER PUMP 1FKP FVNAI !!O .., 
MEDIA FIL TEA BLOM:.R tFQX FVNA• 15 .., 
CHEMICAL BUMP PUMP 2FEJ FVNAI .. .., 
4IOV TRANSFORMER 2FKP 30AT 15 .., 
SPARE :IFQX 1!!0AT 
REGEN IN-UNE HEATER >FAX FVCI 2IJO ... 
MIXED BED BlCMER •FCF FVNA2 211 .., 
FD AERATOR COMPAEl&OA •FGJ FVNA1 15 .... 
COAGULNfT FEED PUMP •FKN FVNA1 1 .... 
SPARE <FDA FVNAI 
4IOY TRANSFORMER 4FSX W.T .. ... 
SPARE 5FAD FVNA2 
OSMOrMS CLEAH-UP HEATER 5FEH FVC2 II ... 
POT PERMANO FEED PUMP 5FIL FVNR 1 .. ... 
SPARE 5FllP FVNA1 
CAUSTIC DILUTION FEED PUMP 5FQT FVNR1 , ... 
ACID DILUTION FEED PUMP 5FUX FVNA1 1 ... 
IWIK IFAD 
lllANK IFEH 
SPARE 5FIL FVNA2 
DEMINIREOINUT TANK AOrrATOR IFllP FVNAI 15 .... 
SPARE llFQT FVNAI 
llAC~SH SUMP PUMP IFUX FVNAI 1.5 ... 

.. COINCI L~•n 

•PH AMPI LOAD kVA AllPI l•AcTo• 

• ... .. .. 
• :rr 0 0 0 

• 11 0 0 0 

• 82 0 0 0 

• :rr 0 0 0 

• 15 0.1 • " • • 2•1 0 0 0 

• 24 0 0 0 

• • 0 0 0 

• 1 0 0 0 

• • .. ... II 22 

• • 22 0.15 15 II 

• 2 0 0 0 

• • , 0 0 0 

• 1 0 0 0 

• • • 
3 • 0.15 • • • • • 0 0 0 

2. WATER TREATING REOUNDNIT LOADS HAVE THE RUNNING LOAD ON THE "A .. BUI ANO THE "OFF" LOAD ON THE "B• BUS. TO LOAD THE "A" BUS AS HIGH /l.B POSSIBLE {1 E.. A COHSlRVATIVE Btn ALSO A POSSiBLE SCENARO~ 

3. FOR CATHODtC PROTECTION LOADS. USE llO'Mo OF BREAKER TRIP RATING 
4. "AYAA.AILE HEtGHT" MEANS HEKJHT AYAll.ABlE FOR REU8E IMIEN CONVERTING FROM PROPANE TO FUEL OIL 
5. &'MIR LOAD AND HAADWME ARE BA&ED ON 4+17 Wo\LK DOMf AHO NOT OH OWQ E-207 SHEET& 3 & 4. 
8. EXISTWQ MCC FEEDS ARE ASSUMED TO BE LOADED AT SK OF HAMEPt.ATE RATING (CONSERVATIVE, 
7 RE~ERENCEI: E·208 SH 1 F~~eov BUSES 14 & 15; E·207 SH 3, 4 & S FC!_R atN BL!l!E& C, D1 E & F· E·2DB SH 4 FOR MCCS Ps-E & PS-F: E-208 SH 3 FOR MCCS Pfl-.2C & PB..50 
11. BLUE SHADING • ·RETIRED AFTER THE fUEL OIL PROJECT MODIF~ATIONS ARE COMPLETE~. 
S UNIT 1 PROPANE BOILER DISTRIBUTION PANEL 1AP01J LOADS ARE &HOWi!, OTHER UNITS (2AP01J. 3APD1J, 4AP01J, 5APD1J, 8AP01J) ARE NOT SHOV\IN BUT ARE lDENTICAL 
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Lo1d Ult 

fROM EQUIPMENT 
EQUIP 

EQUIP DESCRIPTION {IOURCE, 

J 1SIV BUSH 1200AT 
u UKJV aus aua c 

UllN SUI BUS C 
4toi IUS BUI C 

u .&KN SUS BUI C 
auaauac 

'1llN aua aua c 
.av aua aua c 
UllN BUS BUS C 
4llN SUB BUS C 
UOl BUI BUS C 
UllN BUI BUB C 
480\f aua aua c 
4IDV BUI BUB C 
4llN aua aua c 
UllN BUI BUI C 
ceovausauac 
ceovauaeuac 

FROM EQ llPllEMT 
EQUIP EQUIP DEICRIPTION (IDURCE) 

"" 48CN aua BUS c.., AT 

1:1J aaY PROPANE BOILER MCC PIWC 
1:1J '1llN PROPANE eotLER MCC Pl·2C 

12J 4IOY PROPANE BOILER MCC P8-2C 
1:1J 4tJIN PROPANE BOILER UCC PB·2C 
1:1J ~PROPANE eotLER MCC Pe.ZC 
1:1J '1llN PROPANE BOILER UCC P9-2C 

12J 4IDV PROPANE BOILER MCC PB·2C 
1:1J tJIN PROPANE 90ILER MCC PB-2C 
1:1J - PROPANE BCMLER MCC PB·2C 
1:1J mN PROPANE BCMLER MCC PB-2C 

1:1J PROPANE ICMLER MCC P8·2C 
1:1J iuv PROPANE BOIL.ER MCC PB·2C 
12J - PROPANE BOILER MCC P8·2C 
1:1J '1llN PROPANE BOILER MCC PB·2C 

1:1J .-w PROPANE BOILER MCC PB-2C 
1:1J '1llN PROPANE BOILER MCC P8-2C 
1:1J 4tJ/N PROPANE BOILER MCC PB·2C 

12J aaY PROPANE BOILER MCC P9-2C 

DUKE ENERGY WOOOSOALE FUEL OIL ROJECT 13371.0:IS 
410V SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

TO EQUIPM!HT !XllT PROPANE BOILER BLDG NAMEPLATE COINCIDENTAL 

EQUIP NO EQUIP OEICRIPTION {LOAD, COMPl IT ARTER IKA HP Kl/A/ VOLTI tPH AMPI LOAO 
•VA - .... _ 

....... IUI aua c JJOO AT TINO 11 1111 710 4IO ' 2111 , .. , 
"'°'CA AIR COMPRESSOR A 1C llDD AT too ... • 122 .... .. 

BLANK fNO BREAKER VI • 
"""1GJ ~TEA TREATMENT MCC wr~ za .... T 271 2SS ... • 1Cl!ll 1154 
-1:i.1 PROPANE BOILER UCC P6-2C 2C .... T • Ill ... • .... 21111 

8LNO< mo IR£N<E.R 20 3 
BLAHK INO BREAKER >A • -· REVERIE OIMOSll PUMP tC .. 400AT 250 - 3 >08 GOS 207 

~· RAWW\TER PUMP A >C llDDAT 125 ... 3 111> G.IS 104 
~ REVERIE OSMOSIS PUMP 1A 30 400AT 250 - • >08 .... 207 

BLANK CN0 BREAKER ... 3 
BLANK NO BREAKER 48 3 
8LANK NO BREAKER) 4C 3 
BLANK <NO BREAKER) 40 • aua C-0 TIE BREAKER liA >lOOAT • 

DAPXXJ 41/N FUEL CUL UNLOADING MCC A SOD AT tNEWl 58 .... T .. 273 ... • 444 0 158 
BLANK INO BREAKER IC • 
BLANK NO BREAKER "" • 

TO EQUIPMENT EXllT AN• ... eLDO NAMEPLATI! Cot• ~··AL 

EQUIP NO EQUIP DelCRIPTION (LOAD) COMPT ITARTl!R IKA HP Kl/A/ VOLTI IPH AllPI LOAD 
•VA KW ··~~-

UPl&I llllV PROPANI BOCLER lllCC pe.zc 1PAD IPAO u tll ... ' JU ""' IPAAE 1FQL FVNA> • IPAAE 1FllA FVNA 3 • IPAA£ 1F8JC FVNA> • 
IPAAE 2FQL >DAT • 
IPAAE 2FllA >DAT • 
IPAAE ..... >DAT 3 

CPRIE CATHODIC PROTECTION RECTIFtER E (NORTH• 3FAF >DAT ,. - 3 24 D.IS 11 
~·1m 4atN TRANSFORMER 3FQL COAT 15 ... • ,. 0.8 • 
~·J DEMIN MTER TANK HEATING >FllA 7DAT 42 ... • ,, 1 42 
1AP01J PROPANE BOtlER DIST. PNL 4FAF 125AT 1 350 ... • 43 24 
V\P01J PROPANE BotlER DIST PNL.. 4FQL 125AT 1 350 ... 3 43 0 24 
TP-2 OEMIN MTER TRANSFER PUMP 11 4FllT FVNA4 75 ... 3 t2 0.15 B2 -· REllENERATION PUMP 4FUX FVNA1 1.5 ... 3 • 0.15 • 
!AP01J PROPANE DIBT. PNL SFAF 125AT 1 35.0 ... 3 43 D 24 

BLANK SPACE) :!FIX 3 
BLANK SPACE 5FQL 3 
BLANK SPACE 5FMA 3 
BLANK IS PACE 5FIX 3 

Pago 9ol19 

(Eln 

AllPI .... 
104 

m 
253 

2911 
1311 ... 

204 

-· 
AllPI 

HJ 

,. ,, ,, 
211 
211 
11 

• 
211 

E1hlbh ~ 
P•er -'7ar106 
RwfalonO 



Load Uat 

FROM IQUIPMENT 
EQUIP 

EQUIP DESCRIPTION (SOURCE) 
NO - amN I UI BUI C IQO AT _,., 
~ MTEA TREATMENT MCC Wf -C ,., SNMTEA TREATMENT MCC WT-C _,., 
&mJV MTER TREATMENT MCC WT .C ,., WATER TAEATMENTMCCWT.C ,., 480V WA.TEA TREATMENT MCC Wf .C ,., 480\I WA.TEA TREATMENT MCC Wf-C ,., •SN WA.TEA TREATMENT MCC Wf-C ,., 4SN WA.TEA TREATMENT UCC Wf-C ,., uovWA.TER TREATMENT MCC Wf.C ,., WATER TREATMENT wee wr.c 

1CJ MEVWATEA TREATMENT MCC Wf.C _,., 4ICN' MTER TREATMENT MCC Wf-C 
PIOJ i..wMTER TREATMENT MCC wr-c 

.-,p1DJ 41DVW\TEA TREATMENT Mccwr-c 
AP1DJ 411JY W\TEA TREATMENT MCC Wf-C 
AP1DJ 41DVW\TER TREATMENT MCC Wf-C _,., 411JYW\TER TREATMENTMCC Wf-C ,., 411JYWATER TREATMENT MCC Wl'-C _,., 41CN'WATER TREATMENT MCC Wl'-C _,., unvMTEATREATMENT MCC Wl'-C 

1CJ °""TEA TREATMENT MCC Wf-C ,_,OJ --W\TEA TREATMENT wee wr-c 

•~•EQUIPMENT 

EQUIP 
EQUIP DESCRIPTION (SOURCEJ 

"" -•2J ioamJV PROPANE 80tlER MCC PB-2C 
1AP01J PROPANE BOILER DIST. PNL. 
IAP01J PROPANE BOILER Dl&T. PM. 
1AP01J PROPANE BOILER DIST PHl, 
1AP01J PROPANE BOILER Dl&T. PNL. 
1AP01J PROPANE ISOILER DtST. PNL. 
1AP01J PROPANE ISOILER DtST. PNL. 
APOIJ PROPANE 80tlER DIST. PNL. 
AP01J PROPANE BOILER DIST. PNL. 

DUKE ENERGY WOODSDALE FUEL OIL ROJECT 13371~3! 
'80V SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICAT10N8 

TO EQUIPMENT (!JUIT PROPANE BOILER ILDO NAMEPLATE COINCIDENTAL 

IQUIPNO EQUIP OEICRIPnGN CLOADJ COM PT IT ARTER ••• HP 
KVAI VOLTI IPH AllPI 

LOAD 
OVA -....... WATER TRl!ATMENT MCC Wf.C t,AO JfAD 171 ... ... J .... ... 

~ DECARBONATOR TRAH&FER PUMP 1FEJ FVNIU .. ... 3 .. 0.15 .. 
A OECARllONATOR TRANSFER PUMP IFKP FVNIU .. ... 3 .. .... 41 

~•CA MEDIA FILTER BLOIAER 1FQX FVNR4 "' ... 3 112 0.15 12 
SPARE 2FOl :IOAT 3 

EA 4IJt1il TRANSFORMER 2FMR ... , 15 ... 3 11 0.B • -· OSMOSIS CLEAN-UP PUMP 2F8X FYNR3 30 ... 3 37 o.es 25 - REGEN IN--UNE HEATER 3FAX FVCI 250 ... 3 301 1 250 
FD AERATOR COMPRESSOR 4FCF FVNR1 7.5 ... 3 • o.• 4 -· COAGULANT FEED PUMP 4FGJ FYNR 1 1 ... 3 1 0.15 ' POT PERMANG TAHK MIXER ...... FVNR 1 0.3 ... 3 0 0.15 0 

COAGULANT TAHK MOO:R 4FCA FVNR1 • ... 3 ' 0.15 1 

IOETD,PA CHEMtcAL SUMP PUMP 4f8X FVNR3 30 ... 3 37 0 0 

SPARE 5FAO ... , 3 -· POT PERMANO FEED PUMP 5FEH FYNR1 1.5 ... 3 2 0.15 ' SPARE OFIL FYNR1 3 

CMU1:SPA STIC DILUTION FEED PUMP OFMP FYNR1 1 ... 3 1 0.15 1 
CMU1,PA ~ID DILUTION FEED PUMP Sl'QT FYNR1 1 ... 3 1 0.15 1 

CWIM02CA MIXED BED BlOv.ER OFUX FYNR2 lll ... 3 24 0.15 17 ..,,.., PO't\ER OISTR PCMER OFAL ""°"T ... 3 - o.• 20ll 
SPARE OFMP FYNR 1 3 

02PA llACl<W'&H IUMP PUMP OFQT FYNR1 7.5 ... 3 • 0 0 

SPARE OFUX FVNR 2 3 

TO EQUIPM!JlfT fl!Xl8T PROPANE BON.ER ILDO llA COINCIDENTAL 

EQUIP NO EQUIP DESCRIPTION (lOAOJ BKRNO POLEI RATING HP 
KVAI YOLTI IPH AMPS 

LOAD OVA - , ........ 
1APIU PROPANE IOILER OllT. PNL INCOMING 3 1IOAT • u ... ' .u .. 

EXHAUITFAH 1 3 2GAT 0.5 ... 3 0.8 0.15 0 
TRANSFORMER 48Q..1'1IJl'lf»tl 15 KVA 2 3 30AT 15 ... 3 •• 1 3.34 

UNIT HEATER 3 3 2GAT 10 ... 3 12 1 10 

SPARE 4 3 2GAT 3 

UNIT HEATER 5 3 2GAT 10 ... 3 12 1 10 

IPARE • 3 2GAT 3 

MOTOR OPERATED DOOR 7 3 2GAT 0.5 ... 3 0.6 0 0 

PARE • 3 20AT 3 0 
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I.old Uat DUKE ENERGY WOODSDAU! FUEL OIL ROJECT 13371-035 
4IOV SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

FROM EQUIPMENT TO EQUIPll!NT IEXllT PROPANE BOILER ILDO CONNECTED COINCIDENTAL 
EQUIP EQUIP DESCRIPTION (SOURCE} EQUIP HO EQUIP OHCfUPTION (LOAD) IKRNO POLES RATING HP KVA/ VOLTI OPH AMPI LOAD 

OVA NO l<W ' ··~·-_,., llN PROPANE BOILER UCC P8·2C TRANIFORMER '81-1IOl2DIV 11 kVA INCOMING • IOAT • .... llO ' u .... 
AAN&FOAMEA CID-12Dt2DIV 111 KVA LIGHTING 1 I 20AT 0420 "" 1 3.8 1 0 

RANSFOAMEA .,_12W2DIV 111 KVA RECEPTACLES 2 I 20AT o_no 120 1 8.0 1 1 

RANSFORMER 41D-12Dt2DIV 15 KVA UQHTIHQ 3 I 20AT o.ao 120 1 ... 1 1 

RAHSFOAMEA 41Q.12'W208V 15 KVA RECEPTACLES • I 20AT 0720 120 1 8.0 1 1 

TRANSFORMER 41B-12at2DIV 15 KVA LIGHTING s I 20AT 011111 120 I u 1 1 
TRANSFORMER 4I0-12Ct2DIV 15 KVA 8PAAE • 1 20AT 120 1 
TRAHSFORMEA 410-1'lDrJf1/N 15 KVA SPARE 7 I 20AT 120 I 
TRAHSFORMEA 480-t 2Dt20IV ti KVA SPARE • 1 20AT 120 I 
TRANSFORMER 4I0-12Dt2DllY 15 KVA SPARE • 1 20AT 120 I 
TRANSFORMER ...,_120l20IV 15 KVA SPARE 10 1 20AT 120 1 

TRANSFORMER 41D-12Dt2DIV UI KVA LOUVERS 11 I 20AT 0100 120 I o.a I 0 

TRANSFORMER 41D-120t20IY 15 KVA SPARE 12 I 20AT 120 1 

FROll l!Q N TO QUIPMENT l!XIST PROPANE RILOO JillAtllEPLATe COINCIDHl1"'L 
EQUIP EQUIP DllCRIPTION (IOURCI!) EQUIP NO lQUIP OEICRIPTION (LOAD) IKRHG POLH RATING HP KVAf VOLTS OPH AMPS 

LOAD 
OVA 

"" - lu~n• 

12J 4IDV PROPANE BOILER MCC PB·2C ZAP01.I PROPANI BOILER IDT. PNL INCOMING ' 100AT 1 .. 410 ' .. .. 
J PROPANE BOILER DIST PNL. EXHAU8TFAH 1 3 20AT 0.5 ... 3 •.. ..... 0 
J PROPANE BOILER DIST PNL TRANSFORMER 41D-12Clt2CllV 15 KVA 2 3 30AT 15 ... 3 18 I .... 
J PROPANE BOILER DIST PNL UNIT HEATER 3 3 20AT 10 ... 3 12 1 10 

IJ PROPANE BOILER DIST PNL. 8PAAE • 3 20AT 3 
IJ PROPANE &Oft.ER DIST. PNL UHITHEATEA • 3 20AT 10 ... 3 12 1 10 

IJ PROPANE 80k.EA Ol&T PNl SPARE • • 20AT 3 
IJ PROPANE 80A.ER DIST. PNl. MOTOR OPERATED DOOR 7 • 20AT 0.8 ... 3 •.. 0 0 

IJ PROPANE 80tl.EA D&IT PNL. 8PAAE 8 3 20AT 3 

PROMEQutPlll2NT TO EQu-~•.- !XllT PROPANI! llOIL£R BLDG CONNECTED Dl!NTAL 
EQUIP EQUIP DEICRIPT10N C801'RCE) EQUIP NO EQUIP DESCRIPTION (LOAD) IKANO POLEI RATING HP 

,.,,Al 
VOLTS IPH AMPS 

LOAD 
OVA NO - '··--

-12J aDV PROPANE BOILER llCC Pl-2C TRANSFORMER .... 1JOllOIV 11 KVA INCOMJNG • IOAT • .... Ill ' u .... 
TRANSFORMER 480-t:D208V 15 KVA UOHTINO 1 I 20AT 0.420 120 I 38 I D 
RANIFORMER 480-12Dr.ZDllV 15 twA RECEPTACLES 2 I 20AT 0.720 120 1 •• 1 1 

TRANSFORMER 41D-12W208V 15 KVA UOHTINO • I 20AT ..... 120 I 5.1 I I 
TRANSFORMER 480-120t2DIV 15 KVA RECEPTACLES • I 20AT 0 .720 120 1 8.0 I I 
TRANSFORMER 480-120l208V 15 KVA UOHTINO s I 20AT ..... 120 I 5.8 I I 
TRANSFORMER 480-120t208V 15 KVA SPARE • I 20AT 120 1 
TRANSFORMER 41D-120t2DIV 15 KVA SPARE 7 I 20AT 120 1 

TRANSFORMER eo.12Dr.ZD11V 15 KVA 8PAAE • I 20AT 120 1 

TRANSFORMER 41D-12Dr.ZDllV 15 KVA 8PAAE • I 20AT 120 1 

TRANSFORMER 480-12Dl20llV 1!1 KVA SPARE 10 I 20AT 120 1 

TRANSFORMER 41G-12Dr.ZDllV 15 KVA LOUVERS 11 1 20AT 0.100 120 1 OI I 0 
TRANSFORMER 480-12Dl20l\I 18 KVA SPARE 12 I 20AT 120 1 
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Load Ust 

FRO• EQUIPMENT 
EQUIP EQUIP DESCRIPTION (SOURCE) ... 

1:zJ 41DV PROPANE BOILER MCC P84C 
1J PROPANE BOit.ER DIST. PNL.. 
1J PROPANE BOILER DIST. PNL 
1J PROPANE SOILER DIST. PNl.. 
1J PROPANE BOILER OlST. PNL 
1J PAOPANE BOILER DIST. PHL 
J PROPANE BOILER OIST PHt.. 
J PROPANE BOILER lml. PNt. 
J PROPANE BOILER DIST. PNl. 

FROM EQUIPMENT 
EQUIP EQUIP DEICRIPTION (IOURCI!) 

"" UIU"12J amJV PROPANE BOILER MCC PB·2C 
TRANSFORMER 480-120l20IV 15 KVA 

RANBFORMER 41D-12tv20IV US ta/A 
RANBFORMER C80-12Dl2DIV 15 KVA 
RANSFOAMER 41D-12Dl2DIV 15 KVA 
AANSFORMER 4I0-12W208V 15 KVA 
RANSFOAMER 480-120l20IV 15 KVA 
RANIFOAMER 480-12Dl2DBV 15 KVA 
RANSFOAMEA 480-12Dr.ZOIV 15 fWA 

TRANSFORMER 480-12Dr.ZOIV 15 t<NA 
TAANSFOAMEA 480-12DmJIV 15 KVA 
TRANSFORMER 480-t'lOllDIN 15 KVA 
TRANSFORMER -.1Zlt'lDIV 1fli KVA 

'""" NT 
EQUIP 

EQUIP DUCAIPTK>H (SOURCE) 

"" 4tlOVBU8 t512QOAT 

OAP<11J 4l!tN suaaua o 

~· 4l!tN SUS BUS D 

~·· 
411NSU88USD 

J 4SI./ SUB BUI D 
J CSNSUIBUSD 
J 4l!tN BUB BUS D 
J ~IUBBUID 
J 4IOl/8U8BUSO 

J d:NSUSBUBD 
J 4IOl/8U81U8D 

J 4llN SUI aua D 

J 4llN aus aua o 
J 4llN aua aua o 
J '1!/IN8U88U80 
J 4IDV aua aua o 
J 4llN au& BYS 0 

J 4llN BUS &us D 

DUKE ENERGY WOODSDALE FUEL OIL ROJECT 13371.035 
4'0V SWITCHGEAR C & D AND PROPANE MCC LOADING AFTl!R PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

TO EQUIPMENT EXllT PROPANE BUJLER BLDG Mt:PLATE co ALll!ITI 

EQUIP NO EQUIP DESCRIPTION CLOAD) BKRNO POU!I RATING HP 
KVA/ 

VOLTII "" AMl'I 
LOAD 

WA AMPI .... 
1APl1.I PROPANI! BOILER DllT. PNL. INCOMING • 1HAT • .. ... • .. .. II 

EXHAUITFAN 1 • 2GAT . .. ... • ... 0.115 0 011 
TRANSFORMER '4m-12otZQIV 15 KVA 2 • 30AT 15 ... • 15 1 .... • 
UNT HEATER 3 3 2GAT 10 ... • 12 • 10 12 
IPAAE • 3 2GAT 3 
UNIT HEATER 5 3 2GAT 10 ... 3 12 • 10 12 
IPAAE 8 • 2GAT 3 
MOTOR OPERATED DOOR 7 3 20AT 0.5 ... 3 o.8 0 0 0 
IPAAE 8 3 2GAT 3 

TOI Qu-d•T CDl8T PROPANE: BOILER •LOO COIMECTED COINClDENTAL ••n 
EQUIP NO EQUIP DEICIUPTION CLOAD) IKRNO POU!I RATING HP KVA/ VOLTI IPH AllPI LOAD 

kVA AMPB .... ··~·-
TRANIFORMER .U0·12DIZOIV ti KVA INCOMING • MAT • .... llO • II >.U .. 
UOHTINQ 1 1 20AT o.•20 120 1 ... 100 0 3.5 
RECEPTACLES 2 • 20AT 0720 120 , ... 1.00 1 • 
UOKTtNG 3 1 20AT ..... 120 1 u • 1 • 
RECEPTACLES • • 20AT 0.720 120 1 ..• 1.00 • • 
UOHTINO 5 • 20AT ..... 120 1 •.. • 1 • 
SPARE 8 • 2GAT 120 1 
8PAAE 7 • 20AT 120 1 
SPARE • • 20AT ,,. 1 
SPARE • • 2GAT 120 1 
SPARE 10 • 2GAT ,,. 1 
LOWERS ,, • 20AT 0.10D 120 1 0.8 ..• 0 1 
IPAAE 12 • 20AT 120 1 

TOEQUIPMu.1 T PROPAHI! BOILER BLDG HAllEJllATE COINCIDENTAL ..... 
EQUIP NO EQUIP DEICRIPnDN (LOAD) COM PT ITAR'tER ••• HP 

KVAI 
VOLTII IPH AMPI 

LOAD 
kVA AMPI - I FACTOR. 

OAPfSTJ lllV al.ii Illa D 1100 AT EXllTINCJ 1a ... , .. ... • 1111 117 ... 
CIA01CB ~- · · ····~·- 1C 200AT 100 480 3 122 0.85 83 ... 

BLANK (NO BREAKER ZA 3 
QMJ11J !WATER TREATMENT uccwr-0 28 800AT 212 293 480 3 ... 0.00 .. .. 
-•JJ PROPANE BOILER MCC PB-SD 2C OOOAT .. 202 ... 3 "' 218 2118 

BLANK NO BREAKER 2D 3 
BLAHK NO BREAKER 3A 3 

~ 
REVERSE OSMOSSS PUMP t 8 31 400AT 250 ... 3 ... 0 0 0 
RAW WATER PUMP 8 3C 200AT 125 480 3 183 0 0 0 
480V FUEL OIL UNLOADING MCC 8 900 AT (NEW) 4C 800AT .. 278 480 3 ... m 215 
BLANK mo BREAKER 4A 3 
Bl.AHK NO BREAKER .. 3 
BLANK !NO BREAKER) 4C 3 
SPAR£ 4D «llAT 3 
BLANK NO BREAKER BA 3 
BLANK fNO BREAl<ERI oe 3 

NO BREAKER 5C 3 
8lAHK NO BREAKER 5D 3 
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Exhibit S 
Pase !'it of 106 

Load List DUKE ENERGY WOODSDALE FUEL OIL ROJECT 13371.035 RwlsJona 
410V SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

fROM EQUIPMENT TO EQUIPME#T R!JUIT PROPANE BOILER BLDG NAMEPLATE CotNCIDfNTAL Ean 
EQUIP EQUJP DEICRIPTION (SOURCE) IQUIPNO EQUIP OEacNPnON (LOAD) COMPT ITARTIR lkA HP 

KVA/ VOLTI IPH AMPI 
LOAD WA AllPI .... -J 8U8 BUB D 800 AT ...... .., UIY PROPANI! llOl.EA MCC PIWD 1fAD. IPAD .. ... ... • ... ... . .. _,.., PROPANE BOILER MCC Pl.eD SPARE 1FOI. FVNIU 3 ,.., PROPANE BOILER MCC P940 SPARE IFllR FVNR3 3 

..... 1 ... PROPANE 90ILER MCC PB.eD SPARE IFIX FVNR3 3 

i= PROPANE BOILER MCC PB-60 SPARE 2FOI. 30AT 3 

PROPANE BOILER MCC P8-5D SPARE 2FllR 30AT 3 

41DV PROPANE BOILER MCC P8-6D SPARE 3FIX 3GAT 3 

'"1SJ nnu PROPANE BOILER MCC PB-5D CPR8F CATHODIC PROTECnOH RECTIFIER F l NORTH) 3FAF 30AT 2D 4llO 3 24 0 .15 17 "' w1SJ PROPANE BOILER MCC PB-50 OAP1SJT 4lN TRANSFORMER 3FOI. 40AT •• 4llO 3 •• o.e • 11 

... 13J U!IN PROPANE BOILER MCC PB-50 ~ DEMIN ~TEA TANK HEATING 3FllR 70AT 42 4llO 3 51 1 42 .. 
13J 4ICN' PROPANE BotLER MCC PB-ID ·~1J PROPANE BOILER DIST PHl.. 4FAF 125AT 1 35.0 4llO 3 43 0.0 24 29 _,.., 4ICW PROPANE 80tLER UCC PB-60 IJ PROPAHE BOILER CM8T. PHL 4FOI. 125AT I 35.0 4llO 3 43 0.0 24 29 

-~3J 411N PROPANE BOtt.ER MCC PB-60 ·• OEMIN ""TEA TRANSFER PUMP 12 4FllT FVNR4 ,. ""' 3 .. 0.15 12 78 ,.., 4ICN' PROPANE BOILER MCC PMD • REGENERATION PUMP 4FUX FVNRI 10 """ 3 12 0 0 0 

-1SJ 41DV PROPANE BOILER MCC PB-SD J PROPANE tM8T PNL 5FAF 125AT 1 35.0 ..., 3 43 0.0 24 29 

AP13J 41DV PROPANE BOILER MCC PB-60 PRIG CATHODIC PROTECTION RECTIFIER G lSOUTHJ 5FOI. 3GAT "' 
..., 3 24 0.15 17 2D 

-12J 41DV PROPANE BOILER MCC P8-5D SPARE 2FIX FVNR3 

-12J 41DV PROPANE BOILER MCC P8-5D BLANK ~SPACE) 5FllR 

12J 41DV PROPANE BOILER MCC PB-50 8lANK ISPACEI 5FIX 

fROll IQUINE•n TO IQUl>MENT (RJUIT PROP•- IOfLER ILDQ NAMEPLATE COINCIDENTAL '"'n 
£QUIP EQ\nP D!SCRIPTK>N (SOURCE) l!QUIPNO EQUIP DESCRIPTION ILQAD, COMPT ITARnR lkR HP 

KVA/ 
VOi.Ti IPH AMPI 

LOAD tVA AllPI 
NO - ,ACTO• 

~·J 41DVSU8BUID 1&pttJ WATER TRJ!ATMENT MCC WT-D 1fAD IPAD Ill IU ... • •• .. .. 
'1APt1J 41DVWATER TREATMENTMCCWl'.O ~ OSMOSIS CLEAN-UP PUMP 1FEJ FVNR3 30 ..., 3 37 0 0 0 

11J 411N'WATER TREATMENT MCC wr.o ......... OECARBONATOR TRANSFER PUMP 1Fkl' FVNR3 50 ..., 3 ., 0 0 0 

:lm"11J 41DVWATER TREATMENT MCC Wl'-0 CMM01C8 MEDIA FIL TEA BLCMER 1FQX FVNR4 ,. ..., 3 12 0 0 0 

11J IDVWATER TREATMENT MCC wr.o Uli1'D1P8 CHEMICAL SUMP PUMP 2FEJ FVNR3 30 ..., 3 37 0 0 0 

.-11J warv 'f"MTER TREATMENT MCC wr .C -7£1 4»J TRANSFORMER 2Fkl' 3QAT 15 ..., 3 18 0.8 • 11 

-11J umv~tER TREATMENT uccwr-o SPARE 2FOX 150AT 3 

1J Wt.TEA TREATMENT Mee wr.o .,,_,A REGEN IM-UNE HE.ATER 3FAX FVCO 2DD 4IO 3 241 0 0 0 
MU111J UKJV WATER TREATMENT MCC Wf-0 lllXEO IEO lllov.ER 4FCf FVNR2 20 .... 3 24 0 0 0 

llJ umv W\TER TREATMENT MCC WT .0 _, FD AERATOR COMPREllOA 4FB./ FVNRI 75 4IO 3 • 0 0 0 

11J W\TEA TREATMENTMCCWT-0 • CDAOut.ANT FEED PUMP 4FkN FVNR1 1 .... 3 1 0 0 0 

11J UDV WATER TREATMENT MCC WT .0 SPARE 4FOR FVNR1 3 

11J 41DV WATER TREATMENT MCC WT.O ~ .. E 4IOV TRANSFORMER 4FIX 50AT 30 ..., 3 .. 0.1 11 zz 
11J 41DV WATER TREATMENT MCC Wf-D SPARE 5FAD FVNR2 3 

llJ 41DV WATER TREATMENT MCC WT.O - OSMOSIS CLEAN.UP HEATER !FEH FVC2 18 4IO 3 22 0.85 ,. 18 

11J 41DVWATER TREATMENTMCCWT'-0 -a POT PERMANG FEED PUMP 5FI. FVNR1 15 ..., 3 2 0 0 0 

11J 41DV~TER TREATMENT MCC WT.O SPARE 5FMP FVNR1 3 
'1&111'11J u.JU"WATER TREATMENT MCC Wf-0 -13PB CAUSTIC DILUTION FEED PUMP 5FQT FVNR1 1 ... 3 1 0 0 0 

.-11J WATER TREATMENT MCC WT.CJ UPI :AC:rn DILUTION FEED PUMP 5FUX FVNR1 1 """ 3 1 0 0 0 

.... 11J amw WATER TREATMENT MCC WT .0 lllAN1< IFAD 3 

11J umvWATER TREATMENT MCCWf-0 OLANK IFEI< 3 

11J 4IOllWATER TREATllEN7 llCC wr.o SPARE IFI. FVNR2 3 

P11J 41DVWATER TREATMENT MCC Wf-0 OETIHTE DEMINIREGINUT TANK AGITATOR 5FllP FVNR1 1.0 480 3 • 015 • • 
11J 4IO\IWA7ER TREATllEN7 MCC wr.o SPARE ISFQT FVNR1 3 

P11J 41DV~nRTREATMENTMCCWJ'-O OETmPB BACKWMH SUMP PUMP IFUX FVNR1 7,5 480 3 • 0 0 0 
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Load Ust 

FROM EQUIPMENT 

E=P EQ'"' Dl!ICRtPTION CIOURC!) 

t3J 41DY PROPANE BOILER UCC P&-&O 
..-o1J PROPANE BOllER DIST PHL 
u.RnJ PROPANE BOILER DIST PNl. 
.-u1J PROPANE BOILER DIST PNL 
...-nJ PROPANE BOILER DIST PNL_ 
AP01J PROPANE BOILER DIST PNL. 
AP01J PROPANE BOILER DIST, PNL. 

...-i1J PROPANE 90ILER DIST PNL. 
J PROPANE 8CMLER DIST PNL. 

PROllll!Q 

E~P EQU1P Dl!ICRtPTION (IOllRCE) 

1JJ 410Y PROPANE BOILER MCC P8-5D 
TRANSFORMER '80-120l2DIV 15 KVA 
TRANSFORMER ~t20t2DllV 15 KVA 
TRANSFORMER 41D-12W2DIV 15 KVA 
TRANSFORMER 41D-12W208V 15 KVA 
!TRANSFORMER 41D-12W208V 15 KVA 
TRANSFORMER 41D-120t2DIV 19 KVA 

RANSFORMER 4fl0.12W:Z08V 15 KVA 

TRANSFORMER 480-t'D»#N 15KVA 
TRANSFORMER 48D-12W2DBV 15 KVA 
TRANSFORMER '80-t2'r.ZOllV 15 KVA 
TRANSFORMER 4fl0.12W2DBV 1! KVA 

PROM EQUIPMENT 
EQUIP 

EQUIP DEICRIPTION (IOURCEI 
"" -13J .&mlV PROPANE BOK.ER MCC PB.OD 
~J .PROPANE BOILER CHST PHL 

J PROPANE lotLER DlST PNl... 
-nJ PROPANE 9011..ER DIST. PHL 

J PROPANE 8011..ER DIST PNL, 
1J PROPANE &OILER DIST. PNL. 
1J PROPANE BOILER DIST. PNL. 
1J PROPANE 80tlER DIST. PNL. 
1J PROPANE BotLER DIST, PNL 

DUKE ENERGY WOODSDALE FUEL OIL ROJECT 13371.035 
ollOV SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

TO !QIJIPMENT EXllT PROPANE IOK.ER ILDG 

EQUIP NO EQUIP DEICRIPTION (LOAD) 

U.PltJ PROPANE 90U.ER Diil. PNL 
EXHAUST FAN 
TRANSFORMER ~1~ 15 KVA 
UNIT HEATER 
SPARE 
UNIT HEATER 
SPARE 
MOTOR OPERATED DOOR 
SPARE 

TO EQUIPMENT 1iaXllT PAOPANI! llOILEA ILDO 

l!QUlP NO EQUIP DEICRIPT10N (LOAD) 

TRANIFORMER ••n11211v 11 KVA 
LIGHTING 

RECEPTACLES 
LIGHTING 
RECEPTACLES 
UOHTIHG 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
LOUVERS 
SPARE 

TO l!QUIPMENT iEXllT PROPANE MMLEA •LDG 

EOUlPNO EQUIP DEICAIPTION CLOADJ 

IANtJ PROPANI llOILIR EXIT. PHL 
EXHAUITFAN 
TRANSFORMER '80-t'JtJ/1m'I/ 15 '!NA 
UNIT HEATER 
SPARE 
UNIT HEATER 
SPARE 
MOTOR OPER.ATEC DOOR 
SPARE 

IKRNO 

INCOMING 

IKRNO 

INCOMING 

10 
11 
12 

BKRNO 

IHCOlllNG 
1 
2 
3 

• • • 
7 
a 

POL.El RA.TINO HP 

J 1HAT t 
3 20AT 0.6 
3 30AT 
3 20AT 
3 20AT 
3 20AT 
3 20AT 
3 20AT 0.5 
3 :l!IAT 

proua RATlNO HP 

J llAT I 

1 20AT 
1 20AT 
1 20AT 
1 20AT 
1 20AT 
1 2DAT 
1 20AT 
1 20AT 
1 20AT 
1 20AT 
1 20AT 
1 20AT 

POLEI RATIHG HI' 

3 111AT 1 
3 20AT o.s 
3 :IOAT 

3 lD AT 

3 20AT 

3 20AT 

3 IO AT 

3 20AT 0.5 
3 :l!IAT 
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NAMEPLATI! 

tz! I VOL Tl t PH ...... - . 15 ... 
10 ... 
10 ... 

... 3 

CONfli!CTI!D -:I VOLTI IPK 

J.M ,zo S 
0 .420 120 1 
0.720 120 1 
0.880 120 1 
0720 120 1 
0 .880 120 1 

i:za 1 
120 1 

120 I 

120 1 

120 1 

0.11XJ 120 1 
120 1 

NAMEPLAT! 
llVAI VOLTS .... 
ICW .. ... • - 3 
15 ... 3 
10 ... 3 

3 
10 ... 3 

3 - 3 
3 

COINCIDfNTAL n!!!ITI 

AMPI LOAD II.VA AMPI .. .. n .... 0.5 
11 
12 10 12 

12 10 12 

..• 
COINCWll:.NTAL R:ITI 

n .... II 
3.5 1.00 3.5 
a.a 100 
•. a 
a.a 100 
o.a 

0.8 1.0 

COINCID!NTA .... JJ 

AMPI 
LOAD •v• AMPI PACT,.,. .. .. n 

0.8 alO 0 as 
18 1 334 • 
12 1 10 12 

12 1 10 12 

0.6 • a • 
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Lood Ult DUKE ENERGY WOODSOALE FUEL OIL ROJECT 13371-0U 
480V SWITCHGEAR C & D AND PROPANE MCC LOADING AFTER PROPANE LOADS ARE REMOVED & FUEL OIL MODIFICATIONS 

'"°M l.QUl~ENT TO EQUIPMENT EXllT PROPANE ERILDG CONNECTED COINCIDEtfTAL «ITI 
EQUIP EQUlP DEICRIPTION (SOURCE) EQUIP NO EQUIP DEICRIPTION (LOADI IKRNO POLEI RATING HP 

KYA/ VOLTI IPH AllPI 
LOAD 

kVA AMPI - - ··---13./ 4llOV PROPANE BOILER MCC PB.SO TRANIFOIOIER • ·12llJllV 11 KVA INCOMING • IOAT • U4 1• • .. .... .. 
TRANSFORMER 41D-12Dr.ZDIV 15 KVA UCJHTING 1 1 20AT 0.42D 120 1 35 1 OD • . .. 
TRANSFORMER 480-12Dr.ZDIV 15 ta/A RECEPTACLES 2 1 20AT 0 .720 12D 1 •.. 1 OD 1 • 
TRANSFORMER 41D-12Gl2DIV 15 KVA UGHTIHG 3 1 20AT ..... 1:11 1 •.. 1 1 • 
TAAHSFOAMER 4I0-120aJfN 1S KVA RECEPTACLES • 1 20AT O.T2D 1:11 1 e.o 10D 1 • 
TRANSFORMER ..,_12Dt2DIV 15 ta/A UOHTING 5 1 20AT o .... 1:11 1 5.1 1 1 • 

fWrllFORMER 4IO-tD2DIV 15 ta/A 8PAM • 1 20AT 120 1 
RAHIFORMER 4I0-12WDV 15 tlNA IPARE 7 1 20AT 120 1 
RAHSFORUER 480-1:zar.zDIV15 ta/A 8PARE • 1 20AT 120 1 
RAHSFORM£A 481).12Dt2DIV 15KVA IPA.RE • 1 20AT 1:11 1 
RAHSFORMEA 480-t2W208V 15 KVA SPARE 10 1 20AT 120 1 

TRANSFORMER 4I0-12111201Y 115 KVA 1.0UVERI 11 1 20AT 0.tOD 120 1 ... 10 0 I 

TRANSFORMER 480-120l208V 15 KVA SPARE 12 1 20AT 120 1 

• •GUI ... TO EQUIPMENT EXIST PROPANE lut1..ER BLDG IPUTE COINCIDENTAL IHTI 

EQUIP 
EQUIP DESCRIPTION (IOURCE) EQUIP NO EQUIP DESCRIPTION (LOADI IKRNG POLEI RATING HP 

KYAI 
VOLTI IPH AMPS 

LOAD 
kVA AMPS - ... ··-·--

13./ 4D/ PROPANE BOILER MCC PND IAP01' PftOPANI! llOIL!A DllT. PNL INCOMU•O • 100AT 1 .. ... • .. .. • 
1J PROPANE BOILER DIST. PNL, EXHAUST FAN 1 3 20AT 0.0 ... 3 0.1 0.85 0 . .. 
1J PROPANE BOILER DllT PN1.. TRANSFORMER 410-1:zonDIV 15 KVA 2 3 30AT , . ... 3 18 1 3.34 4 
1J PROPAHE BOn.ER DIST. PHI.. UNIT HEATER 3 3 20AT 10 ... 3 12 1 10 12 
1J PROPANE BOILER DIST. PNL.. SPARE 4 3 20AT 3 
J PROPANE BOILER DIST, PHL UNIT HEATER 5 3 20AT 10 ... 3 12 1 10 12 

1J PROPANE BOILER Ot&T PNL IPARE • 3 20AT 3 
1J PAOPANE 8011..EA DIST. PNL. MOTOR OPERATED OOOA 7 3 20AT 0.5 ... 3 . .. 0 • 0 
J PROPANE BOtL.ER DllT. PHL 8PARE • 3 2DAT • 

fROM EQUIPMENT TO l!QUtNENT tl!Xlat PROPANE 80CLEA BLDG! CONNECTED COINCIDENTAL ... 
EQU• !QUIP DEICRIPTION (IOURCE) EQUIP NO EQUIP DEICAIPTION CLOAD) IKRNO POLEI RATING HP 

KYAI VOLTI OPH AMPS 
LOAD 

kVA AMPS llD - P.l.CTO• 
-13./ aov PROPANE BOILER MCC PB-60 TRANlfOIUll!R.U0.1IOIZllV 11 KVA INCOMING • llAT • .... 111 • .. .... • 

TRAN&FORMER 41D-12Dt2DIN 15 KVA LIGHTING 1 1 20AT 0.420 120 1 u 1.0D • u 
TRANSFORMER 41D-12W2DIV 15 KVA RECEPTACLEI 2 1 20AT 0720 120 1 1 .0 1.00 1 • 
TRANSFORMER 41D-1:D2DllV 15 KVA LIGHTING 3 1 20AT o .... 120 1 •.. 1 1 • 
TRANSFORMER 41D-12Cr.ZOBV 15 KVA RECEPTACLES • 1 20AT 0.720 120 1 1 .0 1 OD 1 • 
TRANSFORMER 48CJ.1D2DIV 15 KVA UOHTINO • 1 20AT o .... 120 1 u 1 1 • 
TRANSFORMER 480-1D2DIV 15 KVA SPARE • 1 20AT 120 1 
TRANSFORMER 480-12W2DIV 15 KVA SPARE ' 1 20AT 120 1 
TRANSFORMER 41D-1 ZW208V 15 KVA SPARE • 1 20AT 120 1 
TRANSFORMER 480-120r.Z08V 15 KVA SPARE • 1 20AT 120 1 
TRANSFORMER 41D-120QQllV 15 KVA SPARE 10 1 20AT 120 1 
TRANSFORMER 41D-120QQllV 1!1 KVA LOWERS 11 1 20AT 0.100 120 1 OJI 1 0 0 I 
TRANSFORMER ~120t'208V 1!1 KVA IPARE 12 1 20AT 120 1 

llllilli 
1. ~ON KEY OIAGRAM E·2CJl.3 
2. WATER TREATING AEDUHOAH'T LOADS HAVE THE RVNNlHG LOAD ON THE ·A• BUS AND THE *OFF. LOAD ON THE 0 8° BUS, TO LOAD THE 0A• BUS M HIGH M POSSIBLE (I.E.. A CONSERVATIVE BUT ALSO A POSSIBLE SCENARK>). 
3. FOR CAntOOtC PROTECTION lOAOS, USE_,.. Of' BREAMER TRIP RATING 
4. SWOR LOAD ANO MAROWUE ME BAaEO ON 4-6-17 ~DOAH ANO NOT ON OWG E-207 BHE£TS 3 & 4, 
5 REFEREHCE~ E-208SH1FOR_41IOYSUSE~14_& 1 5t.E~2D7 8H 3. 4& IS FOR 411/NBUSEB C, 0 , E &F; E-D SH 4 FOR MCCS Ps-E & P&-f: E-208SH 3 FOR MCCS P8-2C & PB~O 
8 ~B DUE TO_fUELO![ !IOOjFICATiCHSftE S~IN BLUE 81W>[Nll. 
7. 411)1 SWTCHOEAR DUS TIE BREAKER NEEDS TO BE REPLACED "8 v.ELL "8 (1) INTERNAL BUS CONNECTIONS TO BUS C AND (2] EXTERNAL CABLE OR BUS CONNECTIONS TO BUS D 
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Load List 

4IGV FU!L OIL IKID 8V11TCHOl!AR 131 IN""" 
'ROM l!QUIPMENT 

EQUIP NO EQUIP DllCAIPTION (SOURCe) EQUIP NO 

u 1HYIWITCHO!ARaU&1• T1llO MPlW 

OAPXJU 1H-UDllT7V llllllm KVA TRANlfORllER 1APXYJ 

-xvJ --- FUEL OIL SKtD SWlR 135 

-xvJ 4mY FUEL OIL SKID IVGR 1» 

JN'XYJ 41DV FUEL OIL SKID S\NGR 135 

-xvJ 41DV FUEL OIL SKID S\NGR 13$ 
~xvJ 41/N FUEL OIL SKID SIMJR 135 

.--XYJ 410V FUEL OIL SKID SWJR 130 

-XYJ 4f/lN FUEL 011. SKID &WGR 135 
-xvJ 410V FUEL OIL SKID &WGR 135 

XYJ 41DV FVEL Oil SKJD &'MIR 135 
-xvJ 41DV FUEL OIL SKI> 8"40R 135 

XYJ 4IOV FUEL OIL SKK> 8\\GR 135 
-xvJ 4f/lN FUEL OIL SKID 8\\GR 135 

41GV POWl!R PANEL 123 , ....... 
PROM eaUIPMl!NT 

EQUIP NO EQUIP Dl!:ICRIPTION (IOURCEJ EQUIP NO 

IDAPXYJ .... v PU!L OIL llOO IWOR UI 
CID-4IDl'Z'7T TRAH&FORMER 135 
4tJlJIZT7V Pov.ER PANEL 135 
UIJfZTTV Pov.ER PANEL 135 
4mlZTTV Pov.ER PANEL 135 
4tJIJ/Z77V PO\\ER PANEL 135 
4l/IJfZTT\I PO'AER PANEL 135 
4ml27TV POWER PANEL 135 
4tllJl277V PO'AER PANEL 135 
4«11277V PCMER PANEL 135 
4«112TN ~R PANEL 135 
4SJll1TV ~A PANEL 135 
4lJIJl'lTTV PO'AER PANEL 135 

N- FO Alo.,.._, Syt'9m 20t7 .... 25,.IDIMwFO """91" 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371-G:IS 
PRELIMINARY lltilI FUEL OIL 410V SWITCHGEAR LOADING 

TO l!QUIPMENf NEW PUEL OIL IU:CTAK:AL IUILDINQJ 
IKR IKR 

EQUIP DESCRIPTION (LOAD) FRAME TRIP 

11M1111t7Y llHIUJJ KVA TRANlfORMl!lt 
NGY FUEL OIL IKIO IWGR UI (NIW) 4000AF 4000AT 

4IOV FUEL OIL SKID SWOR 13'--:Z41 TIE BREAKER (NORMALI. Y ....... 4000AT 

H,. t'UEL OIL FORW tHO GKIU 11 PUMP 1 ...... 40DAT 

HP FUEL Oil FO~ulNO SKID 11 PUMP 2 ...... ..... , 
Ut:L Oil FORWAR IKIU 11 HEATER ...... 40DAT 

HP FUEL OIL FORWARDING SKID 13 PUMP 1 ...... 40DAT 

HP FUEL OIL FO JNO SKID '3 PUMP 2 ...... 40DAT 

FUEL Oil. FORV*.RDING SKID la HEATER .,.,.., 40DAT 

,... FUEL Oil FORWARDING t»UO 15 PUMP 1 ...... 40DAT 

KP FUEL Oil FORWARDING SKID t5 PUMP 2 ...... 40DAT 

FUEL OK. FORV*.RDCNG SKID fS HEATER ...... 4DDAT 

4ICMIDl2n TRANSFORMER 150 KVA ...... 22SAT 

SPARES (QUANTITY LATER) UIAT 

TO EQUIPMENT (NEW FUEL OIL EU!CTRICAL IUILDING) 
IKR 

EQutP OHCRIPTION (LOAD) FRAME RATING 

iUO.all1'17 TRANIFORllER UI 1H KVA JIOAP IJIAT 
4llOllT7V 3 PHASE POMA PANEL (24 CIRCUITS) 15DAF 150AT 
FORWAADtNG SKID 11 FUEL OIL LEAKAGE PUMP LOCAL STARTER 15DAF 15AT 
FORWARDING SKID f3 FUEL OIL LEAKAGE PUMP LOCAL STARTER 15DAF 15AT 
FORWARDING SKID f5 FUEL Oil LEAKAGE PUMP LOCAL STARTER 15DAF 15AT 
30 KVA TRANSFORMER FOR PDC INTERIOR LIGHTING 15DAF !!OAT 

:SO KVA TRANSFORMER FOR POC EXTERIOR LIGHTING 15DAF !!OAT 

POC HVAC t1 15DAF <OAT 

POC rfl/N; 12 15DAF <OAT 

MOTOR OPERATED OOOA (IF AEQUIAEDl 15DAF 20AT 

FUEL Oil 8.00 AREA WELDCNO RECEPTACLES 11 , 3, 5 15DAF 12SAT 
BATTERY CHARGER 11 18DAF 15AT 
SPARES QUANTITY LATER 15DAF 20AT 
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HP .... .... 
2U ... 
2114 
2114 

2114 
2114 

HP 

u 
23 
75 
7.5 
75 

05 

NAMl!PUTt: 
KYAI 

VOLTI IPH AMPI -... .... • HO ... ... • HH ... 3 3111!1 ... 3 ... ... 3 ... 
2llO ... 3 301 ... 3 328 ... 3 32" 
2llO ... 3 301 ... 3 328 ... 3 328 
250 ... 3 301 
150 ... 3 323 

3 

NAMl!PLATE 
KVA/ 

VOLTI IPH AMPI -170 ... J ... 
270 ... 3 3SB ... 3 • ... 3 • ... 3 • 
30 ... 3 37.7 
30 ... 3 37.7 
25 ... 3 30 
25 ... 3 30 ... 3 0.6 
150 ... 3 180 
10 ... 3 12 

3 

COINC1DINTAL (l!IT) 

LOAD 
lVA A""8 

FACTOR .... '" .... 1047 

• 0 . ... 222 271 
D 0 0 
1 2llO 301 

o ... 222 271 
0 • 0 
1 2llO 301 

a.a 222 271 
D 0 0 
1 2llO 301 
D 88 1DS 

CotNCIDl!:NTAL lEITI 
LOAD 

•VA AMPI 
FACTOR .. ... 

• 108 
o .. • • ... • • o .. • • 
0.8 1• 22.0 

0.8 18 22.6 

0.5 13 15 
0.5 13 15 

• 0 D 

• • D ... • 10 

E••lblt 5 
Pap:~oflll6 

Revision 0 



Load List 

120/20IV PANl!L 12J ,...,.. 
'ROM EQUIPMENT 

EQUIP NO EQUIP DEICRIPTION (IOURCE) IQUIPHO 

"1J/'rf1V 3 PHASE PO'M!R PANEL 30 CIRCUITS 
TRANSFORMER 41D-12IJl2DIV 45 KVA 
120llOIV PANEL 135 

12Cll2CllVPANEl 13111 
12W2CllV PANEL 135 
12CJl20IV PANEL 13!1 
120QQIV PANEL 13:!1 
120t208V PANEL 135 
120/2£8V PANEL 135 
12Dl20IV PANEL 135 
t20l20IV PANEL 135 
12Dl208V PANEL 135 
120l20IV PANEL 135 
120l20IV PANEL 135 
12Dl20IV PANEL 135 
12Dl2DIV PANEL 135 
12Dl2CJIV PANEL 135 
12Dl2CllV PANEL 135 
1'1f:J/2m\J PANEL 135 
12Ql2DIV PANEL 135 
12Ql20IV PANEL 135 
120t'20IV PANEL 135 
120t'20IV PANEL 139 
120l20IVPANEL 135 

1ZI VDC Dl81RIBUTION PANl!L •-
PROM EQUIPMENT 

EQU•NO EQUIP DEICRIPTION (IOURCEJ EQUIP NO 

BATTERY (USE FUSES, NOT BREAKER&) 

BATTERY CHARGER 11 
BATTERY CHARGER 12 
125V DC DtBTAIBUTION PANEL 
125V DC DtSTAIBUTION PANEL 
125V DC DISTRIBUTION PANEL 
1 '5V DC DISTRIBUTION PANEL 
125V DC DISTRIBUTION PANEL 
125V DC DISTRIBUTION PANEL 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.035 
PRELIMINARY lWJl FUEL OIL 480V SWITCHGEAR LOADING 

TO EQUIPMENT (NEW FUEL OIL ELECTRtCAL IUILDINO) 
BKR 

EQUIP DESCRIPTION (LOAD) FRAME AATINQ 

RANlfORMER "1·1ZllZOIV •t ICVA 111AF IOAT 
12QQOIY PANEL 135, 30 CIRCUITS 12'1Af 20AT 
UNIT 1 FUEL OIL METER 12'1Af 20AT 
UNrT 3 FUEL OIL METE:R 125Af :mAT 
IJHIT 9 FUEL OIL MET£R 12'1Af :mAT 
FIRE PROTECTION aYSTEM Cf AEO'D MAY BE ONLY DETECTOR& 125Af :mAT 
4IOV FUEL OIL 6'UO SWOR 135 &PACE HEATERS 125Af :mAT 
HP FUEL OIL FORWARDtNO SKID 11 PUMP 1 MOTOR HEATER 125Af :mAT 
HP FUEL Oil FORWMOINO SKID 11 PUMP 2 MOTOR HEATER 12'1Af :mAT 
HP FUEL Oil FOAWAROIHO &IUD '3 PUMP 1 MOTOR HEATER 125Af :mAT 
HP FUEL OIL FORWARDING SKID 13 PUMP 2 MOTOR HEATER 125Af :mAT 
HP FUEL OIL FORWARDING SKID 15 PUMP 1 MOTOR HEATER 125Af :mAT 
HP FUEL OIL FORWARDING SKID 15 PUMP Z MOTOR HEATER 125Af :mAT 
RECEPTACLES 12SAf 20AT 
RECEPTACLES 12'1Af 20AT 
RECEPTACLES 125Af 20AT 
POC INTERIOR LIGHTING 125Af :mAT 
PDC INTERIOR LIGHT&NG 125Af :mAT 
PDC INTERIOR LIGHTING 125Af :mAT 
PDC INTERIOR LIGHTING 125Af :mAT 
PHOTOELECTRIC CONTROL FOR LIGHTING 125Af :mAT 
SPARES lQUANTITY LATERl 125Af :mAT 
SPARES QUANTITY LATER 125Af :mAT 
SPARES (QUANTITY LATERl 12'1Af :mAT 

TO l!QUIPMENT INEW FUEL OIL ELECTRICAL IUILDINOJ 
IKR 

!QUIP DEICRIPTION CLOAD) FRAME RATING 

125V DC DISTRIBUTION PANEL, 1DDA, 2 .. CtRCUITS 12!1Af 100Af 
t25V DC DISTRIBUTION PANEL 12'1Af 30AT 
t2SV DC DISTRIBUTION PANEL 12'1Af lOAT 
4IDY &WITCHG BREAKER TEST CABINET 12!1Af lOAT 
4IOV SWITCHGEAR 123 CONTRDl P~A 125Af ouA 
4IOY SV\4TCHGEAR 123 TRIP & COMMUNICATION f'DM:R 12!1Af 20AT 
4IOY &V\4TCHGEAR 458 COfi{TRUL "CMleR 125Af &OAT 
.. IOV &Wll CHG 458 TRIP & CoMMUNICAllON POM:R 125Af :mAT 
SPARES lQUANTITY LATER 125Af LATER 
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HP 

• 

HP 

• 

CONNECTED 
l<VAI VOLTI f PH .... 
" 110 • 

10,81 120 3 
oeo 120 1 
o.eo 1:m 1 
oeo 120 1 
025 1:m 1 
1.eo 120 1 
050 120 1 
050 120 1 
0.50 120 1 
0.50 120 1 
0.50 120 1 
0.50 120 1 
0.72 120 1 
o.n 120 1 
0.12 120 1 
o.so 120 1 
0.50 120 1 
0.50 1:m 1 
0.50 120 1 
0.50 120 1 

3 
2 
1 

CONN!CTl!D 
l<VAI 

VOL.Tl ... 
""' .. ... 2 

2 125 2 

• 125 2 
1 125 2 

• 125 2 
1 12'1 2 

125 2 

AMPI .. ... 
5.0 
5.0 
5.0 
2.1 
125 ... ... ... ... 
• .2 ..• 
6.0 
6.0 
6 ,0 

•2 
•2 
•2 ... 
42 

AllP8 

112 

16 

'° 6 

'° 6 

COINCIDENTAL (EIT) 
LOAD 

•VA AMPI 
··~-

I 71 

• 12 
1 1 5 
1 1 • 
1 1 • 
1 0 2 
1 2 13 
0 0 0 
0 0 0 
0 0 0 
1 1 • 
0 0 0 
1 1 • 
1 1 • 
1 1 • 
1 1 • 
1 1 • 
1 1 • 
1 1 • 
1 1 • 
1 1 • 

COIJrfCIDENTAL ~In 
LOAD ••• AMPI IHCTOR 

12 .. 
0 0 0 
1 5 '° 1 1 • 
1 5 .. 
1 1 8 
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Load Lia! 

4IOV FUEL OIL SKID 8WTCHOEAR 241 IN.,.. 
FROM t:G'"PMEN 

l!QUIPNO EQUIP DEICRIPTION llOURCE) l!QUIP NO 

APOJJ 111V IWITCNO!AR BUI 11 ru.'8TINQ IAPYYJ 
IAPYYJ 1to41m7V JllllUU KYA TRANIFORMER AP'tZ.I 
-vu 4m'VFUEL0~8KIOIV\GR248 

- vu 480\I f UEl. Oil SKIO SWJR 241 

-vu 4aDV FUEL OIL &KIO SWGR 241 

-vu _, .. FUEl OIL SKJO SVGR 2fl 

-vu A&JV FUEL on. 8KJO BWlA 248 

-vu 4111V FUEL Oil &KIO 8.- 248 
~vu 4llN FUEL Oil SKID 8\r\OR 241 
ON'VU 41/N FUEL Oil SKID SWGR 24S 
~•VU 480\I FUEL Oil SKID S\r\GR 241 

-vu 4IOV FUEL Oil SKID S\r\GR 241 
-vu 4lOI FUEL Oil SKID S'AGR 241 

4IOll POWER PANEL 241 IN""" 
fROM EQUIPMENT 

EQUIP NO EQUIP DESCRIPTION CIOURCE} IQUIPNO 

410V fUEL OIL IKID SWOR 241 
~TRANSFORMER 241 
40l277'V PCMER PANEL 248 
4ftJl271V PCMER PANEL 248 
41D1277V PCMER PANEL 241 
"8Dl277V POV.EA PANEL 241 
4llJ/2TTV POWER PANEL 248 
-4IOl'lT1V POWER PAHEL 2"8 
4IKJ/Z11V PO\W.R PANEL 248 
4m>l2T7V P~R PANEL 248 
4llJfZ11V POWER PANEL 248 
4llJ/7TTI/ POME:R PANEL 248 

DUKE ENERGY WOODSDALE FUEL OIL PROJECT 13371.038 
PRELIMINARY JI.WI FUEL OIL 410V SWITCHGEAR LOADING 

TO EQUIPMENT 1~XlaT PROPANE IOILEA eUJO 
IKR 

EQUIP DESCRIPTION {LOAD) FRAME IKR 

tll-llOIJ77V ZIOllUH KVA TRANIFORM!R 
V FUEL OIL &KID IWQR 141 {N!W) .... .,, 4000AT 

HP FUEL otL FORWARDING SKID 12 l'VMP 1 -- «JOAT 
HP FUt:L Oll FORWARDlfrfO &Kto 12 , UMP 2 -- «JOAT 
!FUEL O&L FORWMOING SKID 12 HE..-.• ~R IOON' «JOAT 
HP FUEL Oil FOn.--.111-.. &KIO 14 PUMP 1 IOON' «JOAT 
HP FUEL Oil FORWAR~NG ltuO 14 PUMP 2 ...... 400AT 
FUEL Oil FORWAAtl"fO SKJD f4 HEATER IOON' 4DDAT 
HP FUEL Oil FORWARDING SKID 11 PUMP 1 IOON' 400AT 
HP FUEL Oil FORWARDING stU0 II PUMP 2 IOON' 400AT 
FUEL OL FORWMDtNG SKID II HEATER IOON' 400AT 
410-410r.ZT7 TRANSFORMER 150 KVA IOON' 2215AT 
SPARES (QUANTITY LATER) IOOAT LATER 

TO EQUIPMENT (NEW FUEL OIL ELECTRICAL IUILOINOI 
IKR 

EQUIP DEICRIPTION (LOADI FRAME RATING 

-~IJTI TRANlfORMER 241 1IO KYA NUT UIAT 
3 PHASE POV'1ER PANEL 24 CIRCl.RT$1 t2!1N' 150AT 

FORWARDING SKlD 12 FUEL Oil LEAKAGE PUMP LOCAL STARTER t2!1N' 15AT 
FORWARDING SKID 14 FUEL Oil LEN<AGE PUMP LOCAL STARTER t2!1N' 15AT 
FORWARDING BtUD II FUEL ~l LEMAOE PUMP LOCAL ST ARTER t2!1N' 15AT 
30 t<NA TRANSFORMER FOR POC INTERIOR LIGHTING 12!1N' &OAT 
3D t<NA TRANSFORMER FOR POC EXTERIOR LIGHTING t2!1N' &OAT 
POCHVAC13 '"'"" <OAT 
PDCHVAC'4 125N' 40AT 
FUEL Oil 8KIO AREA ~LDINO RECEPTACLES f2, 4, II t25N' 125AT 
BATTERY CHARGER 12 t2!1N' 15AT 
&PARES QUANTITY LATER 12!1N' :!OAT 
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HP .... .... 
211 
211 

211 
211 

211 
211 

HP 

u .s 
ZZ.5 

7.5 
7.5 
7.5 

NAMEPLATI! 
KVAI VOLTI I PH AMPI 
KW 
IOO 41&0 ' '" ... .... ' Jtll 

4'IO 3 :m 
4'IO 3 :m ... .... 3 301 ... 3 3:19 ... 3 321 

Z!IO ... 3 •30t ... 3 321 ... 3 321 
Z!IO ... 3 30t , .. ... 3 325 

3 

NAMEPLATE 
l<YAI 

YOLTI IPH AMPS -170 .... 3 ... 
270 ... 3 350 .... 3 • ... 3 • ... 3 • 
30 ... 3 37 7 
30 .... 3 37.7 
2!I ... 3 30 

25 ... 3 30 
tSO ... 3 ... 
10 ... 3 t Z 

3 

COINCIDENTAL HT 
LOAD 

OVA AMPI 
FACTOlll .... ... .... ... , 

o ... 222 ,,. 
0 0 0 
t ... 301 

0 ... 222 27t 
0 0 0 
t Z!IO 301 

015 222 270 
0 0 0 
1 ... 30t 

0 .. 108 

COINCIDENTAL (l!IT) 
LOAD 

•VA AMPI •ACTOR .. ... .. , .. 
OU • • 
0.85 • • 
0.15 • • 
0.1 11 zze 
0.6 10 zze ... t3 t5 
0.5 t3 ts 
0 0 0 

0.0 • t O 

E:s:blbh!I 
Pase 56 ofl06 
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Load Llat 

EQUIP NO 

1ZDIZOIV PANEL 241 •-
FROM EQUIPMENT 

EQUIP DHCRIPTION (IOURCEJ l!QUIPNO 

4tl/JQT1V 3 PHASE PO\\ER PANEL {30 CIRCUITS 
TRANSFORMER 480-120l20IV 45 KVA 
12Dl20IV PANEL 248 
t20t'20IV PANEL 241 
120l20IV PANEL 248 
120nmV PANEL 248 
120f2mY PAHEL 241 
120l20IV PANEL 241 
12Dl20IV PANEL 248 
12Dl20IV PANEL 248 
12W20IV PANEL 2..S 
12Dl2DIV PANEL 248 
12Dt'2DllVPANEL 241 

t 20l20IV PANEL 248 
t 2D12mV PANEL 241 
t 201201V PANEL 248 
t 2Dl2Cl8V PANEL 248 
t 20l'20IV PANEL 248 
tD208V PANEL 248 

120l20IV PANEL 248 
120l20IV PANEL 248 
12Gl2DIV PANEL 241 
12Dl20IV PANEL 248 

~ 

DUKE ENERGY WOODSOALE FUEL OIL PROJECT 13371.035 
PRELIMINARY JI.WI FUEL OIL 480V SWITCHGEAR LOADING 

TO EQUIPMENT lNEW FUl!L OIL ELECTRICAL BUILDING) 
IKR 

EQUIP DEICRIPTION (LOAD) FRAME RATING 

RANIFORMER a0.12lllOIV •I KVA UIAF llAT 
12DmMIV PANEL 241. 30 CIRCUITS 125Af 20AT 
UNIT 2 FUEL OIL MET£R "'""" 20AT 
UNIT 4 FUEL OIL METER 12"Af 2DAT 
UNIT 9 FUEL Oil METER '"""" "'"' 48/NFUEL Oil &kJO SWGR 241 SPACE HEATERS 125Af 2DAT 

P FUEL otL FOAWAAOINO IKJD 12 PUMP 1 MOTOR HEA TEA '"""" "'"' HP FUEL OIL FOAWAAD .. G IKJI> 12 PUMP 2 MOTOR HEATER '"""" "'"' HP FUEL Oat. FORWARD .. Cl 1K1D 14 PUMP 1 MOTOR HEA TEA '"""" 2DAT 
HP FUEL Oh. FORWARDlNG SKID 14 PUMP 2 MOTOR HEATER 125AF "'"' HP FUEL Oil FORWARDING SKID A PUMP 1 MOTOR HEATER 125Af "'"' HP FUEL OIL FORWARDING SKID 18 PUMP 2 MOTOR HEATER 125Af 2DAT 
RECEPTACLES 125Af 20AT 
RECEPTACLES 125AF 20AT 
RECEPTACLES 125AF 20AT 
PDC INTERIOR LIGHTING 125AF "'"' PDC lNTERIOR LIGHTING 125AF 2DAT 
PDC INTERIOR LIGHTING 125Af "'"' PDC INTERIOR LIGHTING 125AF "'"' PHOTOELECTRIC CONTROL FOR LIGHTING 125Af "'"' SPARES (QUANTITY LATER) 125Af "'"' SPARES QUANTITY LATER 12"Af "'"' SPARES QUANTITY LATER) ''""" "'"' 

t EQUIPMENT NUMBERS AND SWTCHGEAR & TRANSFORMER DESCRIPTIONS ARE PLACEHOLDERS UNTIL FUEL OL NUMBERING SYSTEM 1S ESTABLISHED. 

HP 

• 

CONNICTl!O COINCIOl!NTAL (EIT) 
KVA/ 

VOLTS ... AMPI LOAD 
•VA AMPI llW fACTOI' 

11 ... 121 • 11.JJ • 71 
10.81 120 3 11.33 • 75 
o.eo 120 1 5.0 1 1 • 
o.eo 120 1 5 .o 1 I • 
o.eo 120 1 50 1 I • 
100 120 1 12.5 1 2 13 
0.00 120 1 4.2 0 0 0 
0.00 120 1 4.2 0 D D 
o.oo 120 1 42 D D D 
D.00 120 I 4.2 I 1 4 
0 .00 120 1 4.2 D 0 D 
D.00 120 1 42 I 1 4 
D.72 120 I 6.D I I • 
0,72 120 1 •-• 1 I • 
o.n 120 I """ 1 I • 
D.00 120 I 4.2 I I 4 
0.00 120 I 42 I I 4 
0.00 120 I 4.2 I I 4 
0.00 120 I 4.2 I I 4 
0.00 '"' I 4.2 1 1 4 

3 
2 
1 

2 FOR EACH SWTCHGEAR, ONE OF ntE lV«> UNIT HP FD FORWARDING PUMPS IS ON FOR 1VloO UNITS AND BOTH ARE ON FOR THE ntlRD UNIT. UNITS 1 & 4~RE ARBITRARILY SHOWN AS THE UNITS WTH BOTH PUMPS ON 
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The liquid fuel system (M8N) supplies fuel oil to the combustion chamber fuel oil system in the combustion chamber 
block (M8M01) at a controlled flow rate and pressure. Fuel oil flow is controlled based on the gas turbine loading. The 
liquid fuel system includes a trip valve arrangement to immediately interrupt the supply of fuel to the burner whenever an 
emergency trip is initiated. 

2 DESIGN 
Fuel oil is supplied to the liquid fuel system from a plant supply fuel tank (customer scope). The liquid fuel system 
provides delivery, filtration, fuel leakage collection, and pressure and flow regulation. The draft delta P&ID [1] [2] shows 
the flow path of fuel oil from the plant supply connection to the main shutoff valve, booster pumps, fuel filter, flow 
transmitter, shutoff valve, trip valve, and into the fuel nozzle in the combustion chamber fuel oil system (M8M01 ). All 
components are located together in the fuel pump block (M8N01) except for the main shutoff valve, the interconnecting 
piping, the fuel leakage tank (M8M3588001, tbd) and the valves located on the combustor. 

3 SYSTEM DESCRIPTION 
MAIN SHUTOFF VALVE (M8N31AA001) 
The main shutoff valve stops the flow of fuel oil from the plant supply fuel tank to the liquid fuel supply system (M8N31 ). 
The main shutoff valve has an AC motor that operates a ball valve. The valve is also equipped with a backup manual 
drive. Remote indication of the valve position is provided by "open" limit switch (M8N31AA001 H) and by "closed" limit 
switch (M8N31AA001 L). The "dosed" limit switch signals a remote alarm if the valve fails to fully dose during a closing 
sequence. 

PRESSURE LIMITING VALVE (M8N31 DP001) 
A pressure limiting valves are included in the liquid fuel supply system to protect the system and its components from 
over-pressurization. Over-pressurization could occur if the system was shut down and the ambient temperature increased 
(causing liquid expansion). The valves are opened by system pressure operating against pre-set spring pressure. 
Pressure limiting valve M8N31 DP001 directs the flow of fuel oil to the leakage fuel return system (M8N35) and into the 
sump tank (M8N35 88001) when relieving excessive pressure in the fuel supply system after the main shutoff valve. 

FUEL FILTERS (M8N31AT001/2) 
The fuel filters remove foreign material from the liquid fuel oil to prevent fouling of the downstream components. 
The liquid fuel filters inlet piping also contains manually operated drain and vent valve and piping for draining fuel oil or 
venting air from the fuel filter. The vented air-fuel mixture is directed to the leakage fuel return system (MBN35). Drain 
and vent valves must remain closed during operation. 
A differential pressure transmitter (M8N31CP002) monito~ the pressure drop across the fuel filter. An alarm appears 
remotely if the pressure transmitter detects a rise in the differential pressure above the pre-set limit indicating the filter 
needs cleaning. 

FUEL PUMPS (M8N32AP101/201) 
The fuel pumps supply oil from the liquid fuel supply system (M8N31) to the liquid fuel system (M8N32). The fuel pump 
provides the increased pressure required for proper atomization of the fuel for combustion. 

There are two pumps installed in parallel, each pump is capable to supply the full amount of fuel oil flow needed to 
operate the gas turbine. A switch over from one pump to the other during operation is not possible. Switch over is only 
allowed ifthe fuel oil system is not in operation. It is done manually by operating the isolation valves (M8N31AA102 
MBN31AA202, M8N32AA103, M8N32AA 203). The fuel pumps are centrifugal pumps. A minimum flow of fuel is 
provided by system design to prevent overheating and damage to the pump. 

Upstream of the fuel pump is a remote pressure switch assembly (M8N31CP103/104). The pressure switch must signal 
that fuel pressure is above minimum during a gas turbine start-up to allow start-up of the fuel pump. Downstream of the 
fuel pumps is a temperature indicator (M8N32CT104/204) which provides a remote indication of fuel temperature. A 
pressure transmitter assembly (MBN32CP001) is also located downstream of the fuel pumps. If the pressure transmitter 
senses fuel pump discharge pressure dropping below a pre-set minimum, a signal is sent to the control system to initiate 
a trip of the gas turbine. 

RECIRCULATION CONTROL VALVES (M8N32AA101/201) 
The recirculation control valves provide a flow of fuel oil from the fuel pump discharge back into the plant supply tank 
through the fuel return system (M8N34) to prevent overheating the pump before the gas turbine has reached rated 
speed. A centrifugal pump which does not have sufficient discharge flow rate will develop high internal temperatures due 
to internal recirculation. A pressure limiting valve (M8N34DP001) protects the fuel return system from excessive pressure 
by relieving pressure to the inlet of the fuel oil pump. 
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Downstream is the return line from the fuel leakage return system from the sump pump (MBN35AP001) through a shutoff 
valve (MBN35AA005). Non-return valve (MBN34AA 101/201) prevents fuel from flowing back through the fuel return 
system from the plant supply tank. Shutoff valve MBN34AA005 allows supply tank isolation during maintenance. The 
shutoff valve is located on the plant supply fuel tank. The shutoff valve must remain open during operation to ensure a 
flow path for the fuel return system to the plant supply tank. 

FLOW TRANSMITTER (MBN32CF001) 
A Flow transmitter is installed downstream of the minimum flow valves (MBN32AA 101/102). The flow transmitter provides 
local and remote indication of the fuel flow rate. 

SHUTOFF VALVE (MBN32AA002) 
The shutoff valve is installed in the combustion chamber block, and is used in conjundion with the trip valve (MBN32 
AA005) to immediately stop the flow of fuel oil to the combustor during a gas turbine trip. The shutoff valve is downstream 
from the fuel oil pump, and is provided to allow opening of the trip valve since the trip valve is unable to open against full 
pump discharge pressure. Once the trip valve is opened, the shutoff valve is opened. A "closed" limit switch 
(MBN32AA002L) provides remote indication of the shutoff valve position. 

TRIP SHUTOFF VALVE (MBN32AA005) 
The trip shutoff valve is located upstream of the combustor. It is installed in the combustion chamber block (MBM01) and 
is used to immediately stop the flow of fuel oil during a gas turbine trip. The valve is a piston-operated, fast closing valve 
designed to quickly isolate the fuel supply to the combustor fuel system. Remote trip valve position indication is provided 
by an "open" limit switch (MBN32AA005H) and a "closed" limit switch (MBN32AA005L). 

CONTROL SERVOMOTOR (MBN32AA007) 
The control servomotor is mounted on top of the combustor. The servomotor controls the setting of the fuel nozzle, and 
with it the fuel oil flow, according to the power output required from the gas turbine. A "closed" position indicator 
(MBN32CG007) is provided to signal remotely when the fuel oil nozzle is closed. The control servomotor is positioned 
with a servo valve supplied with oil from the Hydraulic Trip Circuit (MBX41 ). The servo direds the power oil (MBX44) to 
open or close the control servomotor which in tum opens or closes the fuel oil nozzle. 

LEAKAGE VALVE (MBN35AA001) 
The leakage valve is built into the leakage fuel oil return system and is mounted on top of the combustor. The valve is 
opened to colled fuel oil leakage from the control servomotor (MBN32AA007) when the gas turbine is operating on fuel 
oil. When operating the gas turbine on gas fuel, the fuel oil leakage valve is closed to prevent hot gases from the 
combustor (MBM30) from entering the sump tank (MBN35BB001). Remote leakage valve position indication is provided 
by an "open" limit switch (MBN35AA001 H) and a "closed" limit switch (MBN35AA001 L). 

NOZZLE BLOWOUT VALVE (MBN35AA010) 
The nozzle blowout valve allows to blow any residual fuel oil into the combustor to prevent nozzle damage. 

SWITCHOVER VALVE (MBN35AA002) 
The switchover valve receives leakage collected by the fuel oil leakage valve (MBN35AA001) and direds it through a 
non-return valve (MBN35AA004) to the suction piping of the fuel oil pumps (MBN32AP101/201). Fuel oil samples can 
also be taken of the leakage collected by opening the switch over valve to the sample position. 

SWITCHOVER VALVE (MBN35AA008) 
The switchover valve receives leakage from the trip valve (MBN32AA005), shutoff valve (MBN32AA002), leakage valve 
(MBN35AA001 ), nozzle blowout valve (MBN35AA010) and the control servomotor (MBN32AA007) and direds it to the 
extrador (MBN35BT001 ). Leakage fuel oil samples can also be colleded by opening the switchover valve to the sample 
position. 

CENTRIFUGAL EXTRACTOR (MBN35AT001) 
Fuel oil leakages colleded from the fuel oil valves on the combustor (via MBN35AA008) are direded to the centrifugal 
extrador. The centrifugal extrador separates air from the fuel oil. Air is vented to atmosphere outside the fuel pump block 
(MBN01 ). The fuel is then directed into the sump tank. The centrifugal extrador contains a level switch (MBN35CL004) 
which will send a signal to reduce gas turbine output if the sump tank level rises to the centrifugal extrador. 

SUMP TANK (MBN35BB001) 
Fuel oil leakage is direded to the sump tank where the leakage is colleded until a sufficient volume is available to be 
pumped back into the plant supply tank. Fuel leakage from the manual drain path from the fuel filters (MBN31AT001/2) is 
directly drained into the sump tank. The sump tank contains a sump level switch which provides signals to control the 
sump pump (MBN35AP001 ). When the fuel level reaches the upper limit (MBN35CL002), a signal is sent to start the 
sump pump to drain the sump tank. Once the fuel level drops to the lower limit, a signal is sent to stop the sump pump 
(MBN35CL001 ). A level switch (MBN35CL003), set at a higher level in the tank, sends a signal to start the sump 
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pump and sounds an alarm remotely. The second level switch backs up the first signal and provides indication of a 
malfunction. 

SUMP PUMP (M8N35AP001) 
The sump pump is provided to maintain the collected fuel leakage level in the sump tank (M8N3588001 ). The sump 
pump is started and stopped based on sump tank level. An AC motor drives the pump which transfers the fuel oil from the 
sump tank (M8N35 88001) back to the plant supply tank. A drain valve (M8N35AA005) isolates the suction side of the 
sump pump from the sump tank for service or maintenance. A minimum flow recirculation line prevents pump overheating 
and damage. The recirculation line contains an orifice (M8N358P005) on the discharge of the pump to limit the 
recirculation to the minimum necessary. 

VENTILATION I FIRE PROTECTION 
The ventilation fan(s) removes fuel oil fumes from the fuel pump block (M8N01). Ventilation and fire protection systems of 
the building where the fuel oil block is located is in the scope of the customer. 

4 PRINCIPLES OF OPERATION 
4.1 STANDSTILL CONDITION 

While the gas turbine is at a standstill, the main shutoff valve (M8N31AA001 ), shutoff valve (M8N3AA002), trip valve 
(M8N32AA005), control servomotor (M8N32AA007), and leakage valve (M8N35AA001) are closed. The nozzle blow-out 
valve (M8N35AA010) is open. 

WARNING 
Shutoff valve M8N34A005 (isolation for the fuel oil return to the plant supply fuel oil tank) is closed only for 
maintenance and service work. Operation with this valve shut could result in fuel oil pump overheating and 
system damage. The fuel filter drain and vent valves (M8N31AA005/6nt8) are opened only for maintenance and 
service work. Operation with these valves open could result in fuel oil pump overheating and system damage. 

4.2 START-UP 

Once "Automatic Start' has been selected, the main shutoff valve (M8N31AA001) opens. The ventilation fan(s) switches 
on. Pressure builds up in the fuel supply system up to the fuel pump in use (M8N32AP101 or M8N32AP201 ). Once 
pressure switch M8N31CP103 or M8N31C-P203 senses the pre-set minimum pressure, the corresponding fuel pump 
starts, pressurizing the line to the shutoff valve (M8N32AA002). 
Until the gas turbine has reached nominal speed, fuel flows through the fuel return system (M8N34). The recirculation 
valve (M8N32AA 101 or M8N32AA201) limits the amount of fuel flow to the minimum required to prevent fuel pump 
overheating and damage. The fuel flow through the return system is directed back to the plant supply fuel tank. The 
ignition fuel system (M8Q30) starts once the gas turbine ignition speed has been attained. The three flame monitors are 
activated. The trip valve (M8N32AA005), shutoff valve (M8N32AA002), and fuel leakage valve (M8N35AA001) open, 
and the nozzle blow-out valve (M8N35AA010) closes. The control servomotor (M8N32AA007) opens the fuel nozzle to 
its minimum stroke position. Ignition fuel flows into the combustor and is ignited by the igniter. The combustion of the 
ignition fuel ignites the fuel oil. After ignition of the main flame, the ignition fuel system is switched off. The control 
servomotor (M8N32AA007) slowly opens the fuel nozzle. As fuel flow increases, the gas turbine is brought up to nominal 
speed. Once enough fuel is flowing into direction of the GT, the recirculation valve (M8N32AA101 or M8N32AA201) 
closes automatically because the fuel flow to the combustor is sufficient to prevent fuel pump damage. 

4.3 OPERATION 

While the gas turbine is in operation, the control servomotor (M8N32AA007) regulates the setting of the fuel nozzle 
according to the power output required from the gas turbine. This control is based on either gas turbine outlet stack 
temperature or gas turbine speed, depending on the control mode selected. 
Leakage from the fuel nozzle is returned to the fuel supply system upstream of the fuel pump. Switchover valve 
M8N35AA002 is provided for fuel sampling or leakage measurement. 
Leakage from the valves on the combustor (shutoff valve I nozzle blowout valve, trip valve, and control servomotor) flows 
into the centrifugal extractor (M8N35AT001) where air is separated from the fuel and then the fuel drains into the sump 
tank (M8N3588001 ). Leakage rate can be measured through the switchover valve (M8N35AA008). 
When the fuel level in the sump tank reaches the set upper level, the sump pump (M8N35AP001) switches on and 
pumps the fuel through the fuel return system into the plant supply fuel tank. Once the fuel level in the tank reaches the 
set lower level, the sump pump is switched off. 
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During a nonnal shutdown of the gas turbine, the control servomotor (MBN32AA007) slowly closes the fuel nozzle until 
electrical load is removed. The gas turbine generator is then disconnected from the grid. In order to reduce the thennal 
shock to the turbine blading during the shutdown, the rate of gas turbine coast down is "controlled" with the liquid fuel 
system in operation until the turbine speed has dropped below a certain rated speed. Once the turbine has slowed 
beyond the rated speed, the trip valve (MBN32AA005), shutoff valve (MBN32AA002), and leakage valve (MBN35AA001) 
close. The nozzle blow-out valve (MBN35AA010) opens and the fuel remaining in the fuel nozzle and line is blown out 
into the sump tank by the pressurized air from the combustor. This prevents the remaining fuel from dripping into the 
combustor. The fuel pump (MBN32AP101 or MBN32AP201 ), ventilation fan(s) are shut off. The fuel nozzle and the main 
shutoff valve (MBN31AA001) close. 

4.5 TRIP 

When a gas turbine trip is initiated, the shutoff valve (MBN32AA002) and the trip valve (MBN32AA005) close immediately 
to cause a "Flame Off." The machine is disconnected from the grid. The remainder of the shutdown is the same as for a 
nonnal shutdown but without the "controlled" rundown. (See 4.4 for details.). 
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