7FA SCOPE OF SUPPLY

1. GAS TURBINE SYSTEMS Lube Qil Piping
Gas Turbi"ne ® 304 stainless stesd lube oil feed pipe

¢ Carbon stee! lube oil drain pipe

Base Mounted PG7241 (FA) 60 Hz gas turbine including DR Coal
- * Lube system valve stainless steal trim

Mist Elimination

* Lube vent demister

* Modulating IGV

Combustion System
* Dry Low NO= combustion system -With inlet heating
* Compressor inlet humidity sensor Qil Reservoir

* Compressor inlet temperature thermocoup L= = With heater for -20 deqg. E

Fuel Systems Instrumentation
Gas Fuel System
* Matural gas only

» Stainless stes gas piping fnfEt 5}'51!&!’1’1

* Pressure switches for lubnication and hydraulic oil filters

* Drifice type gas flow measurement system * Inlet systemn arrangement
* Single gas strainer Up and Forward inlet system arrangement
* Gas fuel valves on accessory base Inlet compartment supports straddle ductfine
Gas fuel temperature supplied per GEIL1020F-Heater * Inlet Filtration
by Owner Two-stage static filter, prefilter and high efficency
* Gas Fuel deaning eguipment (fuel gas scrubber Filter

duplex

Lubricating and Hydraulic Systems Pumps

* AC Motor driven dual oil pumps

* AC Motor driven dual hydraufic pumps

* DC Motor driven, emergency lube oil pump

* AC/DC Motor driven auxiliary generator saal oil pump

* Dual pump for pressure [ft journal bearings inc
Turbine .
Generator

Generator seal oil pump

Filters and Coolers
* Dual lube oil system fitters
* Dual hydraulic oil filters
* Dual lube oil coolers

ype with stainless steel plates

* ASME code stamp

Lube ol coolers

Lube oil filters
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7FA EQUIPMENT OVERVIEW

Gas Turbine

Featurs Spechication

(AL

m

MSS0NS Lonr

Outdoor Enclosure 5]
Off-Basa Acoustic Enclosure Turbine a ;
Off-Basa Acoustic Enclosure Turbine Compartment

Generator
I' Jrure b:"' Catron
Model 7FH2
,__'._-, ng "'-G' Hgen
Frequency &0 Hz

Power :‘3:'.’." PF) 0.85 Lagging

- p—. o T
Power Factor [PF) Capability to .90 Leading & 150

Conditions

Terminal Voltage 18.0 kv

Generator Excitation EX2000P-5tatic Bus Fed
Outdoor Enclosure Load Compartment

In-Base Lagging Accessory Base

Festure Specfication
Turbine-Generator SPEEDTROMNIC Mark V

G:‘l_ urbine Systams
2. Ganarato
3. Gas Turbine-Generator Controls & Electrnic Auxilianies
4. Services
1 95 5 Marerts Ploa 2007 Adams Roaa aTa FM 1960 West Urbanwzacon Los Caobos, Pa 3 “I

SERVICES
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7FA SCOPE OF SUPPLY

Exhaust System Arrangement Fire Protection System

* Exhaust diffuser with an axial exit = Fire dataction system
# Exhaust expansion joint Turbine and accessory compartment
* Exhaust stack, if required, by Customer

Couplings

* Rigid load coupling

* Load coupling guard
Gas Turbine Packaging

* Lagging and encosures

On-base accessory compartment lagging
Turbine and accessory compartment lagging

Load coupling compartment lagging = Hazardous at

-base acoustic enclosure for turbine only

Starting Systems

* Static Start

Off-base acoustic enclasure for wrbine
accessory compartment and exhaust diffuser
for B5A dBA

* Compartment ventilabion, pressurization and beating

Dual twrbine compartment vent fans
Dual accessory compartment lagging
Dual load compartment fan
Heated turbine and accessory compartments
for humidity contro
Dual vent fans for diffuser/exhaust arss
* Plant Arrangement
urbine designed for installation outdoors
Right hand accessary module
Unit walkways by customers, mounting pads by GE

Stndard praver:: Miscellaneous Systems
= UBLC seismic zone #4 Special Systems
= Harardous area classihicaton * Exhaust frame blowers on turbine compartment roof

MEF ~

MEC Class 1, Group D, Division2

urbine compartment

S g O E( fErﬂLngesrgy
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7FA SCOPE OF 5UPPLY

2. GENERATOR
General Information

cooled generator with conventionally

" one (1) at collactor end Generator Lube Oil Systems
: and Equipment

Laneralor lubDeé O Sy5iem Integral wWitn Turome

Full-kength coil slot amortissuers
Generator Gas Coolers
rs shipped installeg
ator gas coaler configuration a1 2
Fve (3] horzontally mounted simplex coolers T

120 51 . : A0 820 11AD = w SFTES =5 SO “Experignce Dur Enargy™
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7FA SCOPE OF SUPPLY

Generator Graunding Equipment
* heutral grounding equipment
Meutrs 3'__. d transformer and seco

Mounted in terminal endosure

» Statowr wind Mg Iemperaiure OSviCeEs

Cr

resstance temperaturs detecto CT16. CT17. CT18
ngle elament temperature sensors CT19

cold gas Integral with al enclosure
B b ratura devices i B
* Beanng temperature devices MNeutrsl tie
MNeutral CT's
P e
C CT2 CT3
TA T ~Ti
CT4, CT5, CTé
cT7 T8 9
C T8, C

Packaging, Enclosures and Compartment

* Faint angd presenrainon

ki T L v SR e ,"}( roEnergy.
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* Motors

. M

* Surge protection

vt shiunt for T

VT disconnect and CT sho

T ~hace FUITEnT Sensing = A
WO Dngse Curment sensing (L1 5 A

SUre Megters

Generator Excitation Systems,
Static Components

* Static excitation with dual hot badap bndge

Excitation

= Comt
Powe

(TN
[
i
s
'

]
ol

it
W
]

QU<

splay field BrATUIE B
n

-
[5 5]
¥

s | Tl fuse

DCATE compartment with LC
Manual voltage regulator (Fv

PPT Features

Automatic and Ma
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7FA SCOPE OF SUPPLY

3. GAS TURBINE-GENERATOR CONTROLS & ELECTRIC AUXILIARIES

Control Cab/Packaged Electric and
Electronic Control Compartment (PEECC)

Control panels mount

I~
[+

0 w

» Supplemental wall mounted air ¢
General Electric

* Interconnection

* MBI onNeCon CAOMNS | Midr

mimon seod

base mounted

Gas Turbine Control System Panel

O m |":

T WO Mmoo

<
| <

L] - - L] - - - L] -
=

[u]

with svmchron zing

Local Operator Station

rial rararde el S
cial grade persona

* Mounted in PEE

Rotor, Bearing and Performance
Meonitoring Systems
Bentley Nevada 3

# Parformmance mon
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FJFA SCOPE OF SUPPLY

Digital Generator Protection System
(DGF)

Generator overexctiation (24
s Generator under voltage (276
& Reverse power/ anti-motoring (32
* Loss of exctation (40-1,.2
L - ase sequencs (44
. Sy
.G
* 51 59GMN
® 3¢ 3 Vi 2L 0-1.2
» Generator under frequency (B1U-1.2
» Generator differential (876G
= Voltage transformer fuse failure (VTFF]

Generator Protection Discrete Relays

rvoltage relay (278512

F oy
action relay (74-2

ockout relay

Main Transformer Digital Protection

" 5 S50 MLy WD TWO eSTrainL Windimng CH >

Main Transformer Discrete Relays
» Main trareformer lockout relay (B&T-1

Features Integrated into Gas Turbine
Control System

* (335 turome control System with specd malinmdg

5y T3

AN CeecK

gas tu control system
» Temperature indication for generator RTD

Generator Control Panel Metering

* Generator digital multimeter

Generator Protection

» Generator electncal protecbon equip

(S i Figle atpt
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FFA SCOPE OF SUPPLY

Batteries and Accessories

* L=ad Acid Battery
* Single phase battery charge
= Battery and Charger mounted in the PEECC
Motor Control Center
* MCC mounted in control ca/PEECC
& Tin-plated copper bus-work
* 42 kA bracing
= 480V 50 Hz awniliary powe
Motor Features
« TEFC motors (200hp
s Coatad ti-fungal material for protection
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General Electric Model PG7241(FA) Gas Turbine
Estimated Performance - Configuration: DLN Combustor
Compressor Inlet Conditions 59 F (15 C), 60% Relative Humidity

Aimospheric Pressure 14.7 psia (1.013 bar)
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Exhaust Temperature (deg F)

GENERAL ELECTRIC MODEL PG7241(FA) GAS TURBINE

Effect of Compressor Inlet Temperature on
Output, Heat Rate, Heat Consumption, Exhaust Flow
And Exhaust Temperature at Baseload

Fued: Nahral Gas
Design Values on Curve SY7HARST Rev A
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GENERAL ELECTRIC MODEL PG7241(FA) GAS TURBINE

Effect of Inlet Guide Vane on Exhaust Flow and Temperature
As a Function of Output and Compressor Inlet Temperature

Fusl Matural Gas

Desgn Values on Curve Rev A
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Atmospheric Pressure (PSIA)
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GENERAL ELECTRIC GAS TURBINE
ALTITUDE CORRECTION CURVE

FOR GASTUR

NOTES
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AND
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BINE QUTPUT, FUEL CONSUMPTION, AND EXHAUST FLOW

1 Eshaust Tamparaiue Haat Rate and Tharmal EMcency ane nol aflacisd by siiude
£ Comecton Facior = Platmy14 T

=]

™~

0 R

- i
\\ P Carrec:nim Factor

Ny

™

] f | 1t

By BN

T T I T T T IIII/|/II'

i\; N 3
I

[\51,\‘?

3=

| f [N

| | { L
: | | EE

0 1000

2000 3000 4000 5000 G000 7000 BOOD 9000
Altitude (Feet)

4164HAS
Raw-8

1.00

0.95

0.90

0.8s5

0.80

0.75

0.70

065

0.60

0.55

0.30

Correction Factor



General Electric MS6001, MS7001 And MS9001 Gas Turbines

Corrections To Output And Heat Rate
For Non-lso Specific Humidity Caonditions

For Operation At Base Load On Exhaust
Temperature Control Curve

1.010

1.009 e —

1.008

IS0 SPECIFIC HUMIDITY
0.0064 |b. water vapor/lb. dry air

%

CORRECTION FACTOR

1.007 ;
: J/““'h— HEAT RATE

i /|
j /

1.006

1.005

1.004

1.003

1.002

1.001

1.000

0.8489

— POWER OUTPUT
\‘- ‘/__.

0938

0.997

0.996 1

0995 :

0224
0.000

0.005 0010 0015 0020 0.025

SPECIFIC HUMIDITY ilb. watar vapor/1h. dry air)

0.030 0.035

433HABST
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10/10/89
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PER UNIT ARMATURE VOLTAGE OR CURRENT

Iy

ESTIMATED SATURATION AND SYNCHRONQUS
195400 KVA - 3600 RPM -
285 FLD VOLTS - 40 C COLD GAS - 30 PS
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LEAD «—— MEGAVARS——— LAG
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ESTIMATED REACTIVE CAPABILITY CURVES
195400 KVA - 3600 RPM - 18000 VOLTS - 0.85 PF

285 FLD VOLTS - 40 C COLD GAS - 30 PSIG HZ
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PER UNIT KILOVOLT AMPERES

]

ESTIMATED EXCITATION V CURVES
195400 KVA - 3600 RPM - 18000 VOLTS - 0.85 PF

. 285 FLD VOLTS - 40 C COLD GAS - 30 PSIG H2
: / o /1'3
::__ 187987 KW [ //-;
°F /’/ /7/, i
TAVEW/ Vi
=1 VA0
af / / VI // :
| BN y B
/ N/
:_ 33394 Ki ///// E
&
N
Sf /4 /7/
A |
= CURVE NO 90#525—35
HEII N ENER BT lassalozaalacy praalasas ----l.Q.%F;E.lmin‘anniunﬁqjl{-.[.}. LJ.J.J.!.II-I-
o 200 400 500 800 1000 1200 1400 1600

FIELD AMPERES



MEGAWATTS

GENERATOR OQUTPUT

GENERATOR QUTPUT AS A FUNCTION OF COLD GAS TEMPERATURE

Fl
4

895400 KVA - 3600

RPM - 18000 VOLTS -

0.85 PF

285 FLD vOLTS - 40

C COLD GAS - 30 PSIG HZ2
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1380 k£ = .
r Cold gag temperpture 19 the
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- MEGAWATTS

GENEHATOR OUTPUT

GENERATOR QUTPUT AS A FUNCTION OF COLD LIGUID TEMPERATURE
195400 KVA - 3600 RPM - 18000 VOLTS - 0.85 PF
285 FLD VOLTS - 40 C COLD GAS - 30 PSIG HZ2
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Voltage - Frequency Capability Curve

Attachment 4
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