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Titan 130/Power Generation/C
Titan 130/% H/C

TITAN 130 ONSHORE TURBINE GENERATOR SET
KI1## 130 b ERSRHLA LA

BASIC PACKAGE (4) EAHBEREREAG E)

Titan 130 single-shaft industrial turbine engine
Radial engine air inlet collector

Axial exhaust diffuser

Epicyclic main reduction-drive gearbox
Generator

Turbine / generator control system

Start system

Fuel system

Lubricating oil system

316L stainless steel piping and manifolds
Base skid with drip pans

Onskid electrical wiring

Onskid digital display

Titan 130 Hu4h TAMLASEHL R ShHL
& R AL I S5
i HES Y R

TR FROE LR

R HLHL
%m%m&th%A%
)III LJJ Z \«JL;

Wkl 24

NENERHENS

316L ANEFANEIE LR
S T A PR JES R
KR S A2k
IRy A TN

SPECIAL ENGINE REQUEST FOR COKE OVEN GAS APPLICATION
REIPERRIPBEN RIRERE R

SER 09-0500 is applicable to this project. Many customer features have been added to the packages to
enhance engine performance and address safety concerns for coke oven gas application. The customer
features include low BUT dual fuel system, additional control features, anti-corrosive turbine hardware,
hazardous gas sensors, addition CO2 cylinders, TEWAC generators, and all motor and electronic

components meet NACE ClI, Div 2, Group B requirements, etc.

SER 09-0500 i&H T AIH . ENLAL LN T2 &Rk Esk, DI S R shALIPE BRI AR = N
FAMI Ak . X PR R TR AR VIR S RUREL R G0 ARSI . B RS
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SRR IR A, BB RIHL, BRI TG 2 NACE CIl, Div 2, B4
(R K

GAS TURBINE ENGINE(4)
RRHIKIIHAE 6)

e  Turbine model, Titan 130
o  WSEHIELS: Titan130

GEARBOX (4)
BE KGR B)

¢ Main reduction-drive gearbox, 1500 rpm for 50-Hz generator
o EUUHNEAN, Hithikig 1500RPM, 50Hz K HiAL

GENERATOR (4)
Kb (4 R)

e Custom Generator will be provided. TEWAC generator output is 11,000 volts, 50 Hz, with Class F
insulation and Class B temperature rise

o CHRAUEBIRAEHL - TEWAC KHIHLHIHI L 11000V, Si44 50Hz, #4450 F, iJH455
%0 B

START SYSTEM (4)
BIRE (4 E)

e Direct-drive AC motor / variable frequency drive start system
o HEIKENATH /AR B IR 5 R G

FUEL SYSTEM (4)
BELRE 4 E)

Dual Fuel, Coke Oven Gas and Liquid Fuel

COG coalscing filter (Customer provides)

Offskid liquid fuel boost system and filter (Customer provides)
Block and Bleed Off-Skid Module with Leak Detection
XUREL R G, AR TR IR

HAME R ORI uE s (B P RED
RRABAAR IR R R e St ks (BPRED

AR APORL IR BRI TEC AR T,y M i 0 2

LUBE OIL SYSTEM (4)
HEWMARZ 4 )

Carbon steel oil tank

Main lube oil pump

AC pre/post lube pump

120 VDC backup post-lube pump
Strainers

Oil filter system with replaceable elements
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e Filter transfer valve (carbon steel)
¢ Indicating and control devices including:
— Supply pressure
—  Supply temperature
— Filter differential pressure
— Drain line temperatures
— Tank level
— Pressure regulator
— Temperature regulator
Tank vent separator
Tank vent flame trap
Stainless steel piping (up to 4" dia.)
Stainless steel tubing and dual ferrule compression fittings
A T b AR
F A
AT/ Je I A
120 PRV i 4
Rt g s
ERB U 8 T s3]
B DI CBEND
B b B AR
- sl
— b
- AESREE
- RS EIERE
— AN
- & jﬁﬂ"" y
U
/mﬁﬁhl—l/m”/\ﬁ%
TARHES B K 2%
AFWEE (HARKE] 4 95)
ANEBAN I Pl 2k

LUBE OIL COOLER (4) , with two (2) extra, loose shipment
MR AL (45D, imﬂuﬂii , gl

e  Water/ Qil Cooler, Simplex (Off-Skid)
o JKAMAEIZE, AR GESMIED

LUBE OIL TANK HEATER SYSTEM (4)
HEMEMBRBRELE 4 8)

Lube oil tank heater, 3-phase AC

Lube oil type, petroleum base, viscosity grade C32
TR IS, S AHAS T

TP RAL: fhEE . KRGS C32

LUBE OIL FILTER
HEMERTHBURE

e Lube Oil Filters, Duplex
o JHTIhLIES, XU
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TURBOTRONIC 4 CONTROL SYSTEM (4)
TURBOTRONIC 4 #1£&%: (4 &)

Allen-Bradley ControlLogix control processor
A-B 1794 Flex I/O modules

TT4000S onskid display and monitoring system
Turbine thrust bearing temperature monitoring
RSLogix 5000 programming software
ControlNet 1.5 communications

Combination Generator Control Module with

- Voltage regulation

- Automatic synchronization

- Power metering

- Load sharing

- Protective functions

Package sensors

Backup shutdown system

Control power circuit breaker panel

Carbon steel onskid controls J-boxes and panels

Allen-Bradley ControlLogix f il 4b 74 %
A-B 1794 Flex I/O f5iik

TT4000S ke Bk = £ 4t

RS HLAE ) b R et 1 U

RSLogix 5000 % F %44

ControlNet 1.5 {5

ME RS, BA TG
- A3EM

- DR

- ST

- R IhEe

DI RS

JRAATE RS

Fras o) e, B BT B 4 T AR

TR AT R A2 TR AR A i T B

TURBOTRONIC 4 CONTROL SYSTEM (ONSKID) (4)
TURBOTRONIC 4 ###I &4 (B%) 4 B)

Allen-Bradley ControlLogix control processor
Allen-Bradley 1794 Flex I/O modules

TT4000S onskid display and monitoring system
Vibration monitoring

— Xand Y proximity probes at each of the three engine bearings
— Main reduction drive accelerometer

Turbine thrust bearing temperature monitoring
RSLogix 5000 programming software

ControlNet 1.5 internal system communication network
Combination Generator Control Module with

- Voltage regulation
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- Automatic synchronization

- Power metering

- Load sharing

- Protective Functions

Package sensors

Backup shutdown system

Carbon steel controls J-boxes and panels

Offskid auxiliary control interface, desktop personal computer
- TT4000 display and monitoring system

Supervisory communications interface, Ethernet interface
Control screen engineering units, metric, °C and kPa
Language for control screen displays, English

Language for screen displays, dual (English and simplified Chinese)
Engine performance map

Printer logger, 240 VAC, 1 phase

Exhaust heat recovery application interface

Allen-Bradley ControllLogix il &b 4 #%
Allen-Bradley 1794 Flex i A\ /4 A5 b
TT4000S k&3 B 5 s R24¢

Pzl Wil

- L ANREINEIR, RN XS Y J7 L Bt AT I
- R AAR il

PR HUHE ol AT 8 1 0

RSLogix 5000 % F %44

ControlNet 1.5 N # & Geiili fi5 W 2%

A& RBHIEFIS, B TiR6E:
- R

- A3Em

- PRI E

- Ao

- R GE

WLAAR IS

Ja FAT RS

RN AR LR St iR AR

oM DT R . AR AL
- TT4000 Bn 5 RS
WP, DKM

bt B, AHIAL, °C il kPa
HEIBETHE S iR

PRFE N T XE CRIB AR R S0
REWLIEREE

FTEPHLIC % AS, 240 VAC, A

AR AR s

GENERATOR CONTROL AND MONITORING (4)
Kbl S 1 (4 %)

Kilowatt import control
Kilowatt control
LAt A 4551
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o« THREH
ACCESSORY EQUIPMENT

bR B %
e Turbine compressor cleaning system, dual (on-crank and on-line, for each package)
e Purchaser-supplied air supply for self-cleaning filter
e 120 VDC power supply with VRLA batteries, charger and racks(for each package)
e Turbine compressor cleaning system, portable tank(one unit for three packages)
o MAENURMHIEVERS, W GRSV vt Sl —5)
o RGBSR TR
e 120 VDC Wi, iy VRLA & Hiith, 755 I & it e (B & LA — &)
o MAENIEMIIEVE RS TTBXKMELH &)

MISCELLANEOUS
A

Long-term preservation (for each unit)

English language Operation and Maintenance Instruction manual
Operation and Maintenance Instruction manual on CD-ROM (4CDs)
English language package labels (for each package)

Simplified Chinese language package labels (for each package)

EE KRR (AP &)
PR L YR BB (R G AL 5)
CD i #AE L AE B 3 W 1 (4 )

BUAL LR 9SO % (R S HLALIC — )

HUAL LA T A b SRR 28 (kS HLALIE —48)

TEST, QUALITY ASSURANCE AND CERTIFICATION
R RERIERES

Standard Factory Testing per Solar Specifications
Customer observed factory test, noninterference
Quality control data on CD-ROM

Quality Control Documentation, Level 1

NEC compliant package without certification

128 Solar 22 =] (U VEREAT hRvEAE) A IR
PR ] NEe, A2 TR

CD i FA Jo e 8 ol ST

ORISR, 14

58 NEC CEEEZOLIFD M SEdl (AGIEHIE D)

AIR INLET SYSTEM (4)
HERE ()

3-Stage medium velocity type air filter, 1% stage self cleaning filter
Turbine air inlet silencer with support brackets, carbon steel

Air inlet system scope / process: standard system
LRI R BUR/:€ T i T DL E R B2

T ARTEAR AR AL T A g, BRANL 5
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o WRARGHI/ITZ: RS

EXHAUST SYSTEM (4)
HRZE (A8

e Companion Flange, 6 ft Inside Diameter
e Bellows, 6 ft diameter, 24-1/4 in. long
e Exhaust system scope / process: standard system

o FEXFVEE, N6 R
o Mk, HIT6 R, KSF24.25 gisf
o HFRARGEH/ITZ: MUERS

ENCLOSURE (4)
HERREE (4 )
BASIC ENCLOSURE
Bl B PR R A R

Complete Enclosure for Skid-mounted Package
Internal Trolley Beam

Combustible Gas Monitoring System
Ventilation System

Dust Protection, Barrier Type Filters

Fire Detection and Suppression System

Dust protection system, barrier-type filters
Enclosure fire and gas detection system

CO, fire suppression system

CO; fire suppressant cylinder cabinet

el S i H L4
WY 6 A0

AR SAA I R
WHARGR
Bz, b JEds
KK L5 K KRG

Bie R4, Pl seds
HUEE [ I R R 58
MR KRG

S ABIK KEN R

EQUIPMENT HANDLING SYSTEM (4)
BELERE (4 E)

Equipment handling system
Py SHERN

e (CO2 Isolation Valves, Switches, and Software - Off-skid
o HAALBRFRETIR. FFOR MR ARAMEE

CUSTOMER SERVICES
HIE R
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Field Verification Testing

Site Training

Six (6) months site operation monitoring assistance

Twelve months remote monitoring(within WARRANTEE period)
Two ways freight and labour cost in WARRANTEE period

LA BRI

I EAN

6 ™ HBlpis AT i v

12 /> A 4% (18 iU ERAESUTIN)
JFCRORAIE PN XURE Iz DRI T3

SERVICE PARTS
B RERMg

Start-up/Commissioning Consumable Parts w/Hand Tool kit
JASARRA S HE, T T THEAME

Operation Consumable Parts - 2 Years
PRI AT S i

One set injector
A

OPTIONAL
B A ETR

Recommended Spare Parts List

HEFF HCAF
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SECTION 1
BASE BID SCOPE OF SUPPLY
B
HRBAR PR TEE

HhiR

[y
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TITAN 130 ONSHORE TURBINE GENERATOR SET

KI5t 130 fii ERSFALK BHLA
BASIC PACKAGE

BEANBERSA

TITAN 130 TURBINE GENERATOR SET
TITAN 130 RSEHLE BHLA

The Titan™ 130 turbine generator set is a completely integrated, fully operational package equipped with
all accessories and auxiliary systems necessary for normal operation when connected to suitable
facilities.

Titan™ 130 AT HUR LA A RAGIS e I S LIRS R G, O % T b S AH I )t B0 18 5 R &7 2 %

BH.

Designed specifically for industrial service applications where an economical solution to basic power
needs is required, the generator set is a compact, lightweight unit requiring minimum floor space for
installation. Proven packaging features greatly reduce installation costs, time, materials, and labor.

0 T T L T8 TITAN 130 AR AU BN AL R AR, A BN Rr e O3
BV HRE T DR Lol F P ) 22 ST, BERE, AN T3] .

The package features a fit-for-purpose, pre-engineered and standardized design that is restricted to
onshore applications where functionality and cost effective operation, without customization, is desired.

TITAN 130 #ATHHUR N B e o L 1A Bl EOR WY I BETHIK, WA & P AR IReAE, Tl Hoe
BT R A TR S HIHLAL L3S 2B AT Dy BE R R 1 5 S AR 2%

The generator set includes:
AR T EE RS

Titan 130 single-shaft industrial turbine engine
Radial engine air inlet collector

Axial exhaust diffuser

Epicyclic main reduction-drive gearbox
Generator

Turbine / generator control system

Start system

Fuel system

Lubricating oil system

316L stainless steel piping and manifolds
Base skid with drip pans

Onskid electrical wiring

Onskid digital display

Titan 130 o4 TR KA HLUR SHAL
R RIS R

S HES AR

£ R R S s A e A

R HLL

RS BN R LI T R 48
IERIEX

R RS

NENERHENS
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316L AN R
LT P TS R

P i S A 2

BB ot

The engine, gearbox and generator constitute the major elements of the package. These elements are
installed on heavy-steel base frames in an "in-line" arrangement. The base frames are structural steel
assemblies with beam sections and cross members welded together to form rigid foundations.
Mechanical interface connection points for package utilities are conveniently located on the outer skid
edge. Electrical connection points are made in onskid junction boxes and terminal strips.

RANHL ALHEAETFIR AL R I F 28 . IR A 1 Ty A e e e A AN AR 4 | e
M SR G, BRI A, R AL R, TRIRNIERERL . T E%5 8, B RS RINL
B I A T R A Gk . WU B AR I B N N

The gearbox is bolted directly to the engine and coupled by means of a splined interconnecting drive
shaft, eliminating the need for field alignment. The gearbox and generator are connected by means of a
flexible dry-disk, shear-type coupling enclosed in a coupling guard. Jacking points are provided to
facilitate alignment of the generator to the gearbox.

AHAR H IR IR A A R L L, S — MR RRAR SV, AT EATI N ., ASEA RO
PUIE IS — /N F AR IR 8 = A R 22 0 T BT D) QI 25 R AT G . BeER T M nl, DM TR OB AR
WA

Package piping and manifolds are 316L stainless steel material. This applies to all package piping
systems including the start, fuel and lube oil systems, and supply, drain and vent lines up to and including
four inches in diameter. In addition, the associated flange assembly hardware is 316 stainless steel or
equivalent. Piping sizes six inches in diameter and larger are carbon steel. All tubing connections use
dual-ferrule compression fittings (Swagelok brand). All tubing is 316L stainless steel with 316 stainless
steel fittings.

& LB TE LS E R B 316L AN . XM T A& REMEE L, OFEs AR5, R
BLRGENNER M RS e, s E MmN EE, DREEH BT 4 9T EE. Ak,
FHOR VL 22 2 UM il 3161 AEAN RIS L. FHARSE TEOK T 6 St M TE A BRENA . A /NVE
PR IR ] Rk (Swagelok dhfi) o A ELFIIM B 316L AMEN, KM BN 316 A
B .

The following items are not stainless steel unless specifically included elsewhere in this proposal:

BRARAR BRI A AARE R E, IR H AR AN

Valve bodies or blocks and system functional components

Pipe support brackets

Oil tank cover assemblies with connection piping and fittings welded in place
Sliding lube oil drain couplings and plates

Pipe flexible couplings

Filter housings

Lube oil tank

Optional lube oil cooler

Controls J-boxes and panels

WA 2R G Ll g s
B

JHIAE A

TSI i HES Sk SRR
ETE LI A

RSy U
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o A
o AT A1
o BHIEA (Jbox) LI

Throughout this proposal, all references to package orientation (left, right, clockwise, counterclockwise,
etc.) are based on standing at the "aft" end of the package looking forward. The aft end of the package is
always the same end as the turbine engine exhaust.

ARG, $RBIMPTE ST (Fey Ay WRER RS R E R &R E. W
Jri iR 28 L R SR U S HE U B I i AH 7D

The onskid electrical equipment is in accordance with NFPA 70 (NEC) requirements for electrical
equipment installed in Class |, Group D, Division 2 hazardous locations. All on-skid package wiring is
made with cable in cable trays or frame shelfs for physical protection. When supplied, the offskid auxiliary
control interface, variable frequency drives, and battery charger are non-explosionproof and must be
installed in a nonhazardous location.

IR TT & NFPA 70 (NEC) K T 2264t —2 . D 41M RIGK AL E NI BRI ZSKk. Tl
R (AT 2 P RO AE L R SR L, DUEREAT AARBITS o 3 bR Bl i ) AR A el Wl i 2 11
AL ) RS W SR AR I, AT T A 2 e A e AV

ELECTRICAL SYSTEM TYPE
RARENRE

NEC Class I, Group B, Division 2
NEC —%. B4. =3k

Onskid electrical equipment is in accordance with NFPA 70 (NEC) requirements for electrical equipment
installed in Class I, Group B, Division 2 hazardous locations. All onskid package wiring is made with cable
in covered stainless steel cable trays for physical protection.

Rk BT & NFPA 70 (NEC) K T2 /e — 2. B AL SRIAGKGA BN WA 2k, T
A8 2 A% PR AT 26 IR ST A 308 o A P AN A L R ), DUSEREAT AR 4

3-PHASE AC POWER RATING
=M R BB TR

380 Volt, 50 Hz, 3-Phase AC Power Rating
380 fR. 50 #. =AHATH AL EThER

The package 3-phase motors and other 3-phase electrical components are rated for 380-Vac, 50-Hz
electric power. The required 3-phase contactors are not provided. Refer to the package electrical utilities
list for power requirements.

UL AR ) 380-Vac, B0-Hz. BRI AWM A TR 1)
KBRS HU BRI

220 Volt, 50/60 Hz, Single-Phase AC Battery Charger Power Rating
220 fR. 50 #- FAHAZH R E HILBUE TR

The package battery charger is rated for 220-Vac, 50/60-Hz electric power. Refer to the package
electrical utilities list for power requirements.
& AR LA I AUE W ) 220-Vac. 50/60-Hz.  UpPREZRIGESH A RAYIE.

SINGLE-PHASE AC LIGHTING AND SPACE HEATER POWER RATING
AR i FR R B 5 2 T A B8 A Th 3R

220 Volt, 50 Hz, Single-Phase AC Lighting and Space Heater Power Rating
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220 {R. 50 #f- HAHACH IR B 52 A # S BE Th R

The package single-phase lighting and heater loads are rated for 220-Vac, 50-Hz electric power. Refer to
the package electrical utilities list for power requirements.
PLRH R 5 S () RS I AE )l 220-Vac, 50-Hz .« IR ZRIESH S W& 53k,

GAS TURBINE ENGINE
RIS RALR BB

TITAN 130 GAS TURBINE
TITAN 130 SRS HL

The Titan 130 gas turbine engine is a self-contained, completely integrated prime mover of a single-shaft
axial-flow design. The main reduction-drive gearbox, including accessory drive pads, is a separate,
close-coupled unit located at the inlet end of the turbine.

Titan 130 BA TR TR UL B i 58 AR R BN AL, o =0 ok . iR sh AR As (AL HGHT
PN E R ) 2 — DS RS R E, 2R AR TR LAY i o

The engine assembly consists of:

Ik WA R

e Main reduction-drive gear with accessory drive pads
e Airinlet collector with flexible flange connection
¢ Axially split case in the vertical plane, 14-stage axial-flow compressor with variable geometry
control on the inlet guide vanes and first five rows of stators
Annular combustor with 21 fuel injectors
3-stage turbine assembly
Turbine exhaust collector
7 R A A% S e B 2 2 e Y T2 DA% B 1A e
TR 2R DR A
TE VIR A A 2 A 5E 14 GUMTLRANL (ON PR FaT A e B AR R
TR ED

o A 21 ANBRBIEN 2% 1 TR RS S

o YRR

o BB
The components of the Titan 130 engine are maintained in accurate alignment by mating flanges with
pilot surfaces and are bolted together to form a rigid assembly. The gear unit with an accessory drive
assembly is driven by the compressor rotor shaft. The accessory drive supports and drives the main lube
oil pump and other accessories, depending on the application, and supports the starter.

FH 7 3 1] AT 0 BEVE 220K Titan 130 K SIHLEERE BT BT 1T, e A e £ R 14 B Jle W 1k 21 5 4
WA AL S AL A S AL B B R 4 LA 4K ah . RN IGO0, BT 52 B SOR M IR 5
T T b I B I S AR R S AL B AL«

The continuous power cycle and rotating motion of the gas turbine provides several advantages over
other types of engines, including lightweight, relatively low maintenance, fewer moving parts and wear
points, and a higher quality of AC power in generator applications.

PRSI B3N ) IR R T i 2 B L S LB R B R R B LM R, R E R HEEIRIRAHXS
b BB BER DR LT B AT R D) A TR

The turbine produces compressed air from the compressor, combustion within the combustion chamber,
and power delivery from the three-stage turbine assembly. The axial-flow aerothermal design contributes
to the uni's relatively high efficiency. Additionally, cycle parameters have been selected and the
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aerodynamic design of each section has been executed to attain the highest possible performance
consistent with reliable service and long life in industrial applications.

PRSI R AL ™ IR i, BV AE IR e S RIS, th G LA ik sh Jy . il
BB IR I RCR A S . eAh, DR EIRIASHOF S T R E AR s et DME T4
TV P I RS TT A RF e v R PO 55 P e R P A

The exceptionally compact Titan 130 gas turbine has three basic sections: compressor, combustor, and
turbine.

eI Titan 130 VSRR =N IEARHAAE: RAIL. BRBe s FIR S E L.

Air is drawn into the air inlet of the gas turbine and is compressed by the 14-stage axial flow compressor.
The compressed air is directed into the combustion chamber in a steady flow. Fuel is injected into the
pressurized air within the annular combustion chamber. During the turbine start cycle, this fuel / air
mixture is ignited and continuous burning is maintained as long as there is adequate flow of pressurized
air and fuel. The hot pressurized gas from the combustion chamber expands through and drives the
turbine, dropping in pressure and temperature as it exits the turbine. In this way, the energy of the fuel is
transformed into the rotating power of the turbine output shaft.

AR TR TN BE T, AR5 14 JMR R AHUEAE . i R e L e AR %
We  FHRERE AN S NI R4S TN . ARV BRI, X Rl 2 R S P
R, B R B R4 OB, AR RHR S AR . IR 4 K IO F i) i i < g ad I
IXENIREHL, FARAE ) AR AR UL R A DU AR P AR 3XFE, ORI e Rt AL i <
KA L AR A DA

For stoichiometric combustion, the gas turbine requires approximately one fourth of the total air it
compresses. The excess air is used to cool the combustion chamber and mixes with the combustion
products to reduce the gas temperature at the inlet to the first turbine stage. The cooling air keeps metal
temperatures in the combustion chamber and turbine section at design levels consistent with component
service life objectives.

XA ARG 5, AL M2 RA A IR i LR R 2 —. RS T
Vo HIBR e 4 FI L R Ie ™= ) & A B ER — A R ML AL R . YA B SR R0 s MR <8
BV 1 <6 Je i & AR5 5 A A (8 PR 4 iy 2SR A9 BE VTR E 7K1

The gas turbine output shaft is mechanically attached to both the compressor and turbine sections of the
engine to form a "solid" or "single" shaft configuration. This feature enhances speed stability and
response under constant and varying load conditions, which is a highly desirable feature in generator
applications requiring precise frequency control.

PR HLA i L Sl DAL T 25 IR A HURUR ShALRO A R DL AR 7088, TR —A> “ &858/ Bl “ ol
7 Akyis . X AR  TIE S A FIAR S Snr I O R I RERSE P, Ot TR SRORT A A 42 T A W
Bl X R EAR S AT

GEARBOX
A HAH

1500 rpm Main Reduction Drive for 50-Hz Generator

50Hz & HHLA 1500 rpm ERGEAES)

The main reduction-drive gearbox is an epicyclic star-gear industrial design selected specifically for the
generator set application. The gearbox is coupled to the turbine through a balanced high-speed shaft,
splined at both ends. The epicyclic design facilitates a straight-through shafting arrangement, avoiding
offset problems and permitting engine, gear, and generator alignment from a common base. Gear
lubrication is provided by the package common lube oil system.
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TR AL BN ASEFE A TR A A FAT RS, LT EROX R AR TR0 UbLAL. AR A
AP TR L AR LR, AR P A BEIDC R . AT R A R R T B B AU R A
T, WG T WAR R, T AR AR LRSI AR RUR BB AR O R e 1 A LT
RGN .

The gearbox reduces the output speed of the turbine to the required operating speed of the generator and
is designed for continuous-duty operation at an output speed of 1500 rpm for 50-Hz service.

A ARG R HC LA i L a8 R P 4 SR AN R LB AT S, A AR Vv Jl AL il L B2 1500rpm ., A3
50Hz T/ FELET A

The output shaft is coupled to the generator through a flexible disk-type dry coupling enclosed in a
coupling guard.
o 2 30 T e P A F A 8% R N PR SRR A TR 4% L RO BLIG R

Alignment Tool. One (1) set of alignment tooling is provided, per sales order, to align the reduction
gearbox output shaft with the generator input shaft.

MATHR: ARG X TR, TR A i Ak B U A S o

GENERATOR
KL

A TEWAC (totally enclosed water to air cooled) generator will be provided. The generator is rated at 11kv,
50Hz, 1500rpm.
Rt — BB TR OBl JOublbRE it 11KV, 50HZ, 1500RPM.

Generator standard features include:
KB LR T

e Suitable for installation in hazardous area, ie. Hydrogen
T B A A R X, 9 A

e Cooling form: IC8 ATW7
AH: IC8ATW7

e Protection degree: IP54
B4 4544 1P54

e Temperature monitoring via RTD’s
-6 single element RTD’s in stator
-1 double element RTD per bearing
F RTD Wi
JEA b2 6 N OUIRAR A
REA AR L2223 — XL & 3

¢ Black heat anti-condensation heaters in generator and exciter
15 R FOMLANJah i s 1 2 By Bk 4 hn F#Adis

e Main terminal box including:
Line side:
-3 Current transformers with 1 core
Neutral side:
-3 x Current transformers with 1 core
-1 x Cross current transformer 1 core
-3 x Current transformers with 1 core L/S
F R
th 4
3 /ML B, 1core
GIST
3 /ML E %S 1 core
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1 AR IR A% 1 core
3 AL B2 Y 1core L/S

e Jacking oil system (to reduce required starting torque)

Iy ARSE QD I s L))

START SYSTEM
BEHRE

The start system provides torque to initiate rotation and assist the engine to self-sustaining speed. At
self-sustaining speed, the start system disengages and the engine continues to accelerate under its
power to loading speed.

JA BN RGP KT ALBE %5 I BNE R BIHL ARUEF K. REIFLENE ARGER )R, ARG,
RENHE B S8 HESNT,  DRSEInIE 223 51 308 .

DIRECT-DRIVE AC MOTOR DRIVEN
THANHLEZR)R

The direct-drive AC start system consists of two squirrel-cage, 3-phase AC induction motors with a
common solid-state variable frequency drive (VFD). The start motors are specifically designed to provide
high breakaway starting torque and acceleration from stand-still to starter drop-out speed. The motors
are of explosionproof / flameproof construction and standard motor frame size and include integral over-
temperature protection thermostats. Each motor includes a space heater suitable for 115 / 230-volt,
single-phase power connection. Separate cable entries are provided for power connections, thermal
protection wiring, and the space heater wiring. Starting power is transferred to the engine via the
accessory drive gearbox and over-running clutch and shaft assemblies.

ALY IE B AR B RS AE I BUE R AR N B, e AN AR AR S ¢ . B )
BUL T8 e BESR A1 v kS 50y g REOMIIN 3 e e L i A5 D0 a8 S IR TRk o W SR FH B0 /7 Ay, v
SHLAIAME RS R — b E AL R —#E, S T Bl i i ds . ARG sl il & —Ay = mlin 4
a5, T4 1157230 Pk, FAHHIR . HBHL ISR . I AR R R IR IS FE N 1 43 ) PR R
HLBNBLES Bh3h W LK B A Se AR | B A e M LD A s AR s s R AL .

FUEL SYSTEM
RELRSG

The fuel system, in conjunction with the electrical control system, includes all necessary components to
control ignition and fuel flow during all modes of operation.

BLRG, e AERIRG, OF T ABITHRAGEI T, MK SRR & I 5 P T A
Ao

DUAL FUEL SYSTEM
SURFL RS

A dual fuel system is provided and includes all the hardware and software components necessary to
maintain turbine speed and provide a constant generator output frequency and/or load depending on the
generator set mode of operation. The fuel system, in conjunction with the electrical control system,
includes all necessary components to control the fuel pressure, schedule fuel flow during start-up, and
modulate fuel flow during operation. The system operates on either natural gas or liquid fuel, and
includes the controls for automatic changeover from one type of fuel to the other during operation. The
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fuel system also provides the necessary instrumentation for the control system to monitor the operation
and automatic shutdown of the unit in the event of a malfunction.

AL BRI RS, ARUERA IV 0 T3 A R AR A, AR R LTI AT R, 40t
—AMEE R B AR R s T . BB R S, BCE WSRO TRORHE i RS IR A
BLGE R RIS T W R BRHR R, A @ A0 BB R G0 nT DU AU s AR, & BT
SUITR] AN — R RL A Bh 4 42 5y — R ORL I I R . BB R G BRI T 4B T A AR, DA 5
A& LB AT BRI BRI 35 HL .

Pilot System. The pilot system is a fail-safe fuel shutoff system in the event of a control system failure.
The fuel pilot system requires external compressed air at the connection located at the side of the
package base. Reference the “Package Utility Requirements List” for airflow and pressure requirements.
FIMARGE: SURARGEAES R R AR B S U)W N R 1. TR GE T LA B ok K5 s — MY
AN RS <. RTERmEMEER, E2% “AHTHRE” .

GAS FUEL SYSTEM
[ERBRG

Fuel Requirements. The natural gas fuel system requires a constant supply of fuel to the customer
connection located on the side of the package base. The fuel quality must conform to Solar Specification
ES 9-98. The gas fuel should be free of sulfur, contaminants, entrained water, and liquid hydrocarbons.
Please also refer to Solar's Product Information Letter (PIL) 162: "Recommendations for the Sourcing,
Handling, Storage, and Treatment of Fuels for Solar Gas Turbines", to ensure the supply of high quality
fuel required for optimum performance. Reference the “Package Utility Requirements List” for fuel flow
and pressure requirements.

RBLEESR: TR AUREL R G ZEm R LA SN ) ST A8 SR AR R ORHIE Y . BORLBURL A 207 & Solar
AFEI ES 9-98 EIAMAME B iRiE . SABEIAN SEH . VAP AT AR . R T 345 &=
WKL, TEESH R AR AR R K (PIL) 162:  “Solar VS HUAELRIN. B4 4L
WEBEL , B AERE . R TR R I EEK, WE% A TRE” .

LIQUID FUEL SYSTEM
BAERBRE

Liquid Fuel Pump / Motor. An AC motor-driven main fuel pump is provided to raise the system pressure
to a level sufficient for fuel distribution to the engine. A blank plate is located at the side of the package
base for routing cables or conduits for electrical interconnection to the liquid fuel motor inside the
package.

WAREIR Bl RO SR RIS RO, T R G0R 0 T i SR R i 2 R Zh ALY
AR BEAGHEJE — M B — R EA, TR LB el 3 2 R 22 e #6 N B VAR L B B L

Liquid Fuel Variable Frequency Drive. A variable frequency drive (VFD) is provided to control the flow
of liquid fuel by adjusting the speed of the fuel pump. The VFD is housed in a NEMA cabinet, designed
for wall mounting installation off-skid in a non-hazardous location. A snubber resistor is included.
WAARBI RN EE: L0t ARG, G ORI e RS R R . AR SN
W LIAE TS NEMA FRAERIAE N, vk i b ie s, Zedefe e, M — MBI A5 -

Air Assist System. The air assist system supplies pressurized air directly into the fuel injectors for liquid
fuel atomization. During the start cycle, the fuel system requires a supply of external compressed air to
the connection located at the side of the package base. Once the engine becomes self-sustaining, the
compressor discharge air (Pcd) is used to atomize the fuel. The air quality must be in accordance with
Solar Specification ES 2201. Reference the “Package Utility Requirements List” for air assist
requirements.

FEWMBIRGE: =AU RGN RS T EAEMEIIE T, AR ARSI, R R ST
TN LA R A — ) A A SR AT IR A R RS L)L A e, A AL e DL B s 4 S S
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(PCD) o4l FRbi Uit
“CARTRE” .

WAFFE Solar ES 2201 MliE. KT =AM RGM LR, HS%

il

Liquid Fuel Drain. A liquid fuel drain is included for the small quantity of unburned liquid fuel that
collects after shutdown. The drain connection is located at the side of the package base.

WARRRRIMER: SR Ot MBARORI L, DUERR LR e 1 D BRIA e OB Rt 4. IO R T
B FE P — .

Fuel Requirements. The liquid fuel system requires a constant supply of fuel to the connection located
on the side of the package base. The fuel quality must conform to Solar Specification ES 9-98. Typical
acceptable liquid fuels include Grades 1 and 2 fuel oil, Grades 1 and 2 diesel, and Kerosene (JP-8, JP-5,
or commercial grade). Please also refer to Solar's Product Information Letter (PIL) 162:
"Recommendations for the Sourcing, Handling, Storage, and Treatment of Fuels for Solar Gas Turbines",
to ensure the supply of high quality fuel required for optimum performance. Reference the “Package
Utility Requirements List” for fuel flow and pressure requirements.

PREVELR : IR 2R G0 I Ve B s — 0 A e P AR AR AR S VR e O RRL . RBL SR A AT & Solar ES
9-98 MEEsK . THZ AR AR FE — R il . — g gl (JP-8. JP-5 siRk
YD . WIEES% Solar A=A E LUK (PIL) 162:  “Solar BAARHUELERIE ., i, f7if
LR PR, DA DRSO S PR RL, R B AR . 7 R TIRRIRAE Lk, WE% A TR
&7

Block and Bleed Off-Skid Module with Leak Detection. In addition to the standard on-skid fuel system
module; an off-skid block and bleed module with leak detection is supplied with the package; allowing for
the isolation of the gas fuel system outside of the package enclosure. This off-skid module includes the
following:
BRENBHRBEANBEESR CGRERERNEREE) 5 T AsEr R URS R RGBT b, 52—
AT B AL SRR B B Ao A vt s A e D, H TRR B B AN R G . RSN B AR
P46 Tk J

e Anunenclosed module consisting of one shut-off valve, a vent valve, and a leak detection transmitter
e The software required to control and monitor all module components in the turbine control system

o —ANIFABH: O —AKRWIE . — AR A — AN AR RS

o {EBRBLIEEI R Gerh H T R AR e A ) R

LUBE OIL SYSTEM
HE MR

The package lube oil system consists of a complete system suitable for operation with purchaser-supplied
lube oil conforming to Solar's Specification ES 9-224. The lubrication system circulates oil under
pressure to the various working parts of the drive train rotating elements. The system is supplied from the
lube oil tank located in the driver steel base frame. Proper oil temperatures are maintained by
thermostatic control valve and optional oil cooler.

LA RS AN eE RS, K7 T4 Solar A w] ES 9-224 FUE KIZBHIE T . I RGO T
PR pese ke i o O i 1 AN AR R A N M e ) e P G B U ot I e B R
HVEACYE R & i

The lubrication system incorporates the following components:
MRS UG U IR L

Carbon steel oil tank, integral with the package frame

Engine-driven, rotary screw type, primary pump

Motor-driven auxiliary pumps including AC pre/post and 120 VDC backup post-lube pump
QOil filter system with replaceable elements
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Offskid oil cooler

Oil level, pressure, and temperature indication
Oil pressure transducers

Pressure and temperature regulators
Strainers

Oil tank vent separator

Oil tank vent flame trap

BRANAR ,  FIOHLALE e R — > B A
BRSO RRAT 2 I 4
HIZDALEK SN Sl DAL, LA AT I IR Sl (8 U/ i i T 5 R 120 AR LR Ha o6 T 4
HERTIBURT 3 WU fil I Sk 19 N
RRAIMT BRI A £ 4%

AT TR R BEFiR 7 4%

T AR s

5 L5 U R o %

GivLE

AR FE T RO B
TARHE B K 4%

The filters are supplied with a six-way transfer valve with differential pressure indication and alarm. The
transfer valve and the lube oil filter cannisters are fabricated from carbon steel and the external surfaces
are painted per Solar's standard paint system. The system includes all supply and drain piping and
manifolds internal to the skid. The interconnect piping between the skid edge connection and the offskid-
mounted oil cooler is not supplied as part of this system.

AIE RGN — [AER AU A 7 T Ao Ly 0% Sh BERY 7SI IR 3ok IR R 1 ity o D s A0 52 SR TR £ T
HRRINHZ I Solar 24 =] (AR AEME RS ROMEEITIRE . RAWE TRNEIITA S . HRIE S
o BRI AN BT Ve R0 4% L I R E RS A S T A OTEH N .«

Lube Oil Cooler. A water / oil lube oil cooler is provided and designed for off-skid installation. The
water-cooled, tube-type cooler lowers the oil to operating temperature. Connections for lube oil supply to
and from the cooler are located at the side of the package base.

FER R HAR: PO ARSI B A KA A s o B ORI HURE I ) B TARIRSE . TR A 4%
P T el i A\ R L B A T B A R —

3-Phase AC Lube Oil Tank Heater
ZAHAT W R A A8

A 3-phase AC lube oil tank heater ensures that lube oil temperature remains above 10°C (50 °F) for
starting at cold temperatures. See utility list for power supply and density.

AHAS A T A AR NS, ORI I S 4R R AE 10°C(50°F) BA I, ARUFHLATEARIIAEE Fildsh. WA
FI T RRR 8 L A DA R FE 2K

LUBE OIL TYPE
HEmRE

Solar's Specification ES 9-224 defines the type of lube oil acceptable for use in Solar's gas turbine
engines, gears and driven equipment during normal operating service.

Solar A7) ES 9-224 i 3L T Solar 22w MR TEENUASIHL A A K Sl B 26 AE 1L 5 I AT W1 ) AT LA
A5 P PO Vi 0 228

Lube Oil Filter. Duplex oil filters are provided to remove contaminants from the lube oil system. The
lube oil filter drain connection is located at the side of the package base.
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T pEds . ROCWUIMIESS, H TR RTS8, I v S AR R A T e
HEJE—

TURBOTRONIC 4 CONTROL SYSTEM
TURBOTRONIC 4 45| 5%

The Turbotronic 4 control system, operating on 24-Vdc power, provides for automatic starting,
acceleration to operating speed, sequencing control, engine and driven equipment monitoring during
operation, and normal and malfunction shutdown.

24 fRE VR IKEN ) Turbotronic 4 ¥ HI R %8, HAtL3))A5), Mk e TAERE, RS, RPN S)
AR, H s, IEEAMAEE R E T

During operation, the control system, by means of automatic warning and shutdown devices, protects the
turbine engine and driven equipment from possible damage resulting from hazards such as turbine over
speed, high engine temperature or vibration, low lubricating oil pressure and excessive oil temperature.
FEIBAT N, R G F A L R R IR A DU S LM IR Bh B 26 AN IR A LR . k3
P a5 T8 AT e R Rl ok v 45 A s 32 13 PR 38

The main elements of the system are the Allen-Bradley ControlLogix control processor, A-B 1794 Flex 1/O
input/output modules, Combination Generator Control Module (CGCM), TT4000S Display and Monitoring
system, package sensors, backup shutdown system and circuit breaker panels.

HI ARG E L1 A Allen-Bradley ControlLogix #5 ilAb #1245 . A-B 1794 Flex fig N/t A4l. 414 K0
B HIBA1(CGCM).  TT4000S Bon LIRS AR ARALIEAS . o5 RS LR G 2% 35 1B .

The control processor (controller) performs proportional control, start-up, operation and shutdown
sequencing and protection functions, as well as detection and annunciation of abnormal operating
conditions. Control for these functions comes from signals the controller receives from solid-state devices,
control switches, speed, pressure and temperature transmitters, relays, solenoids, and vibration sensors.
These components provide the controller with the data necessary to control and maintain desired process
conditions while maintaining engine speed and temperature at safe levels.

TR Ay CPEdilds) TTRARAT ] s, BT S HUE R GR AP Eh g, DASHRIRIR & S i s AT
R RIS SE S, DXL RIIRE, [E S R OEHIT R, iR s . dR s
HATE IR P 2 A Bl o S L8 A AP 1 2 ol b S (428 TR 28 55 5K ) T A5 2 AR P e 85 PR 8080 O 4 25 R s L
SR REAE 2 427K

In the event of an abnormal condition or malfunction, the control system indicates the nature of the
malfunction. When an alarm or shutdown is displayed, a sequence of appropriate operations begins in
response to the detected condition. In the event of a control system failure, the backup system initiates a
shutdown while operating the lubricating oil system and other subsystems, as required, to avoid engine
and driven equipment damage during shutdown.

B AR S H G LB R, B R G S AR SR . 2 BoR B s LN, AR E IR R S B —&
GRS . WRE R RGBSR, % H R GRS T ZEAE BRI 1 R GL I ) TR aa 4L, DARE %k 5)
U IR ) 5 £ A4S HLIY [R] 52457

Standard Engine Rotor Temperature Monitoring

RSP TR ER N

The turbine engine incorporates the following standard temperature monitoring:
IRSECHUR B 222 TR IR b v 2 A -

e Turbine thrust bearing temperature monitoring
e RTDs at all turbine lube oil drain lines

o JRAERHUIE ) Sl R A DN
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Combination Generator Control Module (CGCM)
HE&RapLEHBER (CGCM)

The CGCM is a highly integrated control module that combines multiple generator control and protection
functions in a single device. It is an integral part of the Turbotronic 4 control system for power generation
applications. Refer to the Generator Control and Monitoring section for more information.
HAERBHLEHBR (CGCM) L — S E AL B RIRAL, E—MRE P OE T 2 MR EHES S R4 2
fie. EAREHT KW Turbotronic 4 M RGN — AN ELEH Iy . LRERESHE O RWHEESIL R &5
I3

CONTROL SYSTEM TYPE
BHRARNRE

Onskid Control System
BRLEEHRG

The control system components are mounted in one or more carbon steel panels located on the package
skid. The panels contain the key elements of the system including the Control Processor, the 1/0
Modules, the Vibration Monitoring System, the Combination Generator Control Module and the TT4000S
display unit. The operator interface includes lighted switches for Start / Starting, Normal Stop / Stopping
and Backup System Active / Reset; and switches for Increase / Decrease, Off / Local / Remote, Horn
Silence, Acknowledge, Reset and Emergency Stop. The TT4000S Display System provides the following
key features:

R ARG AU AL B AR L — AN B A BRAN AR Lo PRI L& AR R G E 2o, s
PR | WAL BRAII RS, ALE R WL BB TT4000S B ® . 45 A b Stk
RGBT R . ERAEHUIT R & H RGRAE/ AT b /i S T-3h FF k. WL/ sl b/
WL A B SRR RSN TS . TT4000S B REEA TR F 2L

Operation Summary — Overview of key operation parameters

Temperature Summary — Display of all monitored temperatures

Vibration Summary — Display of all vibration readings

Alarm Summary — Display of all malfunctions with date and time stamping

Event Log — Display of date and time stamped sequence of events with sorting and filtering

functions

e Strip Chart — Display of real time data for selected analog signals in strip chart format.
Configurable with legend, cursor and zoom features.

e Trigger Log — Stores data surrounding specified events. Data can be played back using the Strip
Chart feature.

e Program Constants — Password protected display and modification of controls constant values

Generator Summary — Display of all monitored generator parameters

BATHE — F LT SRR

LM EE — s P A N0 i

B2 — B P A P sh i 8

BN — B DTk Cif A H AT )

FAFH & — Bty H IS I A SR, A 2 SRR ug Lh g

ZFRB s — BLARIRAS SR i B AR 5 R SE B i () Bt , T e AR Debr RECK B g
fiuh e H 3 — A it S B B o TR R0 SRR A T SR T

TR B — S R ORI 1) Bops R T R S8 B I BT

e U2 — s AT I 1 e L 25
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Auxiliary Desktop PC for Offskid Control Interface
RS B ROHE B & X R 2%

In addition to the TT4000S display unit located on the package skid, an Auxiliary Desktop PC with full
TT4000 Display and Monitoring System capabilities is provided for use at a secondary location
determined by the user.

bR T 2 e Ve as 4 L TT4000S R B 2 4h, WAt 423 TT4000 sty 44 R g8 i 4l D & 2 Ha i,
SR P E i Es AN L

Data Storage and Display
BREFHEER

Data can be viewed in a strip chart format in real time, trended, analyzed online, or exported for off-line
viewing. All logs are self-describing repositories, containing site information, tag information, and the
historical data itself. The data can be viewed online using the Historical Trend Display. The Historical
Trend Display allows selection of up to 10 variables for viewing in a digital strip chart format. The
objective of historical data monitoring is to provide information of a type and in a format that allows
informed decisions to be made in the areas of operation, maintenance, and optimization of the turbo
machinery and associated equipment. The information is collected for on-line viewing and analysis or
may be exported for storage and off-line analysis.

ey T LU SR B BT S B G, AL W JLE [ el ) AME B e B . DT A0S B0 [ IR i
ARE, WE THBER. EEEMAS P L8 aTURM A D aA B R AL B G R . LA
THRIBES X EELE, D E S BoRE VPRI 10 AR s a0 H S AR LA
RV A YRR A AR AR i P TR O A — 2R A8 FLR A AR R . s Bt 2k
BRI G3 BT st T i L AN T A7 AR S B AT

English and Chinese display labels
R 5P Batsid

Package and offskid auxiliary display to be in both English and Chinese language.
e LI AR AR ) s 2 KA T D SO SR

SUPERVISORY INTERFACE
W5

Ethernet Network Supervisory Interface
BAK M R A

An Ethernet interface module is installed in the control processor rack and connects to the processor
through the rack backplane. The user may connect to the module with a standard 10BaseT Ethernet
cable. Ethernet is suitable for applications up to 100 m (330 ft) without a hub. Data are transmitted using
the Control and Information Protocol (CIP). Analog and discrete data are stored in one-dimensional
arrays in the control processor, which may be read by the user. In addition, the user may send
supervisory control signals to the processor. Data available include all input analogs, a number of
computed values, status indications, and all active alarms and shutdowns.

AN UK T TR R 22 3 A e Pl as L AE Lo TP mT LURI AR HERYS 10BaseT DAK I iR i 45k . 1 AR 25
AFLAF|IL 100 2K (330 9 ) o MIREMNE CIP. BHUAEL 75 5 48k A7 £ — dERHhiltd /s L, ]
LIS . St Pt mr LA 3 i i 4 21 LR

Typical data include:

SIS C/-XURTE
e Driven equipment status
NS RN
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e Gas producer turbine speed
RUR AR i PR B

e Power turbine speed
BN )13

e Turbine T5 temperature
PRWL TS IR

e Lube oil header pressure
T R

e Lube oil temperature
T b

e Ambient temperature
BT S

e All alarms and shutdowns
P B RN UE

e All panel light status
SRR EE R TR TNr S

Supervisory control signals include:

BAEE R INGE S

Start (a3

Stop ({57 #HL)

Acknowledge / Reset  (HfiA\ RIS A7)

Remote Speed / Load Set Point (i F&is & Al 47 faf %58 )

The user is responsible for providing the hardware and software interfaces to the system.
R Aot SR A TR 2R e B R A

DISPLAY ENGINEERING UNITS
BRIBEAMN

Control Screen Engineering Units in Metric - kPa

BRI TERM (A —kPa)

Temperature values are displayed in units °C and pressure values are displayed in kPa.
WA LLEE (°C) R o, FRIJMELL kPa by s B

Control Screen Languages in English and Simplified Chinese

B B9E = AT SO 4 rp 3L

Operator interface screen displays are in both English and simplified Chinese languages with selection by
screen menu.

A S0 B s F S SOR R AR 32, S e i Rk 4%

PERFORMANCE MAP DISPLAY
163 42T

Engine Performance Map Display

Rl ee R Bon
The engine performance map displays real-time turbine generator performance corrected to standard

conditions. This is a calculated performance based on package instrumentation readings. The
performance map is essentially for reference and is used to monitor trends in engine performance, not to
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verify absolute engine performance levels. The system includes instrumentation to measure flow of the
fuel to the turbine. For gas fuel flow measurement, a loose shipped flow measuring device (Coriolis Mass
Flowmeter) is provided for offskid field installation. For liquid fuel flow measurement, an onskid rotary
transducer is provided.

KA BEE A IE BIARHRIRZS A TR NSO LU S PR BE . RO AR Bt SR B S I A PR fE
PEREE FOREEA RIS B, H T IR S HLIERERIE S TAZH TRk R SRR PEREART . R4
A DN T [ R T LR R SR o X TR R, T 282038 — MRS eI AR S
(Coriolis AR o X TR v, A AR (1 ipa e 1 St

PRINTER LOGGER
TENHLIE KA

240 VAC, 1 Phase Printer Logger, Specified Quantity, 1 set
240VAC. BHHITEHIHLIERSE. HEHE1 &

The following functions are provided:
BA N IhhE:

e Status Print — current value of analog and status of discrete variables. Menu selectable and
automatically generated on shutdown event, followed by first out alarm print.

e Alarm Logging — prints alarm with time and date stamp.

e Daily Log — last 24 hours of elapsed time data.

e Print Screen — prints current screen.

e Historical Files — prints data from all historical files.

o CREFITE— YT A B HUE FEBME HRSE o RAESHILEAN, R, O3 AR EIUE LR
AME, KA —IKIEFT I -

o MEHE TR ITHA I 0] Ly H I

o BE I EEFFLE 24 /N

o TENRREE ITEN TR

o PasEICH—ATEITA I S SR s

HEAT RECOVERY APPLICATION
RN A

Heat Recovery Application Interface

s ANCIL dvazEE: JmE i)

This feature provides interface between the gas turbine control and the exhaust heat recovery system
(HRS) control necessary to sequence the start and stop of the gas turbine package and the HRS. This
includes start permissives, stop commands, and signals necessary to ensure proper purging of the gas
turbine exhaust system and HRS. Also includes some status monitoring. This feature assumes the HRS
has its own primary control system, which requires only a few interface signals with the gas turbine
package controls.

X ARPEAE R AL ke B MR BRI R e ke B 2 RIS AT, 3R 22 HER AR L B AR FAm [
RGBS 5 BT T b T . A0 T AR IE SR TR TR GE L R IR ZR e i 06 75 K ) Bh i
L b S RE S, WS SRR . X R EROE AR R S A S B B EH RS, RN
WA IR B AT 2D B RS 5 .

GENERATOR CONTROL AND MONITORING
KIS B
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For generator control and monitoring, the Turbotronic 4 control system incorporates the Basler Electric /
Allen-Bradley Combination Generator Control Module (CGCM). This microprocessor-based device
operates as a subsystem of the main control processor and provides extensive control, protection, and
monitoring features. Three excitation control modes are available:

TR AL A B s 7 Turbotronic 4 I A2 4i(0 % T Basler Electric (ELIrE <) /Allen-
Bradley (X6 —AififlR]) 416 KB HIEBAL (CGCM).  IXANKE Tl A 34 4% 1A% B A O = 4 Th A AL
B—TRG, BA) ZREs RPRERIhaE. A AN IR T LAE A

e Automatic voltage regulation - a selected generator output voltage is maintained.

e Power factor control - a constant power factor is maintained when operating in parallel with a
large power source.

e Reactive power (VAR) control - a constant reactive load is maintained when operating in parallel
with a large power source.

o BN TR — R A HU LA B L S SRR A — B

o UPRPIEORT — 2L — AN RIRPE I BTN, iR —AMEE R DR AL

o JuLhIhA (VAR 56— 2L — AN RIRBEIF MBS AT, diF—AMEE RIS D HhA .

The system provides the ability to automatically synchronize the unit to the bus through operator action or
by receipt of an appropriate remote signal from a supervisory control system. The control system
provides added package protection through preset warning indication and shutdown initiation in the event
of unacceptable temperature levels in the generator stator windings. The system uses a 100-ohm
platinum RTD at each generator bearing and a 100-ohm platinum RTD imbedded in each phase of the
stator windings. Temperature level, warning alarm, and shutdown indications are displayed on the control
system video display unit.

TIARAE R R I R AR S, KRG A KBS ) REGRLR D . R BHLE T4
AR EE AT S, $as ) 22 Goil i #s (0 4 B RS HL)E 30 ok B AR IIOMAY . REHER AN K H
Bl A AL H] 100 BREFAIEA L, £EE TZRA1IRE AR 100 BRESAIEH BT . WK EARAIEL
fRR BRI RS R B Lo

KVAR/Power Factor Controller. A kVAR/power factor controller is included in the CGCM to maintain a
constant reactive load (kVAR) output or constant power factor (pf) on the generator set while the unit is
operating in parallel with a utility or other large source. The controller applies a signal directly to the
voltage regulator adjust circuit to maintain a constant reactive load or power factor with changes in the
infinite bus voltage level. From the HMI the operator can enable or disable the controller, choose kVAR or
pf control mode and set the desired set points.

TIh Gt /AR AR F 2 A& RG] (CGCM) A& T — AN LS 5 i/ Sh % R 48, 4
AL Ly i i L R A WA B AT N, %8 T s e 8 4 R AR RO C2h Ddar (KVARY) it s@ e 5E 1 G
DA RIE. il RS R 28 R R IR G S, MIEE R R B R AT A eI, K0 Eh
G BTG DA R BC A REAE AR AR 38 53 LS IR AT LS B sloe P s, 3B 60 D) 7 A ey 4 PR KL
PR IR e A TR B UE 5

The following excitation control features are available:
BAN R A7 R AE -

Under frequency limiting

Over and under excitation limiting
Reactive droop compensation
Cross-current compensation
Line-drop compensation

A AR R 1

iR sk v B AR R 1

T AT B

R
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o ZRREEAME

Protection features include:
LR AE A HE

Over excitation voltage

Over and under generator voltage
Loss of sensing

Loss of excitation current

Loss of permanent magnet generator (PMG)
Reverse VAR

Over and under frequency
Reverse power

Rotating diode monitor

Phase rotation error

Generator overcurrent

o bR

o RN AR A 2
o AR SR
Ja R 2 Ok
UISUAEREPEPN

S T JEKh Hy

I SUNEESBUR(is
SUIRPIES

Joek B il
FHA A 1%
RN

NOTE: These protection features only protect the generator. Protection of the user’s power distribution
system and any other required generator protective functions are not included and must be handled
separately using appropriately certified protective relay components with settings approved by qualified
personnel based on a comprehensive analysis of the complete system.

FER:  IXULRIPFE S R AL PR . B P S R 2 B AR G DR AP ORI AT e SR i) R WAL OR 37 Dy
AMLEAEN, IXLEORA IS F D& 2 IR IR R 2k FiERAP e Es A, JTA AT I BEE 2L 4 10 R GE
ST, VN R e .

Current, potential and cross current transformers required for input to the CGCM are included in the
generator terminal box.

R A T M2 E RO BRI (CGCM) H AT TR IR . W IR A% s

KW CONTROL
ThER$

Kilowatt Import Control

ThERBANEZ

The kW import control system controls the real load (kW) on a unit operating in parallel with a large
source. The "import" control monitors the load imported from the utility source and adjusts the fuel flow of
the turbine generator set(s) to maintain a pre-set amount of imported power from the utility at all times.
This control mode is for applications where it is desired to prevent any power from being exported to the
utility. Protection against excessive kW load while in parallel with a large source is provided by the
turbine T5 temperature limiter system.
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Kilowatt Control

ThE

The kKW control system controls the real load (kW) on a unit operating in parallel with a large source. The
control monitors the load carried by the turbine generator set and adjusts turbine fuel flow to maintain a
constant load under conditions of varying infinite bus frequency. Protection against excessive kW load
while in parallel with a large source is provided by the turbine T5 temperature limiter system. The kW
control system provides additional operational flexibility by allowing unit kW load level to be set at any
desired level within the capacity of the unit.

Lh AR PR I AR e R P 5 KB IRATIB AT I R UL A Shin o P2 AR Ge i R AR LA AL AL F) £
fir, R RNR R, AT RO R BRSO AR R DL B 4RI E DT o 9 5 KPP ATi8 AT
i, IR TEEHL TS5 B PRl &8 REOKET L 2 K D tl o DhR B RS R A BN EAE R 5 1k, BT
PAAE R LA VB Y, R R HL S AT B8 A — K1

ACCESSORY EQUIPMENT
PR R &

On-Crank / On-Line Engine Cleaning System
RE/ELRERGE

The turbine compressor combination cleaning system consists of both on-crank and on-line cleaning
systems. The systems are independent of each other and include separate distribution manifolds with
pressure atomizing spray nozzles in the engine air inlet collector and associated onskid piping, filter and
solenoid operated shutoff valves to deliver water or approved cleaning fluid to the manifold.

RS HNBOE T RSO SRR SNEL LIVER S . WA RGN, BA PARK R E
R ZBAE SR LR ) S A, MO SRR e i, I i i AR LT R 42 51 174 S BRI IR 1) 7K A B it 7K Bl
UE I 5 VR -

Both systems facilitate periodic cleaning of the turbine compressor and are designed for use in salt-laden
or dusty atmospheres or where compressor contamination from hydrocarbon vapors is possible.

PIAN RG] TR A HUS AN LB AT E IS VG, P R G0 mT DURIAE &5 Sh M58 mlfy A2 R 3A 8 sl IR A AL m]
) 2 ER AR //FSRREE JIE S UL

With the on-crank system, the engine is operated at the maximum speed attainable with the start system
and fuel and ignition systems deactivated. Engine cranking is initiated from the onskid gauge panel or the
control console operator interface panel, and water / cleaning solution flow is activated from the operator
interface panel.

MR VE RGAL RSP S P d K A AR E I T AT, ABLRGEH K RGRFFIE A BT . e
e PRI B ) E LB AE D3 SRS B R SR 20 UERR 7, AAERAE B B AR e Bh 7K AT e A1 o

The on-line cleaning system is operable between 90 and 100% gas producer speed with or without load,
with water / cleaning solution flow activated from the operator interface panel. This system is intended to
supplement the on-crank system by increasing the time intervals between periodic on-crank water,
detergent or fluid cleaning, depending on site-specific contamination.

RSR AR B A DT BN A I L R E 90% — 100 % I, fEZis Uk R GenT LURAE, /KA DRty
MEAE S HBA 81X — R GHI H KA AR RS UL R GUIs AT ), SRS VRIS W) . MR I3 i B AR
YAF LA IS VE R GEMIK < I R BB A BB I s Tl T BRS <
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For both systems, a separate source is required to supply externally pressurized water / cleaning
solutions in accordance with Solar's Specification ES 9-62, regulated at 586 to 690 kPag (85 to 100 psig)
at the package skid connection.

TP RGE &, T8 4% W Solar 24 ® ) ES 9-62 FL i A# F —AN Fpl i Sk AN R A0 R 7K A vk
W, ARSI I Lk 1 1R ) M 586kPag 4 690kPag (85— 100psig) -

Valve Regulated, Lead Acid 120-VDC Control and Accessory Power Supply
BT . BRAEY 120 R E Fids bl 54 B) g

The control and accessory battery system supplies 120 VDC power for the unit control system, electric
fuel valve, engine bleed valves and variable guide vane actuators, and the backup post-lube oil pump.
The unit 24 VDC control system includes a converter to reduce the 120 VDC supply to 24 VDC. The
system includes 100 ampere-hour, valve-regulated, sealed gas-recombination, lead-acid batteries on a
freestanding two-tier, two-row rack and a 20 ampere, single-phase charger. The system is designed for
indoor installation in a nonhazardous area. The batteries are shipped fully charged and ready for use.

FEH LR DB RGO RS SRR B HLARMEIR L TR R AT AU 2 T v A SR A2
120 (REH . HLALH 24 RER LRI RGO E Ny, 5 120 IRERBFETD 24 KA. RS
A E BTN RIS 10 100 28/ T TR S B AR SR E i 20 %
FrR AN 7 s . IZ RGN AL SN 2 . RO & it S el e, T RLE A

Portable Engine Cleaning System

BHARINIFEERELE

A portable engine cleaning cart is provided to supply cleaning fluid to the on-skid edge engine cleaning
system. The cart includes a stainless steel vessel to mix, hold and pressurize the cleaning solution.
Compressed air is required. Refer to the Package Utility Requirements List for air flow and pressure
requirements.

—AMEE A RS VSN T LA R SR R UL WU NS AR A, HTRE .
BETENIN A VR . F P W5 SRR e . R T IR R M I 2K, 623 % “AMTRER” .

26 gallon tank capacity

4 heavy duty wheels mounted to the corners of the tank legs
Two wheels have foot-operated brakes

Single fill port for water, chemical, air

2" aux fill port

304 stainless steel tank, ASME coded vessel stamp
Stainless steel valves, filters, fittings, piping

150 Ib couplings

Hand wand included

26 I I HEZ

TR 1) F i Ak e e 4 NEAAE T

2/NE T TS R 2

HAE AR i, 23 a N
2 i R/ME I 7R

304 ANFEAE. ASME 4l [t 45 42 00
AEEANIRT] . sy, . Eig
150 b (0 Fh) K

T

MISCELLANEOUS
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Long-Term Package Preservation

BHEKYEF AR

The package is prepared for shipment with long-term preservation per Solar's Specifications ES 9-248
and ES 9-249, and Product Information Letter (PIL) 097 "Package Preservation and Preparation for
Shipment," including export boxing and foil bagging. While the equipment is stored, the Buyer must
arrange for periodic inspections to ensure the packing is not compromised. If still in storage after two
years from date of shipment, long-term preserved items should be opened, recharged with desiccant and
vapor-proof barriers resealed.

%1% Solar 2 7] ES 9-248 F11 ES 9-249 M. /it ot Uik (PIL) 097 “W s trir s Xk
FIAT KN ORAAER, G DRI S o . AERE A I, BT st HE e e A, DA O fu 2
ANZ A WURNEGE H ISR P 4E 2 R T A TAAOIRAS,  KIERAF R I0 H OT, FORInA T,
W BBV A -

English Language Operation and Maintenance Instruction Manual

X BESEGHAD

Operation and Maintenance Manual. The Operation and Maintenance Instruction Manual is provided
and includes descriptive and instructional data for operating and servicing the turbomachinery package.
It contains general, functional, and component descriptions and illustrations of the turbine engine and
associated package systems.

BESEBRAS: ROBELECUIT, RO AU BT Ly 418 75 i 3R 4 A0 5 B4 5
Pie VLB TRV HUR SHURIAN S BE# R G MBOPE . DHRENE KAL) J I ik Ly it B

The Operation and Maintenance Instruction Manual is written in English and contains the following four
(4) volumes:

BAR L YEAZ U5 R 9 SRR, B iR DY

The Systems Operator's Guide is intended for the equipment operator to become familiar with the
controls and indicators, which are described and illustrated in detail. Package operating procedures
are listed for all operating conditions, and safety precautions are provided to aid in the safe operation
of the equipment.

REGBRIERIEE: HAL LR RGBSR R8s, AT TR R R . 2
TITABATIE O N B BT, 320t T 2 b, 2 ik e e 4t .

Maintenance Instructions provide the maintenance and field service personnel detailed functional
descriptions of package systems and procedures for preventive and corrective maintenance.
Preventive procedures include periodic inspection requirements, and alignment procedures and
tolerances. For major functional components, corrective procedures are furnished for cleaning,
removal, installation, adjustment, and testing.

BBV HYEE N RIS N R OE T AN B R G S BE U B R R L Sy 2 E A B AR
PR P A A B 2K . R MR VRRZE . X T EZEOhRedsfr, RAWTUE. WM. ek,
TR BRI 507 T 21 TERR Y o

Supplementary Data consists of supplier information of components and assemblies not covered or
fully discussed in the Maintenance Instructions volumes. The data is arranged alphabetically by
manufacturer, and is intended for Solar field service technicians.

AFEEIE: OB UG TR L FE R E R E R A BRI RS R A R
BENyHES 1, (i Solar 22 =] LIz R 55 B S A -

The lllustrated Parts List contains part numbers, part names, quantities, reference designators,
photos, and line drawings to aid the user in locating and ordering of parts.

ERSMAFIR: O Hw T MR M. IR BTG E, LI A P e
EAE A ERIR )T -
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The Operation and Maintenance Instruction Manual set is provided on CD-ROM. Four (4) CD's are
supplied for each package type per project. Extra copies may be ordered at any time at an additional
cost.

BAP LB B LR S ADE R B A0t RN I H AR S AL EDU 5K CD Jed, BnT AAEAEAT I i)
VARG AM R G2 o

The CD-ROM manual set includes the following features:
HEAE I BA TR AE

Electronic viewing of data in a windows environment
All sections of the manual set on one CD
Search feature including full text search for supplier data
Ability to open graphics in a separate window for simultaneous viewing of text with the
associated illustration
PDF version for printing
Package and Control Console photos
Hotspot links include:
e Ability to jump from a referenced table or figure to the table or figure icon
e Ability to view supplier data from links in the Parts List
e Table of content links
o (ERLEIEE N T B T R
o U &AL 9K CD Ot L
o HRRFE, QARSI R BN R IE R
o UK EURAENIRAE 1 NATIF, T RN F s MR .
e T4TEI) PDF hitA
o MBS R

o HEBE I ANTI IR B TR kA A sl R O AT L.
o HEMS BRSO BE R A (N R 5 R
o HHERL

Standard Drawings.

PRt B 4K

Electronic Document Control:

LT IO -

Solar utilizes an Electronic Document Control process based on a collaborative workspace technology.
This collaborative workspace allows a single location for project documentation. Document transfers
between Solar, Customers, Major Suppliers, and Contractors occurs instantly through this workspace
area on the web. Documents are routed, and tracked on a “real time” basis using email tasking and
notifications. This process provides immediate access and complete visibility of all project documentation
from the Customer “kick-off” meeting, all the way through to commissioning of the project. Upon
agreement, users are provided with a user name, password, and instructions. The Electronic Document
Control operates on standard Internet protocols, and meets the highest Internet security standards.

Solar 2wl FIEE T WA T AR [ HOAR R i 5 SCR IR . B A T A ) SRV TAR SO AR AL — M
Bo GBI pg LR TAESS R, SO AT LLEDZIAE Solar 23w . FE R R A AL R T AR
Al R 7 AL BEAE 5 MR AT AN, T DA SCARREAT SE RAE MR ER . B P T T80T, AR TR
17, X PR LAY I e A A H SO AT hills, A P RETH 4. SRS
HAL SO A 2 T T A 10 PRV D M USLFT 96 A e v ) PRI 194 22 A e
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Drawings will be available through this system per the schedule detailed below:

KRG, WLERBUA KR, a0 R IRl SR s

INITIAL RELEASE AS SHIPPED  AS INSTALLED

Drawings Weeks (i) Weeks (ii) Weeks (iii)
Electrical Schematic 10 2 12
Electrical Wiring Diagram 2 12
Electrical Interconnect 10 2 12
Mechanical Installation (v) 2 12

In-Crate 6 2 12
Out-Crate 10 2 12

Start System Schematic 10 2 12
Fuel System Schematic 10 2 12
Lube Oil System Schematic 10 2 12

Air Drain System Schematic 10 2 12
Software Documentation (iv) - 2 12

BWR KIZRR BHEIR

SEIS JA (i) J& (i) J& (i)

H i [ 10 2 12

R -- 2 12
CERNEREN 10 2 12
BUbk 222 (v) 2 12
BRI 6 2 12
BLAE SN 10 2 12
ERIE NS 10 2 12
PR R Gt K i 10 2 12
/lt]fH/EE/% 3t [ it 10 2 12
ORMHEYS R G5 - iR 10 2 12
i’MﬁFI{ﬁF(uv) - 2 12

(i) From completion of initial Customer “kick-off” meeting.

(i) Upon notification of “Readiness to Ship” unit.

(iii) Upon receipt in San Diego of marked-up field changes to the drawings.

(iv) A CD-ROM of the complete Software Documentation is provided for both the “As-Shipped”, and
“As-Installed” releases.

(v) The Mechanical Installation drawing is made up of two sections - an “in-crate” section (genset package), and
an “out-crate” section (ancillary equipment including inlet and exhaust systems, lube oil cooler, battery
system, etc.).

) EFHITE T4 WA R TR 4f

i (ﬂﬁ(éﬂ “UERG R WA

i) A P P AR B AR I

iv) jjﬂcéu%)’ P AR 22 ot Pl A0 AT 4R (3t I Bt ot At A 5 4 R 1 S A F

V) HUBCHEAVE S 2 70 “HRAAENT B CRODHLADRE &) M “BORAAL #oy (MR i, Ofh
ARG HARG AR SN E Lt RS

(i
(i
(
(
(

Three (3) sets of prints may be furnished upon request.

A LSRR AT
The Operation and Maintenance Instruction manual, as described in the Documentation section of this

proposal, is provided in the English language.

AT A I SO B2 Hid A B A DL 4R
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TEST, QUALITY ASSURANCE AND CERTIFICATION
R FERIEXIES

Testing And Quality Assurance. Package acceptance testing is performed at Solar's factory in
accordance with Solar Specifications as generally outlined below. The purchaser or purchaser's
designated representative may observe factory production tests scheduled in accordance with production
and testing schedules. Unavailability of the purchaser or purchaser's representative shall not be cause
for delay in the performance of the production tests.

RES5RBMRIE: NIZHUT IS R Solar 23 /) 1) — MMM 7 Solar 24/ 9 T.)  HLIRIEAT A Be 4 k
WS . SET7 a7 48 2 AR T DU AR SRR 3e o IR T) A=l . SET7 ek R ANBE R
W, A I AR IR o

Inspection and Test Plan. An Inspection and Test Plan (ITP) is provided to describe the Quality
Assurance and Quality Control Program requirements for each project. The ITP defines quality
requirements for purchased and manufactured material from receiving inspection to the final package
inspection. The ITP lists the primary controlling and verifying documents, codes and standards used to
define the quality requirements and identifies inspection points. The ITP always includes relevant Solar
documentation requirements and can include acceptable Purchaser specified requirements.
REERBR: SO E SRR, kR TR H BB GRAIE A ORI R k.
A LRI V) 2 ST A IORS: 7 3 di 2 1) FSE TeA A  JU TR] FOV SE R RN P AT B PR Sk . A
LY RIBI T R T SOBTRZESRFIA A A i B AR S S e bR e, KA Lt
X7 Sloar 24 &) AAH R SCAFEESR, T A 35 ] 3532 1 3K J7 JIE 928K

Gas Turbine Engine Testing. The gas turbine engine is tested in accordance with Solar Specifications
to confirm that power, heat rate, and vibration levels meet Solar standards.

MRS RHLRSIPRE: % Solar 24w RS ATV TR TR AR SIHLAE,  DAFIALDA . R
PRBNE LT 4 Solar 24 =] IS .

Generator Testing. The generator is tested in accordance with IEEE Standard Specifications and Solar
Specifications at the generator manufacturer's plant. These tests satisfy requirements for NEMA and
Solar. Supplier testing is under periodic Solar quality control review to ensure compliance with required
specifications.

RUHAL: %M IEEE QLA W TRITP S RIARAEIEA Solar 2 =] LTS A8 & EALHIE 7 ¥ T
J N R AT RS . XIS 2 NEMA CGEIE A [E s & ry h4s) Ml Solar 22w (%K. Solar
23w R R i R AT S I R A, DA DR & SRR .

Quality Assurance. All testing operations are conducted under the direct control of Solar's Quality
Assurance Activity. This Activity ensures compliance with the specified test limits and procedures.
FREARIE: AR LE Solar 2~ 7 BUE RIETE SN AR R R FRAREE SR T 56 1F
B A2 R AE ARk B B TR R

Quality Control engineers maintain surveillance over the manufacture of all purchased parts and
subassemblies, and are responsible for functional testing of incoming components. The same rigid
standards applied to parts manufactured by Solar are applied to all parts from suppliers.

TR ) T AR DT S AL R RE AT B, s NI R et AT Dhe ke . OV TSt
(T4 T 8115 Solar 24 ] 1 T2 0 PR P L P ot

Customer Participation to Observe on Noninterference Basis. The purchaser is provided access to
Solar's Production Test facilities to observe factory production tests scheduled in accordance with
production and testing schedules. Unavailability of the purchaser shall not be cause for delay in the
performance of the production tests.
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Quality Control Documentation. A Quality Control Data Book is provided and contains the following
typical data and documents:

FRRERISCH: RO ARG T, TSR IR SR R A S

Engine and Package Acceptance Test Report
Generator Test Report

Solar Certificate of Compliance

RENHL S RAE B BRI
RAHLALR R &

Solar 2> w {1 & g Uk B

NEC Compliant Package Without Certification. The package complies with the applicable
requirements of the National Electrical Code (NEC) but overall package certification is not provided.
4 NEC (REHEZFHESHE) MEFEHBRRERE: NERSTE NEC CEHEEZL D 1
TEHIEER, A A B A A R BEER] 5.

AIR INLET SYSTEM
i

The air inlet system typically consists of all components upstream of the engine inlet collector that are
necessary to supply a clean, smooth flow of air to the turbine. The inlet air system components,
silencers, ducting, and air inlet filter are designed to accommodate the required flow as specified on the
Mechanical Interface Drawing. At this flow, the inlet pressure loss will be as low as practical consistent
with requirements for cost, air filtration and acoustical attenuation. For a standard turbine air inlet
arrangement, this loss is normally expected to be less than 102 mm (4 in.) of water with a clean air filter.
Non-standard turbine air inlet arrangements may have higher expected losses.

RGO H R RS R LU A 3, SRS AR O vl L BRUE e R i
M. BERRGRIMME. WS BRI IS RS T DL U IR I AR e R . AEIX
—HUERTET, BRI RS, IR & AR U A A K. X T AR R
R OAE, B2k MBS S LR, PO ARSI E N T 102 220K (4 955))
IKAT. AP AR AEHEZ I, P SRR S

Medium Velocity Type Air Filter (3-Stage) up draft. A 3-stage medium velocity type air filtration system
is included. This system provides efficient removal of salt, water and particulates. The filter housing is
equipped with an access door for changing out the second and third stage filter elements. Standard
features include:

PREPBESTEE (28 , BRAPT. OF 7 Db ai s Ui RS X —REHEA LR
Ehe KMIGORE. B RS L — Bl ], T s O = TR AR HERRIE AL A

First stage is self cleaning filter

Second stage pre-filter

Third stage high efficiency HEPA filters, min grad H10
Transition outlet flange

Lifting lugs

Differential pressure gauge

Differential proessure transmitter

Left-hand side access door

Carbon steel construction
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Turbine Air Inlet Silencer. A carbon steel inlet silencer with support brackets is included.

BRI OWEER: SOt A SRR T A

EXHAUST SYSTEM
RS

An exhaust system is provided and designed to ensure a smooth transition from the turbine exhaust to
the heat recovery system or the exhaust silencer. ldeally, pressure losses should be as low a possible to
provide for best possible turbine performance. Typically, pressure losses will be on the order of 4 inches
water column (w.c.) (102 mm w.c.) for a system with a silencer, and on the order of 6 to 10 inches w.c.
(152 to 254 mm w.c.) for a system with heat recovery. Exhaust system components supplied by Solar are
designed to withstand a 120-mile per hour (193 km/hr) wind load when properly installed.

RAAHSR ARG, BRI R RS R A BRI R G S A a0 TR . BEARO
T, FRIFBRNAZR TR, DURAT RS (A IR ML ML e . X T e 88 I R4, TR il
TN 4 GSFAKAE (102 ZKOKAED ST e nE B RS, RN R 6 £ 10 sisfuKEE (152
4 254 =K/KFE) o Solar A A FRMEIHER R G E A BT Y AR IE S M 2 2SI RSP 120 98 B/ /N
(193 TR/ 1 A Ar 28 o

Exhaust System Ducting — Carbon Steel
HSRGEE RN

Companion flange: 6 ft (1.8 m) inside diameter.
e Bellows, 6 ft Diameter, 24.25 in. Long, Carbon Steel
Fexvk=: Nt 6 R (1.8 K) .
o WRAUE: A6 R . KA 24.25 ik, AN T

An exhaust duct bellows (for thermal expansion) is included.
O —MFUEERLE TR .

e Flange: 6 ft diameter

e Length: 24.25in.

e Collar, liner and bellows: ASTM A240 T321

e Minimum bellow material thickness: 0.028 in.
e Flanges and lugs: ASTM A516-70

o L HIE6 R

o KJE. 24.25 95}

o . FTREIRFIPLEE: ASTM A240 T321

o WHUEMMIE/NEE: 0.028 vist
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The expansion joint installed length allows up to 3.0 in. of compression and a lateral movement of
1/4 in. lateral movement.

PR 2 P B 2 R VF 3.0 o~ R4 R 1/4 95~ IR RS

ENCLOSURE
HPIR & &

Basic Construction. An all-steel enclosure is provided for the complete package. The enclosure is self-
contained, weatherproof, insulated, sound-attenuated, and assembled on the turbine package base.
ARG BRI NI O SES . PR S R e Bk, . R, @
TAER ALV A FE S 1

The enclosure is constructed with a solid roof, and doors that open to provide access and clearance for
engine and gearbox removal. Enclosure doors are placed in key locations for access of major
components requiring inspection and maintenance, and removal by forklift or overhead crane. Internal
maintenance trolley rails are located above the turbine and the gearbox. The enclosure walls and roof
are treated with fiberglass material for noise attenuation and thermal insulation. The enclosure is
constructed to support a roof load of 50 pounds per square foot and to withstand a wind load of 120 miles
per hour.

HBTRR & SR LA NS, AR LRSS AG R TE 1T . T B B B A L 1A B A ek
TR RS AR, T X EmER RS, FEMBRNFZ5HMA. NE4EEHRERYGERE
LERR S HURIAZ AT 2 Lo W BT R 5 B 10 T ol R 5 B FH] 305 g £ A A A Al P2 it 255 LI R A A 34 Wi B B o w5
R N BE 8 7 50 1%/1-J7 98 R TR a8, FKHT 120 5 JL/ /NN VAT ¢

The package control panel is installed in the exterior wall of the enclosure.
A Aa I TR 22 o AL W By B o B A A PR S BE L

Sound Attenuation. The sound-attenuated enclosure is intended for use with suitable turbine air inlet
and exhaust silencing systems in environments where lower noise levels are required. Ventilation
openings are equipped with suitable silencers for additional sound attenuation. For additional sound
data, reference "Noise Prediction, Guidelines for Industrial Gas Turbines” (Solar publication
SPNP/898/4M).

HE: AN EEIR S S RAE T, S B R R A, R S AR AL T R S
ARG MK ZEGERE A, PN E. LT MELHREER, 3% “ TAR RIS T
fli#§F”  (Solar 22 7] kit SPNP/898/4M) .

Exterior Connections. Connections for the oil tank vent line, ventilation fan wiring, CO2 fire suppression
systems, and the turbine air inlet and exhaust are terminated outside of the enclosure.

SAERERE:  UARERE . WXL, AR KK RGN TR LR R U I R A S A T
TH BT R B S A R AN

Enclosure Lights. Incandescent lights are provided inside the enclosure with an on/off switch located
near the enclosure door.

HBIRRE AR BRSNS R VYT, TT SR T B R B TR A

Ventilation System. The enclosure ventilation is AC motor driven. The fan supplies the airflow required
for generator cooling, and ensures that the air temperature inside the enclosure remains within
acceptable limits. Openings to provide adequate flow of ventilation air are strategically positioned on the
enclosure roof. Standard elbow type enclosure inlet and exhaust ventilation is included as part of the
enclosure scope.
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Dust Protection System. The enclosure inlet vent is equipped with filter units consisting of disposable,
barrier type panel filters to remove dust and sand. The exhaust vent also contains back draft dampers to
prevent dust ingress when unit is not running.

BHARRGE: DRSS I R, S E LA — PR B BB R, T R AR A
BT, ARG, B A, ALK

Fire Detection and Suppression. The complete system required for fire detection and suppression
consists of a number of elements, not all of which are in Solar's scope of supply. The design, installation
and regulatory approvals for the complete fire system are the responsibility of the owner and must comply
with all the requirements and regulations for the geographic area in which it will be installed and operated.
When properly installed and tested, the completed system will meet the requirements of the U.S. National
Fire Protection Association (NFPA) Code 12. Solar's scope includes:

KREPERK: A JCKGEMMIKCK RGO L o0, Asé4xih Solar Am#RAt. M E RSB
ARGl RRE M AL, 2GRS B RS LB AT DT A M Y SR E o A A 22 Al
2 G, ARGk 2 2 E E R ks (NFPA) BIYE 12 192K, Solar 23 =] it 5 70 B 4w 46 -

An automatic, electronically controlled fire detection and monitoring system installed in the enclosure.
The primary fire detection system uses multi-spectrum infrared (MIR) detectors due to their superior
performance for enclosed gas turbine applications. The secondary fire detection system consists of
rate-compensated thermal detectors. The two detection methods operate independently. If fire is
detected, the system activates the suppression system and communicates with the Turbotronic 4
package control system to initiate a shutdown.

— AN LLEAE B B SN E B0 HEh I I KBRS S R G KRN R Gl £k 21 4h
TS, PO BT T3 A HLE A OB RIPERE . KRR ZR Ge Al B 4000 A2 R FR
e IR RGBT MR BN KK, R IH 5K KRG H L Turbotronic 4 ¥ #1:3H 2 410
W, FFHIFUEE L.

Indicator lights, strobe lights and an alarm horn mounted on the package exterior. Included are a
keyswitch to inhibit the system and a push button switch for manual activation.

LRAE VA ANRIT_ERFR AT . DGIT B S . ARG — N IR R G F BT SR — AN H T N TR 3h
AT R

Rack-mounted carbon dioxide cylinders that provide primary total flooding distribution and secondary
metered distribution to maintain the design concentration of 37% carbon dioxide for 20 minutes.

TRAENIZR LI AR EE 17 KK R GRS AER,  TTCKCK RGP R e, Al
KK KRG BT %6 1) LA MBRIR BERFEE 20 7341

The following required items are not in Solar's scope of supply:
Il R AN Solar 2w $2 43t

Approved interconnecting piping, pressure switches and manual lockout valves.
ZVERFREREE . R FFRMAN TR

NFPA-12 total flooding test of the system at site.
P NFPA-12 LR K K R G A5 T 1A%

Combustible Gas Monitor. A single-channel combustible gas monitoring system is provided to

continuously monitor for combustible gases within the enclosure. The gas sensor is monitored by the fire
and gas detection / release system.
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The start signal is interlocked with the combustible gas monitoring system to ensure the atmosphere is
clear prior to initiating turbine engine start. An alarm or engine shutdown is initiated if the gas monitor
fails.

BB LRI AR Ge e, DA R R AR SR A MUK B AL I T3 0o R T R =k i
as N BLMRR, Ok AR g R S L

Package warning signs in English and Chinese. Provide warning signs (labels) for gases in Engilsh
and Chinese on package enclosure.

PRI ICRBR BB SRS A BT P FR B gk L3R Ao SO P SCRROT IR AR b s

DUST AND/OR MOISTURE PROTECTION
B 420/ BB

Barrier-Type Filter. The enclosure ventilation inlet for each enclosure compartment is equipped with a
single-stage, disposable, barrier-type filter unit equipped with a DP alarm switch. The ventilation exhaust
openings are equipped with back-draft dampers to prevent ingress of dust when the unit is not running.

FRRERIEPEA8 . RN 9 v 4k A T B DX 3 X 2o — AN gy —ebEf . Bk vk
&%, IS LA ANEIREIT R WAL 2k S AR, B E AN AT, BERLIE AR
A

FIRE AND GAS DETECTION
KIGERIARUE

Fire and Gas Detection and Monitoring System. An automatic, electronically controlled fire and
combustible gas detection and monitoring system is installed in the enclosure. The primary fire detection
system uses multi-spectrum infrared (MIR) detectors due to their superior performance for enclosed gas
turbine applications. The system includes an automatic optical integrity feature to provide a continuous
check of the optical surfaces, detector sensitivity and electronic circuitry of the detector-controller system
and automatic fault identification with digital display of system status in numerical code. The secondary
fire detection system consists of rate-compensated thermal detectors. The two detection methods act
independently in detecting and reporting a fire.
KIEERSARNRUERIBRE: PR RN A A3 sl Hli JOa L TR SRR
B RG . ERKIKMRGAT ] Z B LLA R, PR EAD T3 A A A IR A P P fE
RGEA NS BAREEE, SRS — 128 RGN I62 R PRI A% RS R v v B B A T e 4
MIRLAT, RGORSEC T Bon @ LEC A S B 28 A shifle Wb . KRR 2R G808 P AUE A ME2 ) BRI 2%
LEGRMRIR T K KN, PRI TV EAH ELAAT

The fire and gas system control panel provides system supervision (for open circuit, ground fault or loss
of integrity), initiates alarm and release of fire suppression agent and visual display of system status. The
suppression system agent release is activated automatically with release solenoids located on the fire
suppression skid. The suppression system can also be activated by electrical push button on the turbine
enclosure or manually at the suppression skid. If a fire is detected, the detectors transmit an electrical
signal to the fire and gas system control panel to activate the fire alarm and suppression system.

KIGH TSR RGBS RS OF B, B s vE B JashiiE . KK FIREBLA
KRGS B KKRGH KK AR K K LB IR A A shash. KK ARGt L
TR RS AL B B 57 S 4y L W A e Sh el 3 AR N T B BRI, PRI 24 W
TAE AR 2 KL SR R G AR JE 3 KRR E R K R G

The enclosure is equipped with two gas detectors: one at the turbine enclosure ventilation air inlet and
one at the ventilation exhaust to provide continuous monitoring for combustible gases at the enclosure
ventilation inlet and outlet. The detectors are diffusion-based, point-type infrared devices that provide
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continuous monitoring of combustible hydrocarbon gas concentrations. The turbine start signal is
interlocked with the fire and gas monitoring system to ensure the atmosphere is safe prior to initiating
turbine engine start.

TP RE & B4 by L2 I TARIRIN G . — M TSR ML B B S A T K<, 5 — M7 Tl
DGR 9300 P o 22 00 9 I R 5 B 0 A T XGRS0 DRI SO AT IA RA. s A2 3 T- 9 1A i 5K
ZUANEE, REESEIN I TR SRR EE . IR AW BN A5 5 Ly KR AT IR AR M R Szl LAl O
KA TR UK SV BT LA

FIRE SUPPRESSION SYSTEM
RRRG

CO, Fire Suppression System. The enclosure is equipped with a CO; fire suppression system
consisting of a primary total flooding distribution system and a secondary metered distribution system to
extend the design concentration of 34% CO, for 20 minutes. The system is designed in accordance with
the U.S. National Fire Protection Association Code 12.

TEMUBRRKRGE: WO RN kA AR KRGS, I ERERCK KRG K KRG
8 AE AR BV VR E 34 % HELE 20 34, RS ISEE A [E B P s TS 12 HEAT ] .

On detection of fire, the detectors transmit an electrical signal via the fire control panel to activate the fire
suppression system release solenoids located on the fire suppression skid. On receipt of this signal, the
solenoid actuated control heads activate the discharge valves on the primary and extended extinguishing
cylinders, releasing the extinguishing agent into the enclosure. CO, pressure actuates the pressure trip
operated dampers that close all vent openings. CO, release control heads are also provided with manual
release levers.

PRI KGN, BRI e K KA IE 755, S BT KK B L K K AR TRUR 2k
. WERMET)E, BEE ISR, 0138 ) 3 KRR K JCRE L HEMEIR, 1] 3 B R A A
WRETBCK KGR SR T ) B8 s 0 8k el 2 B sh P A T U 3 Bl BB T 42 T Skt 22 e N
TRETRALFT o

FIRE SUPPRESSANT CYLINDER CABINET
KRR

CO; Fire Suppressant Cylinder Cabinet. The weatherproof fire suppressant cylinder cabinet is sized to
house the CO, extinguishant cylinders and is equipped with doors for servicing. The manual pull levers
are routed, by cable, to break glass pull stations on the exterior wall of the cabinet.

AT KAV 17 XUR R IGRV BRI F T IS KGR, W T4/, T3
FRERAE 0fT, FZRZEse, TR 1~ EE - At Ty b 2 A6 1 3500

CO2 Isolation Valves, Pressure Switches, and Software. Two (2) 3-way bypass valves with limit
switches for off-skid installation; two (2) pressure switches; and the software to control the off-skid CO2
isolation valves are supplied as part of the Turbine Fire and Gas Detection and Control System.

“HAHKRE R EAFFRMEME. RSN R Sl SR EIT oS, AR IIT R, IR ROt
CARABRRE R R AR, AR RA ALK L SRR L AR S — B0

Equipment Handling System
REBHRE

An equipment handling system is provided, consisting of:
Rt — MR RS, (04

e Two external trolley beam extensions (one 9-ft and one 10-ft long) with support A-frame for
turbine handling.

e One external (10-ft long) trolley beam extension with support A-frame for package component
handling.

CN11-0004 Rev 0 Page 42 of 78 Jan 18th, 2011



SOIaf Turbines Liheng Steel

A Caterpillar Company

e One 6-ton and two 4-ton movable chain-fall hoists, trolleys and lift attachments (shackles and lift
strap) for turbine and package component handling.

o WANMEMEMEKE (—AKIRR, H— K10 %R , i ABHELESCEE, H TSR IED)

o —MAMBMEMEKE (K10 /D , 7 ARINEL 4, H T &d1E8s)

o /NGB, A 4 WA BNE T ET T s AR E TR G U BRI A . T
RS ECHL S e A5 AL Ak 2

The trolley beam extensions allow turbine removal through the side of the enclosure. One end of each
beam extension attaches to an inside trolley rail; the other end is supported by the floor standing A-frame.
The gas turbine can then be removed through the enclosure side and placed on a truck bed or cart.

FEW T FARICEE, o] DLW B B B a5 A — MR s A Bl AR IR — i Ly — ML N B Has
TEAHIE, o) — U AR SCPEAE My ) A ZBURESE o 3, T DL B R S — A s SR, KLk
PRI T

CUSTOMER SERVICES
a5

Field Verification Test. Concurrent with the start-up and commissioning, Solar will perform a site
performance verification test of the turbine-generator set following the “Site Test Procedure for Solar PG
Generator Sets”. This test is based on recorded data taken from the package instrumentation.
BRHRAERR: ()0 ARIZATFEIR, Solar 22w # %t “Solar A w] PG & WAL A IXEFF” XA
REHUR WA ATBLS MRS IR 5 . W50 I HI B K O T s GR Ll s B «

The field verification test confirms the factory engine performance. The results of the field test shall be
considered to be a demonstration of the contractual site performance guarantees for:

WISHFAERIAE S T R EHLIPERESE. DU RE6 A 45 RN IE S T & [ LS B Pk e ORALE AR -

e Gas Turbine Full Load Output Power
e Gas Turbine Heat Rate

LIS v IR AR O THERPIES

o BRVAERHIIFEM

To ensure accurate gas turbine engine performance measurements, the following conditions must be
met:

N T H RS I RIR TR HLRIPERE, oA AL T3k 2 1

e The Test shall be performed within 30 days of initial startup, and before accumulating 400 hours
of operation

e Adetergent wash shall be performed before testing

e Before the start of the test period, the gas turbine engine must have operated between 90% and
100% load for a minimum of 4 hours

o IMHEEIRIAENZ )G 30 K2 W H T AR ] E31 AN 400 /N 2 BTk TR 5
o {EIREGZ T, I AN UL
o (EIREH MG 20T, R EHLLIN R D E AL 90% —100% T IZAT 4 /M.

The customer must provide the following:
R IR R ik

e The gas turbine generator set must be completely installed and ready for operation

e The Solar representative shall have free, uninterrupted access to the site for one visit to complete
the test procedure
The capability to operate at 100% load
A laboratory analysis of the fuel that includes the Lower Heating Value
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Site Training. Concurrently with the start-up and commissioning at the customer’s site, Solar will provide
basic hands-on training to familiarize the primary operators with the operation and maintenance of the
Solar turbine-generator set. The training includes the following topics:

BHEIN:  AH I8 S RYs AT RN, Solar 2 al R AERA ) S JE I, 35 ) = 484 B2 2426 Solar
IRTEHUSOENA A S e . BoH A R Tk

Package Overview
Package Operation
Scheduled Maintenance
Basic Troubleshooting
Safe Package Operation

o REBAIE
o RERAHAL
o IlkiE4EE

o HAMERZ
o WAL

Students will be capable of performing basic package operations and maintenance at the end of
commissioning.
LEBBATHRIN, 27 GO B RS BT B A I A A L 4R 15 .

SERVICE PARTS
& Ja MR S e

Start-up / Commissioning Consumable Parts with Hand Tool kit. This start-up set includes parts that
are most commonly consumed during the normal equipment start-up and commissioning process. It also
includes a standard hand tool kit for remote or international sites where SAE hand tools are not available.
The complete set is shipped to the customer site to be on hand at the time of start-up in order to provide
for the immediate on-site availability of these parts, helping to minimize delays in the commissioning
process. The parts included in this set are:

BahRAZBIT RS CEF LIRS « 0l 5 v Jo sh AHE AT 1 IRt 425 FE 0 2 3
fFo WA —MRER T T TEA, HAERA SAE T T.T A H Az 2 H B e BB H . W
M P Bl iz se BRI e EE, LA P AL )8 shin ol DL BN SRAX LE R 5 A, XA D T # sl i
MR B (K. X LE T A HE:

One (1) spare hydraulic fitting kit
—A e R RSL T HAS

One (1) set of lube-oil and fuel filtration elements for each package

AR B FR A — 0 b AR wE oo

One (1) SAE hand tool kit

—~SAE T-T.T.H%H

An assortment of gaskets, o-rings, other sealing media, and miscellaneous electrical components
R L O TEFN. LB B AL E AT
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Operation Consumable Parts - 2 Years. A two-year supply of consumable parts routinely used during
the operation and maintenance of the turbomachinery is supplied with this service parts set. The set
includes lube oil and fuel filtration elements to support two (2) years of scheduled maintenance, as well as
consumable items such as gaskets, o-rings, and other sealing media used to facilitate minor and routine
operational maintenance tasks.

B -2 . ARMEGENFEN, WIROUR TR H HARAE L A5 R A REE, PR IR
A 24, BARHAEIFORERETE 2 VT RILE AT A AN s AR I JECIE, Cgedkiel. O JEIMAE A4S
P, RN NERBAT 55 0 H 3 AR 4B AE 55 DT AL e s B it

(Optional) 5-Day Power Generation Principles and Applications, Customized. The PG Principles
and Applications course reviews basic electricity principles to enhance the participants’ ability to operate
and adjust the major elements of a turbine-driven electric power generation package. Specific details of
the generator, voltage regulator, automatic synchronization system, speed control systems, VAR/Power
factor controller, and combined generator control module system are discussed in class. Laboratory
activities permit students to practice adjustment and testing of some of the primary control devices found
on Solar’s power generation packages.

(TTIERTD A3 5 RERBIRERNARE, R BRI sl 2 2N R A T AN Kb i
B, IS5 AR R E R SIS R s I ARG . AR LA THE R L.
FERTE . AZhFEE RS, MERTGIRGE. DA/ A4 R Ed 2 M2 & R WAL R R 48 Bk N
Bo SR EES SV B IR Solar KB4 Ly — 2L R R

The Operation and Routine Maintenance course or equivalent experience are pre-requisites for this
course that focuses specifically on power generation principles and applications.

BE L HH YR PRER B R] A5 22 30 I8 7 21X — L T YRR vl s B4 R DR AR T3

A student workbook is supplied on the first day of class; and a Certificate of Completion is awarded to
participants at the successful completion of each course.

LRI —R, AR IR A TARR,; A0S 5 — TR, SR — A RIE D .

This course is custom tailored based on a needs assessment discussion between the Customer and
Solar, it takes into account the customer’s specific package configuration, and utilizes standard course
content along with the use of the customer’s package drawings and set points, as well as other particular
information unique to their application. The course is limited to 10 participants per session.

XU Y Solar 248 Z BT TRV LR R R [oe S, % TR RS ICE, A
FIARAETRAE AR, AR TP B A B AR BOE A, AR P N 5 1 0 — S8k A5 6L o I ERFR AR 2
101z 54,

The customer is responsible for contacting their local sales office to assess and discuss course content,
location and schedules.

R ASTER M &S AL, IEIEPPAS MRS URAR A, SRR R

The customer also needs to confirm the booking and reservation for the customized class at least 60
days in advance, coordinating with the local Solar sales office; or directly with Solar’s Technical Training
department by phone or fax to the Registrar located in San Diego, CA:

FPIE T 255 i) Solar 2 =] 885 7p S AL UM, $EHT 60 RETNRFERIHUE MR B 2iH HAHER Solar
PN ECRBT IS, AT LAZS A2 TR AR JE VM 2 O RF AT 32 4T sl O A%

Tel: (++1) 858-715-2060
Hi3E: (++1) 858-715-2060

Fax: (++1) 858-715-2080
$£20: (++1) 858-715-2080
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The dates reserved are subject to rescheduling to mutually acceptable dates based on project progress,
instructor availability and other factors.

A H 2 e 453 AN AN TAILE R R, WUE R BT RE SR 28, DUMERE M AT RS2 i H
.

All registrations will be acknowledged upon receipt, then confirmed by the Registrar 30 days prior to the
course date. Solar Turbines does not provide compensation for nonrefundable travel plans, including
airline tickets, it is therefore recommended that the customer not commit to nonrefundable transportation
arrangements until receipt of the 30-day confirmation.

M E ARG B, ST E M R B, HSETFRH I 30 R ZATHnATAdE M.
Solar A TEM A FIANAR R AATRERI (ARG KB Sedtabes, B, @ BUH P A EI5EET 30 K
WA T, AL AR AT IR .
The course can be conducted at the San Diego training facility which would include a factory site visit of
Solar’'s main packaging operations, located adjacent to the training facilities in San Diego. Arrangements
can be made to conduct the training at alternate Solar training sites or at the Customer’s location.
T CALE O BRI B 42 2R, X AE ] DL B RERR IR 1 T I3 2 Solar 4511
Bt BT DL HEAE Solar 245 BT IIEA s 7 Ak
All course materials and presentations are in English unless otherwise arranged
BRAES A 2, BRI AR R R UF BRI 5 0 i .
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SCOPE CLARIFICATIONS AND EXCLUSIONS
Lo BB a5t

BASIC PACKAGE
BEERE

The Customer is responsible for any and all civil works, including anchor bolts, above and below ground.
The Customer is also responsible for the unloading, positioning, and installation of all equipment provided
by Solar.

F P ASTITA T TR, AR LR R R A e R A . R P N A ST Solar 2wl S i A 1A Y D
N VS P

The Customer must provide site power, external cabling to and from specified limits of supply (as defined
in Solar's proposal), electrical assembly, local interconnections, external wiring, and electrical utilities
necessary for construction, installation, and testing.

F PR RE BN I BEes (Solar AR BT A ITGE) RO B I AR EE. HIS AL
JAE LR . AEC L LS T 22 R0 06 T (4 S Tt -

Solar is not responsible for distribution of water during construction; HRSG make-up water tanks,
deaerators, and water treatment plants; external piping to and from limits of supply (as defined in Solar’s
proposal); and mechanical assembly of interconnect piping; and water utilities necessary for construction,
installation and testing. The Customer is also responsible for all potable water supplies, drainage and
sewage systems.

Solar 2= ATl T BB HRSG CR#ERYT) AKAE . FREVE KA BB HUE BN O b E
& (Solar AR TAE) + HEEERIHMAL: T, ZRMRE N H R oK E. P
B T A RAIKAEE R G HK RSV /K A PR 5

Site facilities, such as maintenance structures, offices, sanitary facilities, storage rooms, etc. are the
Customer’s responsibility. The Customer must also provide all external lighting, lightning arrestors, and
earthing.
BN TIISIBE, e Ei . AR, DAERSNEFEE. R WA A SN,
R PIE 7

The Customer is responsible for all site preparation, waste removal, preparation of site access roads, and
site permits and licenses (e.g. construction, air, fire, and working permits). All working visas, approvals
and requirements of local authorities, taxes, duties, fees and custom clearance levied in the country of
installation must be supplied by the Customer.

# ST ABUIRES . BEREER . DU EEHRE S . B I IE VP ATE (RIE T, . KM AR
MR o b TR BB A LR T AL 5 ) 2R SR A TAEVRTT L HEHERIRE % 2o I8 AR ORI B
KB RN KA AT HIE

START SYSTEM
BABRES

Direct Drive AC Start Motor. The direct drive AC start motor’s variable frequency drive (VFD) controller
requires installation in a clean and dry environment by the Customer.

o B EREESBEIHYL: 5 75 L H RIS AT U R S BB AR A S 445 1 2% 22 A v TR PR
B,
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FUEL SYSTEM
RERS

The Customer must supply all fuels and interconnection fuel piping for the installation, testing, and
operation of the gas turbine generator set at the required package skid edge pressures, temperatures and
flows as defined by Solar. All fuels must meet the requirements of Solar Specification ES 9-98.

PO TR BHLAL N Zeke . WXI A ERAE IR P A AR AR RHETE, (£ Solar 24 =) ZRM BB
LGy il BERE SR ARAR EARAS R AT AR HLAT R 223 . B0 MR At . TR IORL A 200 2 Solar 24
A1) ES 9-98 MYEHI LK.

Liquid Fuel. An off-skid means for disposal of liquid fuel waste and a supply of clean, dry, compressed
air is required and shall be supplied by the Customer. The quality of the air must meet the requirements
of Solar Specification ES 2201.

WARIREL: ZORA PR N e AR AR R B AL e, SR . TR R4 e e R R
Ji & Solar A ] ff) ES 2201 M2k .

Low BTU Fuel System. Solar will provide a package gas fuel system suitable for low caloric value fuels
with a Wobbe index in the range of 800 or less. The fuel system requires parallel fuel valves system and
dual (independent)or single (synchronous) control. For conventional Combustion engine only.
ERAERELRGE: Solar 24 AP R GG ] THRAVERRL I BEASRIREL R S8, SRR T 800. AR RS
i LEPAT BRI AR GE AR B2 i) s (RIZPADD f2il. O0&E T R RE R ¢

Block and Bleed Off-Skid Module with Leak Detection. The interconnect piping and wiring between
the off-skid module and the turbine package are not part of the scope of supply. The installation of the off-
skid block and bleed module is to be performed by the customer upstream of the turbine package gas fuel
system.

BINEHRER B A AR CEMERNREE) M/ i IR UL B # R IR B T R AN
WITEH 2. B ASTERR TS IR R SE L3 20 AR AR B A TR e

Liquid Fuel Boost System. A Customer-supplied liquid fuel boost system is required to increase the
pressure of the fuel supply at the generator package skid edge to the required pressure for the
application.

WAEREMERSE: 2% P RO MBI R EE, K BT R BAL I A L G ORI 25 5 ) 38 n 42
i SN o

Liquid Fuel Filter Skid. The installation, plumbing, and connections of the liquid fuel filter skid must take
place at the operating site and are not part of Solar's standard offering.

WAARELT I8 BRI IR 20 . BB DIHEBRAE I AT, EAIAE Solar 24w ARAE(E T
i — 7>

LUBE OIL SYSTEM
HEHRE

Lube Oil Vent Separator. A separator support structure, and the interconnect piping between the
package flanges and the lube oil vent separator must be supplied by the Customer.

HERMFSM I B LR IR A 2 T AL o0 B & ] 23 12 6 SR S R R
1&.

Lube Oil Cooler. The Customer must supply all interconnect piping between the generator set skid edge
flanges and the lube oil cooler. The Customer is also responsible for providing the cooling media.
TR AR & DA R AT RGL Gk 2 L A HV A L R A B TE . P N A B
AL K .

CN11-0004 Rev 0 Page 48 of 78 Jan 18th, 2011



SOIaf Turbines Liheng Steel

A Caterpillar Company

Lube Oil. The Customer must supply all lube oil required for the operation of the turbine-generator set.
All lube oil must meet the requirements of Solar Specification ES 9-224.

HRM: DA BB LALIT R DT A b o I L 2500 A2 Solar 23w ) ES 9-224
PN TR 8

CONTROL SYSTEM
HHRA

Auxilliary Desktop Computer and Monitor. The Customer must supply the wiring from the generator
set package to the auxiliary desktop computer.

WM. S WA LA BE % B4 & ALK L -

English and Chnese display labels. Package and offskid auxiliary display to be in both English and
Chinese language.

RGP RIRIE: WA RSN 2R ) s a5 5 Al 9 SOR TR 3C

Ethernet Supervisory Interface. The Customer is responsible for providing the hardware and software
interfaces to the system.

Ethernet TR E: %) 71 oo 32(E RLUMIAE(FLy HoAF S ifi

Chinese/English Language Display. Chinese display capability on TT4000 display systems.
HCFECBIR: TT4000 B8 REHEW Bk 3.

Heat Recovery Interface. The turbine control does not provide control of the diverter valve, duct burner
or other components in the heat recovery system.

KPEWFRE: RV E R R E UL e R IR SR L AR

GENERATOR CONTROL AND MONITORING
K AL S R

Sync Check and Generator Protective Relays. Utility grade approved generator protection relays are
not provided, and must be supplied by the Customer.

RARELSRBIREREE: A WMAFERA R LIRS Gk S AT 2N, w2t P 3t

Motorized Voltage Adjust. An additional raise / lower switch is not provided to adjust the voltage set
point from a remote location.

TEAREE: AR I i A7 B R A R B AR T PR/ T 5%

ACCESSORY EQUIPMENT
R B

Compressed Air for Self-Cleaning Filter. The Customer must provide compressed air for use in the
self-cleaning turbine air inlet filter, and the interconnect piping between the compressed air source and
the self-cleaning filter.

BEESBBANERESR: & DA, AR R HLIE T vE a8 DU s 4 s SR
TH UG UE A% W] LI A

MISCELLANEOUS
eI

CN11-0004 Rev 0 Page 49 of 78 Jan 18th, 2011



SOIaf Turbines Liheng Steel

A Caterpillar Company

CD-ROM Operation and Maintenance Instruction Manuals. The CD-ROM manual set requires a
computer provided by the Customer with the following minimum requirements:

FHE7E CD-ROM (Rl LBRESEBEAN: CD-ROM CHEAFMGHD U1 EkE 4
ft—Gplix, KA C BN N R R

Processor: 486 mHz or better

Operating System: Windows® 3.1, 95 or higher or NT®, UNIX® or Macintosh®

RAM: 16 MB or better

Available hard disk space: 9 MB or more

CD-ROM reader drive speed: 2X or faster

Software: Netscape Navigator™ Version 4.0 or higher or Internet Explorer™ 4.0 or higher

KhBHZE. 486 mHz i 4T

WA %% Windows® 3.1, 95 sk i gk NT®, UNIX® ak Macintosh® RAM: 16 MB & i if
] FH A R A5 R]). 9 MB B £

CD-ROM [ 28 ) BR shidi B . 2X Bl R

1:  Netscape Navigator™ Jiz A& 4.0 =k 5 =58k Internet Explorer™ 4.0 ¥ i 5

Hydrostatic Testing. All hardware assemblies (fuel gas piping) to be leak tested with helium prior to
assembly in package.

BKERR: TAMIRAUE ORBRSD RGN 2T, HZUR e itk .

Radiographic (X-Ray). All hydrogen wetted components to receive 100% X-Ray inspection for porosity
of casting and integrity of weld.
e (XL : IraZ M HAFEEH 1009 1) X 5 4okt 2 5418 1) FL R A R R 50 2

AIR INLET SYSTEM
ARG

All components supplied with the air inlet system must be supported by the Customer, independently from
the turbine package enclosure.
AL LIRS R A AL, B AT S S R R LA B R A R I S A LA

Mo

EXHAUST SYSTEM
HRE

For projects where ducting is supplied by the Customer and not Solar, it must be ensured that the
components supplied by others are capable of handling high temperature gases on the order of 1000°F
(5400C). Specific exhaust flow rate and temperature data is included with the performance data in this
proposal.

b T % PRI A Solar A RISRULHIEE, WA ILE HEN I #2041 PRSI 52 1000°F (540°C)
(SR S e AR BIHAR4S Hh T 0 S A e 2

Exhaust Ducting. All exhaust ducting must be supported by the Customer independent of the enclosure
to maintain loads on engine exhaust within the limits set by Solar's Mechanical Installation drawing. The
Customer must also supply personnel protection, insulation and/or lagging.

HSBE: =/ LAt a U B s, ML T BB g iy, LR sh LA 1 S g £
Solar 2> & (LRSS B B AU PR EE 2 N o & P b Rt N SRS BRI/ E
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ENCLOSURE
HeiRE R

Exterior Connections. Connections for oil tank vent line, ventilation fan wiring, CO2 fire suppression
systems, and turbine air inlet and exhaust are terminated outside of the enclosure. All electrical wiring
and mechanical piping external to the generator set package to these connections must be supplied by
the Customer.

SMERERE. AR WP, AR KK RS IR L R U I R I A A T
THPIRR S SR A R AN . 2 PR A L IR I A AL A A SO AL BE A B B DT A HL U e A U T

Operation Consumable Spare Parts. The turbine combustion air inlet elements are not included in this
set. Insurance parts and other non-consumable items are not included in the price for operational
consumables and can be quoted separately upon request from the customer after completion of project
engineering and bill of material finalization.

BAT BB A AR IRk L s . RIS R AHIL AR R AEA S A TAE A
PRI A% 2N, AESTH BEUE 58 BONIRE BRI PR & 01E 2 5, %7 BORAANT I, ATl .
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Utility List

ARTREFR

The following project utility requirements are preliminary and subject to change after receipt of
order.

THNHEREERRVDER, ERINTRZE, THES.
ELECTRICAL SYSTEM
HARE

3-Phase AC Power Rating
Unless otherwise noted, all 3-Phase AC power is rated as follows:

Voltage / Frequency 380 VAC / 50 Hertz
=HZREBEIFE

BRAESIEBER, T AT T R AUE 2 4R

EENEE S 380 VAC /50 Hz

1-Phase AC Power Rating
Unless otherwise noted, all 1-Phase AC power is rated as follows:

Voltage / Frequency 220 VAC / 50-60 Hertz
BAFRAZ Uit e 40 i Th #

BRAESVEULI, DA S AT B I A E DA R

CEETES 220 VAC / 50-60 Hz
GENERATOR

Space Heater Power 1 to 3 kW, 1-Phase

y2::Y

2 ) s 1) D % 1 4 3kW. Al

START SYSTEM

BERSA

Starter Motor

Type AC Motor with Variable Frequency Drive
Motor Power 93 kW (125 hp) ea of 2 motors, 3-Phase
VFD Rating, Input Current (max) 570 Amps

Space Heater Power 200 W, 1-Phase

Additional Start System Requirements See Solar Publication PIL 149
ek

R ACTRHIHL, 7 AR SR ) 2
CERIREIES 93 kW (125 hp) , 2 & HLAL, 3 HH
AN AN e B AUE AN EIR Cle KAED 570 A

2] AR Y Dy 200 W, Al

AN A Bh RGEEEK . Solar 22 =]yt ki) PIL 149
DUAL FUEL SYSTEM

CN11-0004 Rev 0 Page 52 of 78 Jan 18th, 2011



SOIaf Turbines Liheng Steel

A Caterpillar Company

Natural Gas Fuel Requirements (See skid edge presure requirments for COG),

Gas Fuel Supply Pressure (ISO) (i) 338 psig (2330 kPag)

as Fuel Supply Pressure (min/max) 255 to 382 psig (1758 to 2634 kPag) at
130 to -40°F (54 to -40°C) Ambient

Gas Fuel Supply Pressure (design max) 500 psig (3448 kPag)

Gas Fuel Flow Demand Rate (max) 3225 SCFM (86 Nm3/min)

Gas Fuel Supply Temperature (min/max) (ii) -40 to 200 °F (-40 to 93°C)

Fuel Quality See Solar Specification ES 9-98

RASBEER (REFESNADTEHER

SRR EMIEZE R ) (1SO) (i)

PROBHILEE ) (B /MEL s R AH)

338 psig (2330 kPag)
255 % 382 psig (1758 % 2634 kPag) at

BB TR ) (Bevl oK fH)
AR R SR (B )

AR 2 R (e MEL B KA (i)
PR

Liquid Fuel Requirements
Liquid Fuel Supply Temperature (min)

Liquid Fuel Supply Temperature (max)

Fuel Quality
BB E R
WAASRE 4R B (e /IMED

WARIRBHIL AR (R ARD

IR

Natural Gas and Liquid Fuel Pilot Air Valves

Air Supply Pressure (min/max)
Air Flow Demand Rate (max)
Air Consumption per Start

Pilot Vent Back Pressure (max)

ARSEBERH2RAZSR
AP (e MEARRAED
ARRRTRE UK ED

RE A B 2 FE
TSRS (KD
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130 to -40°F (54 to -40°C) Ambient
500 psig (3448 kPag)

3225 SCFM (86 Nm3/min)

-40 %2 200°F (-40 %2 93°C)

. Solar 2~ =] ) ES 9-98 ¥iiE

Whichever is greatest:

-30°F (-34°C), or

12 centistokes maximum viscosity, or
20°F (-6.7°C) above pour point, or
10°F (-12.2°C) above cloud point.
Whichever is least:

160°F (71°C), or

1 centistoke minimum viscosity.

See Solar Specification ES 9-98

P 7 T AR AR
-30°F (-34°C) =,
12 i) JOCRRE, o

HL37 4 5 20 °F (-6.7°C) , 5%

He 5 10°F (-12.2°C) .
I T A /N

160°F (71°C), Bk

1 JHA] d /ARG FE

., Solar 7~ ] ES 9-98 #i3

100 to 200 psig (690 to 1379 kPag)
70 SCFM (1.9 Nm3/min)

6 SCF (0.17 Nm3)

5 psig (34 kPag)

100 % 200 psig (690 % 1379 kPag)
70 SCFM (1.9 Nm3/min)

6 SCF (0.17 Nm3)

5 psig (34 kPag)
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Liquid Fuel Pump

Type

Motor Power

VFD Rating, Input Current (max)
Space Heater

Liquid Fuel Flow Demand Rate (max)
BAARBIR

et}

HIFLE %

AR FRIR )y B RTE i A IR (I R AED
7] s
TAASBIR 5 KA (e KD

Liquid Fuel Purge Pump

Type

Motor Power

VFD Rating, Input Current (max)
Space Heater

Water Supply Source

Water Flow Demand Rate (max)
Water Supply Temperature (min/max)
Water Quality

BAAEREIFLR

Syl

HIALD) %
ESTLIE SRiUE e TN N E S FND)
22 ) A

P K I

IR TR A (K AED

PRI BE Gl ME /A5 KAED

K5

Air Assist

Air Supply Source

Air Supply Pressure (min/max)

Air Flow Demand Rate (max)

Air Supply Temperature (min/max)

Air Quality

R4S

B PR

ARG R (/MR AED

AU (KR
AR U/ MERAED

TR

o3
I
e
o3
I
23
I

(Customer provides) Liquid Fuel Boost Pump

Type
Motor Power
Liquid Fuel Supply Discharge Pressure

Space Heater Power

(BP#RED BAREBEER

Ho
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Liheng Steel

AC Motor with Variable Frequency Drive
18.6 kW (25 hp), 3-Phase

47 Amps

None

28 gpm (106 L/min)

ATHHHL, AR SR S 2
18.6 kW (25 hp), —#H

47A

V¥

28 gpm (106 L/min)

AC Motor with Variable Frequency Drive
2.2 kW (3 hp), 3-Phase

10.8 Amps

None

Customer De-lonized Water Supply

9 gpm (34 L/min)

50 to 120°F (10 to 50°C)

See Solar Specification ES 9-98

TP, A7 AR AR B e
2.2 kW (3 hp), —H

10.8 A

c

F P 2Bk ftgy

9 gpm (34 L/min)

50 45 120°F (10 & 50°C)

I Solar 22w f¥ ES 9-98 #iit

Customer Service Air

100 to 200 psig (690 to 1379 kPag)
165 SCFM (4.4 Nm3/min)

-20 to 200°F (-29 to 93°C)

See Solar Specification ES 2201

P RES

100 % 200 psig (690 % 1379 kPag)
165 SCFM (4.4 Nm3/min)

-20 % 200°F (-29 % 93°C)

M. Solar 22 ] ES 2201 #iiu

AC Motor-Driven

0.75 kW (1 hp), 3-Phase

20 foot (6096 mm) wet lift to
25 psig (172 kPag)
1-Phase, Max 200 Watts

AU HL BN AL BK 5
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LI %
SRR G2 HE T )

“2 [N A s 1) B4

LUBE OIL SYSTEM
R

Pre-Post Lube Oil Pump
Type

Motor Power

Space Heater Power
Lube Oil Quality

i — 5 iEE =R

et

HIHL LA

7 T TN 1 L 4

T I PR B e

Backup Lube Oil Pump

Type
Motor Power
Space Heater

EFER R
KA
HIBLIh %
Rl lIpIEAT

Lube Oil Tank Heater
Motor Power

T A AR
HIBLLh R

Water / Oil Cooler

Type

Water Supply Flowrate
Water Supply Pressure
Water Supply Temperature

KA 2%
KA
Bk &
KR )
KL

Auxiliary Desktop Display
Phase / Amperage
HEEABRR

AR/ 225

Printer / Logger
Voltage / Phase / Frequency

TP B R
CIVENE TR TES

CN11-0004 Rev 0

Page 55 of 78

Liheng Steel

0.75 kW (1 hp), —#HH

20 inch(6096 mm) JZ47F: 4
25 psig (172 kPag)

FAH, d K AH 200W

AC Motor-Driven

5.6 kW (7.5 hp), 3-Phase

25 W, 1-Phase

See Solar Specification ES 9-224

AR BIALIK SN

5.6 kW (7.5 hp), Al

25 W, A

. Solar 7~ 7] ) ES 9-224 fiiu

120 VDC Motor-Driven
0.75 kW (1 hp)
None

120 R B ALK 3h
0.75 kW (1 hp)

o

20 kW (27 hp), 3-Phase

20 kW (27 hp), A

Shell (Oil) & Tube (Water)
98.7 gpm (374 L/min)

150 psig (1034 kPa)

85°F (29°C)

72 (1) A (K)

98.7 gpm (374 L/min)
150 psig (1034 kPa)
85°F (29°C)

1-Phase at 20 Amps

A, 20 A

240 VAC / 1-Phase / 50-60 Hertz

240 AT / AH/ 50-60 Hz
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Battery

Type
Rating
EHit

H7
Wl

Charger

Type
Charger Input Power
Charger Output Current

g
H7

Fo LB T %
o B

Note:

Liheng Steel

120 VDC, Valve-Regulated Lead Acid
160 Ampere-Hours

120 (R ELUHL. IR
160 Zeki— /ity

Wall-Mount
4 kW (5.5 kVA), 1-Phase
20 Amps DC

Hehia(
4 kW (5.5 kVA), fLAH
20 A. HI

The unit 24 VDC control system includes a converter to reduce the 120 VDC supply to 24 VDC.

RSN
MaSE

B 24 (RAM AR R AW S DMy, 5 120 RAEFR AL 24 RAER .

Portable Engine Cleaning System

Tank Capacity
Water Quality

Air Supply (Clean and Dry Shop Air)

On-Crank Airflow
On-Line Airflow

EHEXEIIEERG

TR A

KR

A (TR T HER)
R L SR

B LR

Package Enclosure

Type
Sound Attenuation

WEHPIRET RS

)

&

Enclosure Ventilation Fan
Type

Motor Power

Space Heater

o 2 L LR
e

L

SR
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26 US gallons (98 liters)

Refer to Solar Specification ES9-98, Para. 5.5
85 psig to 100 psig (586.1 kPag to 689.5 kPag)
5.3 scfm (8.51 Nm#/hr)

3.5 scfm (5.63 Nm&/hr)

26 Lt (98 7t)

%2 Solar /47 ES9-98 #iiE, 1'% 5.5

85 psig %= 100 psig (586.1 kPag % 689.5 kPag)
5.3 scfm (8.51 Nm#%/hr)

3.5 scfm (5.63 Nm&/hr)

Complete Package Enclosure
Average 85 dBA at 3ft (1m) from the
enclosure, at a height of 5 ft (1.5 m),
when installed in a free-field

A Ve 0 1 7 R 5 A

MERAE T, BB R A A 8 L
FOAK) 19 EJ7 5 9ER (1.62K) 4140 85
dBA

AC Motor-Driven
22.4 KW (30 hp), 3-Phase
None

TR BIALIKS)
22.4 kW (30 hp), =
R
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Enclosure Lights

Type AC, Incandescent

Power 1000 W (200 W per fixture), 1-Phase
B RS RS A AT

KA i FRUT

&% 1000 W (200 W AT H), FiAl
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SECTION 2
PERFORMANCE

B4
HtERER
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Solar Turbines

A Caterpillar Company

PREDICTED ENGINE PERFORMANCE

Customer Model
. TITAN 130-20501 Axial
Liheng Iron & Steel Package Type
GSC 50 Hz
Job ID Match
CN10-0004 STANDARD
Run By Date Run Fuel System
Bob Chen 18-Jan-11 DUAL
Engine Performance Code Engine Performance Data Fuel Type
REV. 3.48 REV. 0.3 CHOICE GAS

DATA FOR MINIMUM PERFORMANCE

Elevation metres 400

Inlet Loss mm H20 100.0

Exhaust Loss mm H20 250.0

Engine Inlet Temperature deg C 14.0

Relative Humidity % 50.0

Gearbox Efficiency 0.9850

Generator Efficiency 0.9800

Based On 1.0 Power Factor

Specified Load* kW FULL

Net Output Power* kW 13928

Fuel Flow kcal/sec IT 9802.86

Heat Rate* kcal/lkW-hr 2534

Therm Eff* % 33.935

Engine Exhaust Flow kg/hr

Exhaust Temperature degC [ 500]

Fuel Gas Composition [ Methane (CH4) 28.00

(Volume Percent) Carbon Monoxide (CO) 7.00
Carbon Dioxide (C0O2) 3.20
Hydrogen (H2) 58.00
Nitrogen (N2) 3.00
Oxygen (02) 0.80
Sulfur Dioxide ($02) 0.0001

Fuel Gas Properties [ LHV (kcal/Nm3) 4097.1 [ Specific Gravity 0.3496 [ Wobbe Index at 60F 7373 |

*Electric power measured at the generator terminals.

This performance was calculated with a basic inlet and exhaust system. Special equipment such as low
noise silencers, special filters, heat recovery systems or cooling devices will affect engine performance.
Performance shown is "Expected” performance at the pressure drops stated, not guaranteed.

Notes
Gas composition to be specified per actual oven operation
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SECTION 3

RESPONSE TO CUSTOMER
SPECIFICATIONS

=4y
itz P A AR R E R

1 PEOLE BB I A 65 3 v 20 85
2 BRI RZRT TR, JCHOE i B &R, Wl 2 n T 2 2 U

AL . BN T IE R G VR 2B
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SECTION 4

PRICING AND COMMERCIAL
CONSIDERATIONS

B IUER 7
T XML S
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PRICING

w®br
$ for four (4),Titan 130 Power Generation Set, 15.0 MW (ISO) as described in Section 1 of this proposal,
ex-work price.

AEWCBRE 50 AR I 15 MW(ISO)IY Titan 130 & HIHLATIR 250, ) k.

Notes:
ek

= Prices do not include sales, duties, use, excise tax value added, import or royalty taxes.

= Prices are in US Dollars

= This proposal pricing is valid until June 30th, 2009

o IR AUEMEBL. RSB B RRUFEERL. BB AR

= RO BISEIEER .

o KM AREONE 2011451 H 31 H.
Cost Adder
B
(O] | @l TaToTo EoTo I ado o {( (oT0 TGl 11 =) F USSR usb
ey T by e a1 TSR usD
Commissioning and Start-up assSiSTanCe .........cocvieiiiiiiii i per daily rate
TAIRFNZZZEFRE D oot INEMI TR (D HY % oS LV
Recommended Spare Parts. ..o s See attachment
i1 e LT T OO DL B A

Payment Terms

BZp 5

- 15% of the Order price upon receipt of Order or financial commitment

- 35% of the Order price 90 days after Order

- 35% of the Order price at commencement of engine assemblies

- 15% of the Order price upon readiness for shipment to be paid by wire transfer prior to shipment
or against a commercial Letter of Credit to be opened by the buyer at least 30 days prior to
shipment date

- R Y S5 ARV N, ST AT 15%

- W90 RLZIA, AT 35%

- RENWAETTURARBCIN, ST A 35%

- CUUERRIEI, AR Z AT RN 15%, BUE AERGE H I A D HEET 30 RIEIE T E R
MbAF FHUE I HAIE AT AR ) 1596

All payments except the final payment shall be due net 30 days from the date of a valid invoice. Any
amount not paid when due shall be subject to a late payment charge equal to one and one-half percent
(1.5%) of the delinquent amount per month, pro-rated on a daily basis for each day that such amount
remains unpaid.

B Tt AT KL A A AT N AEAT 0K B R H RIS 30 RN SIAT o AR BISYLRSZAT iR B AN ST A i
2h<, BEH ROW OB BORAE THERF 1.5%, BHER SHHL KRBT, 1% H o5 a8 < .

Delivery

xH
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Equipment can be made available, Ex-Works, seller’s designated facility (or facilities) (Incoterms 2000) in
9-11 Months after Receipt of Purchase Order and Financial Commitment.

WL PRI 55 ke 9-11 AN H Z s, AT+ SEi4REmntili ([ ER 515 RTEMRE N 20000 WAL

4
Ulo

Terms and Conditions

&K

Solar Standard Terms and Conditions (form 3047b) apply. (See Appendix )
KH Solar A= IbsES K (£ 3047b) o (IR

Warranty
JAERE

Warranty

The goods are warranted against defects in workmanship in material used in their manufacture during the
Warranty Period. The Warranty Period commences upon the delivery of the goods, on a unit-by-unit
basis, in accordance with the applicable delivery term, and expires on the earlier of (i) the date which is
twenty four (24) months after delivery in accordance with the applicable delivery term or such date Seller
would have delivered but for delays caused by others (e.g., where Seller cannot deliver to site because the
site is not ready due to delays by others); or (ii) the date which is twelve (12) months after the unit is first
placed into service, or would be capable of being placed into service but for any cause beyond the
reasonable control of Seller.

FESFRARUE I, 00 OR IR TR 56 N TR R AR B o TR AR TE SRS LR I TR B e 22 B Jim,  BARE 6 b A,
RIEAHRIIAL e A0, LI R A AUE (D IRIEAH N RIS D 4388 1E 240 H o sRE B WA AT THE g A
AR PRIREIR (B L8 N PRI S B A OVE 2 e, MR B GIEAR D) 5 B (2) B EN — Ik
MNERR12AH, BRRER N IR S5 AE R 5275 P2 G it PRI 8 AR SE 152

Solar's complete standard warranty is stated in its Terms and Conditions of Sale (Form 3047b, Rev 3/09).
oy w4 SR CRES & /5 Form 3047b,Rev3/09 .
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SECTION 5

AVAILABLE SERVICES AND
AGREEMENTS

(not incluaed in Bid)

Not offered in this proposal. More information about this service is included in section 8. Customer is
encouraged to discuss this service with Solar’s sales person.
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AVAILABLE SERVICES

TOTAL SUPPORT CAPABILITIES

Solar Turbines Incorporated, as the Original Equipment Manufacturer (OEM) solution provider, stands
behind each of our customers with uncompromising commitment to the success of their turbomachinery
installations throughout the equipment’s entire life-cycle. Solar maintains its own worldwide Customer
Services organization, which offers a direct single-point contact to meet customer needs for the complete
turbomachinery system throughout its operational life. This may include responsibility for installation
assistance, start-up/commissioning service, asset management, contract maintenance programs,
technical training, service parts, package refurbishment and overhaul services.

Solar's Worldwide Service Network

Ssrwce Turbine Turbu]e Package Exchange Compressor
Location i) OTHED] | REE Refurbishment Engines Overha_ull
Center Center Center Repair

Anchorage, Alaska Yes — — Yes Yes —
Bandung, Indonesia — Yes Yes — — Yes
Caracas, Venezuela PA — — — — —
DeSoto, Texas — Yes — — Yes —
Dubai, UAE PA — — — — —
Dublin, Ireland PA — Yes — — —
Edmonton, Canada Yes Yes Yes Yes Yes Yes
Esbjerg, Denmark — — Yes — — —
Gosselies, Belgium Yes Yes Yes — Yes Yes
Jakarta, Indonesia PA Yes — — — —
Kuala Lumpur PA Yes Yes — — Yes
Lagos, Nigeria — — Yes — — —
Mabank, Texas — — Yes Yes — Yes
Melbourne, Australia Yes Yes Yes Yes Yes —
New Orleans, Louisiana Yes — — — Yes Yes
Ontario, California Yes — — — — —
Perth, Australia — — — — — Yes
San Diego, California PA — — — — —
Singapore Yes — — — Yes —
Tijuana, Mexico — — — Yes — —
Tokyo, Japan — — — — Yes —
Veracruz, Mexico — Yes Yes — — Yes
Villahermosa, Mexico — Yes Yes — — —

PA = Parts Administrator only

INSTALLATION AND COMMISSIONING

In general, the customer's contractor or Solar's Construction Service organization is responsible for the
installation of the turbine generator package and its related equipment, depending on project complexity,
customer preference and experience. It is not uncommon for Solar's Customer Services/Field Service
organization to become involved at various times throughout the installation phase (as opposed to being
involved only in the Start-up / Commissioning phase) of the project. Customers and contractors may
experience difficulties to some degree and require advice and assistance regarding such areas as
interpretation of drawings and installation instructions, identification of support equipment, additions or
deletions of hardware, and re-sizing or re-routing of lines or wires. Complex projects have realized a
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considerable reduction in installation time by assigning a designated Solar Field Service Representative
(FSR) on a continuous basis throughout the installation.

Since the amount of time required for installation assistance can vary significantly depending upon
customers and contractors, as well as size and complexity of the job, it is generally desirable and
necessary to quote at the standard daily rate for the estimated number of days required. A flat fee or lump
sum is appropriate only for large complex projects where planning reflects the use of FSRs continuously
during installation. Fixed price quotations for a large project can be supplied upon request.

Installation Supervision. Solar's Technical Representative will provide the supervisory assistance
necessary or requested for the installation and interconnection of Solar's turbomachinery and its support
systems with either the site process equipment, the power distribution equipment, and other turbine
package related ancillary equipment, heat recovery equipment, and emissions reduction systems.

Solar's Technical Representative normally acts in an advisory or consulting capacity. Labor, material,
fabrication and installation tools, lifting equipment, etc., should be furnished by the customer, customer's
representative (contractor) or Solar's Construction Services organization as applicable.

Commissioning Assistance. Solar's Technical Representative can provide the supervisory assistance
and guidance necessary to ensure that the equipment has been properly installed, interconnected with
other equipment, calibrated and is operated in accordance with Solar's specifications and good
engineering practices. This can improve equipment reliability and help reduce the potential for
subsequent operational problems due to poor installation or operating practices. The equipment will also
be tested statically and operationally to the customer's satisfaction at the completion of the
commissioning phase.

ENGINE OVERHAUL, EXCHANGE, AND REPAIR

Solar offers comprehensive overhaul and repair support for its entire gas turbine product line. A Solar gas
turbine major overhaul consists of a complete refurbishment of the gas turbine in order to ensure that
performance can be restored to Solar’s current production standards for mechanical configuration and
aerothermal performance. As part of the overhaul program, Solar offers an exchange fleet with major
assemblies and entire engines available to keep customer downtime to a minimum.

CONSTRUCTION SERVICES

To complement the supply of turbomachinery packages and offer complete and/or partial installation
services to its customers, Solar maintains a Construction Services organization. This allows Solar to act
as a single source for the supply of turbomachinery and ancillary equipment and design applications of
this equipment into complete Engineer, Procure, and Construct (EPC) installations. Construction
Services offers a wide range of services and equipment to Solar's customers in order to ensure that
essential expertise is applied to each phase of a project.

Single point responsibility allows Construction Services to manage your entire project scope. This can
drastically simplify design, development and construction, thus minimizing the chances for error.
Construction Services has amassed significant knowledge and expertise in the areas most needed by our
customers. Our professional staff knows your application fully - from gas compression to power
generation both onshore and offshore and can provide a full range of services such as:

e Proposal Preparation
¢ Design and Engineering
e Material Procurement
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e Fabrication

e Onsite Construction
¢ Quality Control

e Scheduling

e Budget Control

e Shipping

e Commissioning
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AVAILABLE AGREEMENTS

EXTENDED SERVICE AGREEMENTS

In order to better serve our customers, Solar Customer Services, offers Extended Services Agreement.
Extended Service Agreement (ESA) enhances the machine availability, reduces equipment life cycle cost
and offers planned regular, predictive, and proactive maintenance service to the customer. ESA absorbs
the risk of equipment failure and as an option offers availability guarantees. The following briefly
describes the ESA options currently available. Table 1 below shows in greater detail the coverage
provided by each offering. The shaded cells highlight the coverage’s that differ from Level I.

Level I (Long Term Service Agreement) provides for overhauls and repairs as required. The term for
Level | can be from 5-15 years. Renewal is available at the price of current agreement with set
escalations.

Level Il (Term Service Agreement), as in Level |, provides for overhauls and repairs as required.
However, only one-way freight is covered. This agreement is only for the first five-year term. Thereafter,
renewal is on a negotiated basis.

Level lll (Service Agreement) includes a maximum of one (1) overhaul only but covers all engine repairs
as necessary. In addition, unscheduled inspections are limited to two per year. Level lll is available for a
five-year term only. Thereafter, renewal is on a negotiated basis.

Beneficial Use Service Agreement (BUSA), as in Level |, provides for overhauls and repairs as
required. Customer will pay CMP and a small portion of the overhaul on monthly basis. At the time of the
overhaul, the cost of overhaul will be covered by calculating the number of hours of operation
accumulated on the engine multiplied by the fired hour rate agreed upon by at the time of the signing of
the contract. Two-way freight is covered. The term for this agreement can be from 5-15 years.

Table 1. Long Term Service (ESA) Agreements Scope of Services Comparison

ESA Level | ESA Level ll ESA Level lll BUSA
Renewable at current price Yes No No Yes
Turbine scheduled inspections Yes Yes Yes Yes
Turbine unscheduled inspections Yes Yes Limited Yes
Turbine overhaul / repair as needed Yes Yes One / Term Yes
Exchange program Yes Yes Yes Yes
Parts (turbine, driven equipment, package) Yes Yes Yes Yes
Freight Two-way One-way One-way Two-way
Availability guarantee (%) 95 +1 95 + 1 95 95 +1
Wear and tear warranty Yes Yes No Yes
Performance guarantee u rbg;ig;g Set Turb;r;i]((ggg Set No u rbg;ig;g Set
Term (years) 5t0 15 First 5 only 5 5t0 15
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CONTRACT MANAGEMENT SERVICES

Years of experience have proven that Solar Turbines Incorporated not only manufactures top of the line
turbomachinery systems, but also provides high quality long-term Contract Management Services to
turbomachinery users. Solar provides complete operation and maintenance services to customers in the
Power Generation industry around the world, and our service contracts are designed to meet the often
unique requirements that owners face in developing cost-effective operation and maintenance strategies
for their assets.

For more than twenty years we have been providing Contract Management Services ranging in scope
from single-unit gas turbine to single-point responsibility for multiple gas turbine fleets. With a worldwide
network of professional and skilled managers, engineers, operators and technicians, Solar is positioned
to support operation and maintenance needs in all types of facilities. Headquartered in San Diego,
California and operating out of our worldwide field offices, we are able to provide consistent, proven, and
specialized care to each service contract customer.

Solar can provide Contract Management Services for all turbomachinery and balance of plant equipment,
including Solar's and other manufacturers’ equipment, providing customers a single-point responsibility
asset management solution. Solar's Contract Management Services are offered in a number of generic
formats. In addition, service elements can be combined into a customized service agreement. The
following types of services are offered.

Full-Service Operation & Maintenance consists of turbomachinery and balance-of-plant operations and
maintenance services, including Solar’'s after-market products, services, and parts. This provides the
highest level of service. Full-Service agreements may also incorporate plant performance guarantees.

Operation & Maintenance Management consists of turbomachinery and limited balance of plant
equipment maintenance and repair. Solar supplies the personnel necessary to develop and implement a
long-term preventive and predictive maintenance program. This includes parts and spares inventory
management, coordination with outside contractors when necessary, normal daily maintenance and
major maintenance inspections.

Maintenance Management consists of turbine maintenance and replacement parts, as well as a range of
technical staff at the customer’s location. Our personnel can be used to supplement the customer’s
workforce and enhance existing skill levels as necessary on either a long or short-term basis.

Technical Services Management consists of providing an operations and maintenance consultant on a
full-time basis at the customer’s facilities or at a remote location where remote monitoring of onsite
equipment is available over a data link.

Technical Education Services and Training consists of the development of personnel. Agreements
can optimize this investment for our customers through programs designed to meet customer personnel
training objectives. The main programs include standard or customer tailored classroom training, on-the-
job training, and vocational skills development programs.

CONTRACT POWER AND LEASING SERVICES

Solar also maintains a Contract Power organization dedicated to providing numerous financing options.
All or part of a project can be financed, offered under a lease agreement, or installed on a service tariff
with a performance contract.

Equipment Financing. What equipment to utilize represents only part of the decision process in a gas
turbine acquisition process. Other decisions, such as when to proceed and whether to buy or lease, can
be equally important. Cash to purchase assets is often scarce, even for the biggest of companies. As a
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result, equipment acquisition is often delayed well past the time it is needed. Solar offers leasing, and
conditional sales contracts, as well as trade financing options for our gas turbines and related equipment.
Financing can be arranged for just the gas turbine package, or it can be structured to include an entire
Engineering, Procurement, and Construction project. Lease financing benefits may include the following:

e Help you obtain equipment when you need it as opposed to when you have funding available on
your Capital Plan.

e Provide an alternative source of financing. You can retain your existing lines of credit for core
business projects.

e Preserve and strengthen financial ratios by structuring as "off-balance sheet".

e Offer a hedge against inflation. You get the benefit of the equipment today, but pay for the use with
tomorrow's earnings.

e Conserve working capital. Payment for the use of the equipment is spread over the term of the
lease.

e May provide a tax-deductible business expense, reducing tax liabilities.

e The high residual value the team of Solar and Caterpillar Financial Services is able to place on
Solar-manufactured equipment can result in low monthly payments during the lease term.

e Minimize equipment disposal problems for the user at the end of the finance term.
Some Questions To Help Determine if Leasing is a Good Option for Your Company:

¢ Are your capital acquisition programs delayed due to capital budget constraints?

e Do you have capital tied up in equipment, which you would prefer to have available for core
business uses (inventory, accounts receivable, capacity expansion)?

¢ Do you have a preference for on or off balance sheet financing?

Solar Turbines Incorporated and Caterpillar Financial Services together provide the following lease
products:

Energy Service Contract. The Bottom Line - Solar's exclusive Energy Service Contract saves you
money and allows you to concentrate on other things - like running your core business. Through this
contract, Solar will provide turnkey installation of a plant consistent with your operating requirements,
provide lease financing, and operate and maintain the equipment for the contract term.

Finance Lease. In this type of lease structure, the total of all payments represents the full value of the
equipment. The lessee usually has the end-of-lease option to purchase the equipment for $1.00, a
percentage of the original equipment price, or a specified dollar amount.

Operating Lease. The lessor retains ownership of the equipment but takes a substantial residual
position, thereby lowering the lessee's monthly rental payments. Operating leases may qualify as "off-
balance sheet" financing for the lessee. The lessee usually has the option to purchase the equipment for
fair market value at the end of the lease term.

Synthetic Lease. A lease structured to qualify as an operating lease for financial reporting purposes,
however, the lessee is considered the tax owner of the equipment. In certain applications this structure
can allow the lessee to obtain off-balance sheet book status but claim accelerated depreciation benefits
for tax purposes.

Municipal Lease. A type of lease available to municipalities, state and local government entities at low
interest rates.

Federal Government Lease. Leasing to U.S. Federal Government entities. This product is similar to
leases offered to commercial customers with a few exceptions. Further, Federal Government leases can
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be structured as either true leases or conditional sales contracts for tax purposes, and as either operating
leases or capital leases for accounting purposes.

Additional Financing Options for Turbine Buyers Located Outside the USA

In addition to Lease Financing solutions, Solar can also assist in arranging financing through a group of
large global banks with whom Solar has established a corporate relationship. The financing for
purchasers located in emerging markets is often supported by the Export-Import Bank of the United
States (Exim). Advantages to an Exim supported loan include:

e Provides commercial and political risk coverage making attractive financing possible in emerging
markets where it would otherwise be difficult and expensive.

e With support from Exim, longer term financing of up to ten years is available

e With support from Exim, lower interest rates are available based on a fractional spread over the
London Interbank Offered Rate (LIBOR).

e Experts from the global bank, Exim and Solar can assist the purchaser in applying for an arranging
the financing to meet individual project requirements.
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SECTION 6
SOLAR EXPERIENCE
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SOLAR TURBINES INCORPORATED

Solar Turbines Incorporated is a San Diego, CA based company whose business is the design,
manufacture, installation and servicing of proven lines of gas turbine-driven generator sets, mechanical-
drive packages and centrifugal natural gas compressor sets. Since 1981, Solar has been a wholly owned
subsidiary of Caterpillar Incorporated.  Caterpillar Inc., primarily known as the world's largest
manufacturer of construction and mining equipment, diesel and natural gas engines, and industrial gas
turbines, was actively engaged in gas turbine development 25 years prior to Solar’'s acquisition. Both
Caterpillar and Solar are committed to providing turbomachinery products designed as the industry
standard.

Solar’s current axial-flow industrial gas turbine product line consists of:

Family and Model Generator Set (kWe)

Saturn 20 1210
Centaur 40 3515
Centaur 50 4600
Mercury 50 4600
Taurus 60 5500
Taurus 70 7520
Mars 90 9450

Mars 100 10 690

Titan 130 14 250

SOLAR TURBINES HISTORY

Solar was founded in 1927 as a manufacturer of all-metal airplanes. In the 1930's, the company entered
the aircraft components business and manufactured the first stainless steel manifolds for aircraft engines.
Shortly thereafter, the company became a major supplier of manifolds, exhaust stacks and heat
exchangers for military and commercial aircraft. This early background in the manufacture of aircraft
engine components, combined with achievements in high temperature metallurgy, resulted in Solar's
participation in the first U.S. jet engine programs beginning in 1944. The first successful jet engine
afterburner was designed and built by Solar.

Stainless Steel Manifold Jet Engine Afterburner

This experience led to the development of turbine engines and gas compressors for industrial
applications, which became the mainstay of the power systems presently designed, manufactured,
packaged, modularized and serviced for our customers worldwide. In less than two decades, Solar
Turbines Incorporated became the world's leading manufacturer of industrial gas turbines and power
packages.
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Solar's first radial gas turbine (the original Mars gas turbine), introduced in 1948, was a 60-hp engine
used as an auxiliary power unit for aircraft and to power portable fire pumps primarily for the United
States Navy. Since then, Solar has built more than 10,400 units of radial design, including the Spartan
gas turbine used in a 225-kW generator set, the original Titan engine used for many different applications,
including a start engine for the Centaur 40 gas turbine, and the Gemini engine originally developed as a
portable 10- kW generator set for the U.S. Army.

The evolution in Solar's product line led to the introduction of axial-flow gas turbines in 1948.

1948

1957

1969

1976

1985

1989

1995

1997

The Jupiter, Solar's first axial-flow turbine.

The Saturn, Solars first industrial turbine engine. Originally designed for
naval shipboard power generation and propulsion applications, the Saturn
turbine engine was applied as an industrial prime mover for electrical power

"The Centaur 40 industrial gas turbine features rugged construction,
conservative firing temperatures and long-life sleeve bearings.

The Mars turbine, a development from Centaur turbine experience, is a
rugged, heavy-duty engine designed for continuous-duty industrial service e
under the most severe conditions, is the most efficient industrial gas turbine __az7*
in its power class. G

The Centaur 50 turbine was the next step in a planned series of uprates and
»has achieved its current rating by capitalizing on the Centaur 40 experience and
the conservative use of technology and hardware developed with the Mars
turbine.

The Taurus 60 gas turbine evolved from the Centaur gas turbine. Taurus
60 achieves an approximate 20% power advantage over the Centaur 50
gas turbine by using an additional "zero" stage in the engine compressor,
while operating at the same turbine inlet temperature as the Centaur 50 gas &
turbine.

A distinct advantage of the Centaur 40, Centaur 50 and Taurus 60 gas turbine products is the
interchangeability of engines on a common "universal" turbomachinery package. The three
engines are all packaged on essentially the same skid and the skid-mounted components are
sized to accommodate all three engines. This feature facilitates the ability to replace the engine
with a higher power unit should additional power be required in the future, assuming the driven
equipment can be replaced or modified to use the additional power.

# The Taurus 70 gas turbine evolved from the Centaur product and achieves an
Z»_additional 39% power advantage over the Taurus 60 gas turbine by using an
additional "zero-zero" stage in the engine compressor and operating at the
same turbine inlet temperature as the Mars 100 gas turbine.

The Titan 130 gas turbine design consists of a linear scale-up of the
proven Taurus 70 gas turbine and also allows for the use of many
components common to the Mars gas turbine product line. The Titan 130 ,f
engine is, thus, designed to be durable and reliable for demanding

T
et
S
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industrial applications, while offering the highest efficiencies in its class.

2004 Pl The Mercury 50 is the newest addition to Solars products and represents a

0 .technological breakthrough in recuperative gas turbine technology, with a host of

£ ‘5} ' environmental, operational, economic and siting advantages. It is a product of

- Solar's commitment to the US DOE's Advanced Turbine Systems (ATS) program.

Features include the highest electrical efficiency for a gas turbine in its size range
and an ultra-low emissions profile.

SOLAR TURBINES FACILITIES

Solar's industrial gas turbine engine and centrifugal compressor manufacturing and turbomachinery
packaging facilities are the largest and most modern in the industry. More than 101,350 square meters
(1,000,000 square feet) of floor space are dedicated to manufacturing and packaging gas turbines.

The San Diego, Harbor Drive facility accommodates general offices, engineering, development test
facilities, research, field support organizations, and parts and components manufacturing. The Harbor
Drive Development Testing facility began in 1945 when the company designed and constructed its first
test cell specifically for testing industrial turbines. The present array of test beds and instrumentation,
therefore, is based on more than 50 years of experience in this field.

Solar’s Headquarters — Harbor Drive Plant

Solar's modern manufacturing assembly plant is located in the Kearny Mesa area of San Diego. All
assembly and production testing of the Saturn, Centaur, Taurus, Mars and Titan turbines, centrifugal

boost compressors and turbomachinery packages is conducted at the Kearny Mesa plant facility.

Plant features include an engine assembly lines, centrifugal compressor assembly area, pre-test area,
computerized production test cells consisting of enclosed cells and outside test pads, an advanced
retrieval parts stacking and storage system, and dedicated space for the production of generator set,
mechanical-drive package, and compressor set systems and control consoles. All turbomachinery
packages are assembled on easily movable dollies and transported throughout assembly, pretest,
production testing, final painting, and package finishing. The plant also includes facilities for final product
crating, preparation for shipment and loading onto transport vehicles.
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Solar’s Manufacturing and Test Facilities - Kearny Mesa Plant

WORLD LEADER IN INDUSTRIAL GAS TURBINES

Solar Turbines Incorporated is a world leading producer of industrial gas turbines and turbomachinery
packages in the 1-to-14.5 MW (1500-t0-19,500 hp) range. 1-25MW officially? Solar gas turbine units are
operating in 90 different countries and under varying conditions, including arctic, desert, tropical and
offshore. Even in the harshest environments, Solar gas turbines continue to provide safe and reliable
power.

Solar Industrial Gas Turbine Operating Experience Summary

Experience by Package Units Sold Estimated Hours
Compressor Sets 3,840 579,500,000
Mechanical Drives 2,520 354,900,000
Generator Sets 7,010 489,500,000
Total 13,370 1,423,900,000

Effective: 12/31/08, © Solar Turbines Incorporated

Titan 130 Industrial Gas Turbine Operating Experience Summary

Experience by Package Units Sold Estimated Hours
Compressor Sets 90 800,000
Mechanical Drives 70 900,000
Generator Sets 240 3,600,000
Total 400 5,300,000

Effective: 12/31/08, © Solar Turbines Incorporated
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Cogeneration Experience Summary

Saturn | Saturn | Centaur | Centaur | Mercury | Taurus | Taurus | Mars Mars Titan

Market 10 20 40 50 50 60 70 90 100 130 | Total
Airport - Gov/inst 3 3 2 8
Brewery - Industrial 1 1 3 5 1 1 1 13
Buildings - Commercial 2 1 4 7
Ceramics - Industrial 12 22 20 4 1 59
Chemical - Industrial 3 1 5 20 23 7 8 3 3 73
Communications - Commercial 19 5 1 25
District Heating - Industrial 1 2 2 5
Food Processing - Industrial 9 10 3 20 65 6 14 6 2 135
Gov Owned - Elec Power 2 5 3 10
Hospital - Commercial 14 14 7 7 6 1 49
Hotel - Commercial 1 1 2 1 5
Independent - Elec Power 2 4 3 2 11
Inv Own Baseload - Elec Power 2 3 1 6 2 3 17
Inv Owned Other - Elec Power 7 1 1 2 1 12
Landfill - Elec Power 1 1 5 1 1 9
Manufacturing - Industrial 4 1 7 16 21 8 4 7 68
Mining - Industrial 1 20 5 26
Municip/rea/coop - Elec Power 1 4 2 27 27 13 15 1 3 93
Other - Industrial 6 6 10 14 32 10 2 1 81
Other Facility Pwr - Gov/inst 1 1 4 1 4 11
Othr Facility Pwr - Commercial 15 1 4 2 22
Petrochemical - Industrial 2 1 5 5 10 28
Pharmaceutical - Industrial 4 6 7 11 1 1 3 33
Process Plant Pg 3 3
Pulp & Paper - Industrial 6 7 11 41 86 22 10 3 3 189
Refinery Pg 1 1 1 2 5
Research - Industrial 1 1 2
Textiles - Industrial 1 8 4 4 35 5 4 1 62
Tires/rubber - Industrial 4 6 1 2 13
Unavailable - Other 17 1 1 19
University - Gov/inst 10 4 4 9 1 21 7 1 8 65
Witp/stp - Gov/inst 6 2 2 8 3 21
Total Cogeneration 127 78 83 226 2 431 98 72 32 30 1179

Effective: 06/30/05, © Solar Turbines Incorporated
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Appendix

The following Referenced Documentation Are Attached:

. -ES 9-224 Lube Oil Specification i i+ A sk

. -ES 9-98 Air, Fuel, Water Specification 255 BEFRIZK i 25K

o PIL 162 Recommendation for the Sourcing, Handling, Storage and Treatment of Fuels
PIL 162 JRBLRIEG, Ab, il S AL BEHERE Ipik

. Site Testing Procedure Bl 1755 k44
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