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TEST CONDITIONS AND TEST DATA

The generator package was tested with the turbine engine, reduction
gearbox and generator mounted on the package bagse. The package controls
were mounted on-skid and were used for the test.

The generator nameplate rating is 5,300 kw; rated voltage is 13,200
volts.

Full load for all package testing was determined by either the nameplate
rating of the generator, or the engine performance curve adjusted for
air inlet temperature, sea level and zero duct logses whichever was
lower, per Scolar Engineering Spec¢ification ES2091.

ITEM 1. ACCEPTANCE TEST

The attached figures labeled "Control Console Hardware Veraification®,
"Universal Generator Set Acceptance Test" and "Final Visual Acceptance
Test" are the specific test agenda for this unit. They were prepared to
reflect contractual requirements and compliance with Solar Engineering
Specifications ES2091 and ES2220.

ITEM 2. TURBINE ENGINE PERFORMANCE

The attached figure labeled "Taurus 60S, T7300 One-Shaft Engine
Performance, Nat. Gas Fuel" depicts engine performance test data as
noted on the computer analysis printout. The upper portion shows
measured parameters and the lower portion shows calculated results
corrected to conditions of standard temperature, sea level, and zero
duct losses. The acceptance craiteria for the engine performance results
is contained in ES2091.

Based on the T5/T3 ratio determined during the engine performance test,
the software base T5 with SIV open is 1226 degrees Fahrenheit and T5
with SIV closed is 1248 degrees Fahrenheit. '

The attached table labeled "Engine K-values" consists of data points
required for customer’s software.

ITEM 3. FREQUENCY (SPEED) AND VOLTAGE REGULATION

The attached figure labeled "Frequency (Speed) and Voltage Regulation"
shows the regulation of this unit with the speed governor and voltage
regulator adjusted for isochronous operation. Regulation was verified
at each load point after all transients had decayed, as the load was
varied from no load to full locad to no load.

ITEM 4. "OPERATING PARAMETERS

The attached figure labeled "Operating Parameters - Taurus Generator
Set" provides "new condition" operating parameters for comparative
purposes. Data was compiled from various lcad runs after engineering
evaluation. '




ITEM 5. VIBRATION DATA

The attached figures labeled "Machinery Vibration Signature" are the
spectrum plots for each vibration probe recorded during the engine full
lcad run.

ITEM 6. SUDDEN LOAD TESTS

The attached digitized trace shows the sudden load testing of this unit
at 1500 XKW on-load and 3300 KW off-load corrected to sea level and zero
duct losses per Solar Engineeraing Specification ES2220.

Frequency (speed) deviation during load application did not exceed the
specification limit of minus 5.0 percent from rated speed and recovery
was within a plus or minus 0.50 percent band within 15.0 seconds.
Frequency deviation during load rejection was within 7.0 percent and
recovery was within a plus or minus 0.50 percent band within 10.0

seconds,

Voltage deviation during load application did not exceed specification
limit of plus or minus 17.0 percent from rated voltage and recovery was
within a plus or minus 5.0 percent band within 2.0 seconds for this high
performance generator. Voltage deviation during load rejection was
within plus or minus 22.0 percent and recovery was within a plus or
minus 5.0 percent band within 2.0 seconds.

ITEM 7. DRY EMISSIONS

The attached figures labeled "Dry Emissions" document the results of
emissions testing without water injection. The component concentration
1levels are corrected to 15% oxygen and ISO conditions per Solar ES9-97.
The NOx and CO emissions limits are 25 ppm and 50 ppm, respectively.




ITEM 1. ACCEPTANCE TEST




lar’ Turbines . ,
Solar Turbl: CONTROL CONSOLE Page: 1o 3 | Date04/18/01
HARDWARE VERIFICATION
CUSTOMER: PROJECT: 2-70221 UNIT: 3 of 3
OPERATION TITLE PURFPOSE OF OPERATION STAMP
5 Console Wirtng and Shariages (Can) “To ensure that the console components and winng are in accordance with the

legal winng diagram  Venify that any missing components are recorded n the test
log and placed on order

9

Allen Bredicy Module Swatches and Jumper
Setings

Venfy that the switches and jumpers on the A/B modules and the backplane of
the PLC rack are set m accordance with the electnical schermatic  Also, venfy that
al] modules are correctly positioned in the rack

3
734

Hom/Hour Meter/Start Counter Disconnect

To disable the alarm hom, hour meter, and start counter guring test

10

Connect External DC Power

To search for any "short” circusts between QVDC and frame, and 24VDC and
frame before applymg DC power to the control console  Also, venify that each
circuit breaker powers 1ts respective circuiv'bus only per clectncal pnint

12

Prepare Programmung Termmal and Load
PLC Program

Connect the programmung termumnal (PC) to the control console PLC and load the
project application software to the PLC

Load Dsplay Program (TT2000)

Load the display software mto the controf conscle display termmal/computer
Set switch and jumper sctting for Z501 per schematic sheet 9 and nake sure PLC
corrmumicate to Z501

Load Display Program (PV1000)

Load the display sottware into the control console Panel View 900

21

PLC LED's Ali Green

Venfy no comumunication error exists between the PLC and the display

22

Clear All Malfunctions

To lock-up the backup relay system

24

Block Transter Error - Controlnet

To veniy the comrect alarm and/or shutdown functionality associated with
ControlNet communication errars for umts with CAN or ACNR modules

A ESICCICARS,

=~
o
»

4%

Lamp Test

To venfy the lamps on the turbine control panel are operational

&

*** ENSURE ALL STAMPS ARE LEGIBLE AND IN BLACK INK ***




Turbi .
AS 2.!3,5;, 3:33,“ £ CONTROL CONSOLE Page: 2 of 3 | Date.04/18/01
HARDWARE VERIFICATION
CUSTOMER; PROJECT: 2-70221 UNIT: 3 of 3
OPERATION TITLE PURFPOSE OF OPERATION STAMP
63 Alarm Hom To ven{y the hom 1s sounded on any alarm or shutdown conditton and sifenced
when the alarm/shutdown condition 15 cleared or when “hom silence™ or reset ts
selected
75 24 Vdc Veltage Dnder To venfy the accuracy of the 24 Vdc measurement resistor network wath a
cahbrated meter
95 Backup System (IPG) Venfy the basic IPG backup system
115 T37 Keyboard Commands To venty that the dispiay termunal’s two sealed-membrane keypads (the Function
Keypad and the numenc Keypad) are functional
1 1-6 Printet/Logger To verify that the printer and data logging functions are operable
nv Set Console Tirners Te venfy thatall elecineal timers are set per the legal drawing and torque painted

To venfy the comrect selection of the A/C meters and their proper winng

130 A/C Visual Inspectron

131 A/C Simulator Hookup Te provide a consistent and logical method for connecting the A/C simulator

132 A/C LSM Module Ventication (Hardware}) | To venfy that the LSM 15 mstalled and funchons properly

133 AJC Metering Accutacy To _venfy_tﬁe accuracy of the AC tmeters and the CRT displayed AC paramoters
134 ASC Voltage Droop Venfication To venfy initial setup of the voltage droop feature of the Basler voltage repulator

OO e e e e e e

**» ENSURE ALL STAMPS ARE LEGIBLE AND IN BLACK INK ***




the test venficahon sheet

. Sg!zr’g‘l::ﬂ:les CONTROL CONSOLE Page:3 of 3 | Date 04/18/01
HARDWARE VERIFICATION
CUSTOMER: PROJECT: 2-70221 UNIT: 3 of 3
OPERATION TITLE PURPOSE OF OPERATION STAMP
135 AICKVARPF Control To venfy the Basier KVAR/PF controlier 13 operating properly
136 A/C Motonzed Voltage Adjust To venfy that the motonzed potcntiometer and associated control assembly
function correctiy
¥
788
137 A/C Voltage Regulator To venfy the circustry and operation of the voltage reguiator
¥
788 }
139 A/C Single Umit Auto Sync (Hot Bus) To venfy the umt will automatically synchronize wath a live bus
? ‘
140 AJC Single Uit Auto Sync (Dead Bus) The purpose of this operation 18 to venfy stahcally that the control console 13
tuned to automatically synchromize to a dead bus
150 Clear Open Discrepancies To veniy all operations have been performed and the Automated Test Log (ATL)
15 Teviewed I
152 Legal Drawings Clear To venfy all changes shown on the Tegsl electncal drawing heve been performed
and the legal drawing 13 signed by the test engineer
154 Console Complete and Authonzed for To obiain authﬁnznnon from test engineer to disconnect the turbme controls and
Drsconnect venfy all test equipmen! and accessories are disconnected / ?
T34
159 Load PLC Program To ensure the latest revision of the controls sottware 15 downloaded 10 the PLC
165 Test Cell Accepiance (New Production) To ensure the packege test engineer has accepted the turbine controls by sigmng

#*+* ENSURE ALL STAMPS ARE LEGIBLE AND IN BLACK INK ***
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UNIVERSAL GENERATOR SET ACCEPTANCE TEST

CUSTOMER UNIT 3 PD 270221
MO 3100315 | PKG S/N TG01587 ENGS/N  1060T
 pr—————— — ——
. STATION 3 OPERATIONS
REV
OPER NO OPERATION DATE DESCRIPTION STAMP
SKID TEST OPERATIONS
SAFETY INSTRUCTIONS AND CPERATOR 1 FULLY AWARE OF TE PROJECT | o\
2000 | FAMILIARIZATION | 00 R s e A T T
SUPPORT OF PRODUCTION TEST SPERATIONS
THE PURPOSE OF THIS DPERATION IS TO PERFORM A
2002 SKID INSPECTION B8/98 | PRELMINARY INSPECTION OF THE SXID FOR PROPER
ASSEMBLY AND COMPLETENESS
2005 | SHORTAGES 9199 | L rAaEs anE AECOrED AN BOCMENTED.
2020 | LUBE OIL TANK AND GIRCULATION | oo | Temumvose or nas oreramcns rovenry e pus
{AC) | HEATER CHECK CIRCULATION HEATERS, AS APPLICABLE
2025 | Ao MOTOR SPACE HEATERS 4/00 | RESISTANGE AND VERIFY GONTINATY OF EACH PACKAGE
{AC) MOTOR SPACE HEATER
2030 OR SPACE HEA ORI OF i GTTOn SPALE Here T
(AC) | GENERATORS TER 5/00
2035 | GENERATOR WINDING INSULATION | . | JErummoseof s penanon s Toussoure v
(AC) | RESISTANCE
2040 | GENERATOR EXCITER FIELD DC siop | LECUToRE oS PRATIN S TOEASURS T
(AC) | RESISTANCE
VIBRATION SYSTEM INSTALLATION FGPER (STALLATION OF THE WBRATION SYETEM
2045 | \ERIFICATION 3/99 | couronents '
o050 | PRELIMINARY FACILITY sorop] EEDEECSIOr M comANON SO PSS iU
ATTACHMENTS TRty (T ARD CONNECT HOOKLP
2055 | INSTRUMENTATION HOOKUP | 4199 | CURINES FOR THE HODKUPS AND INSTAVATION OF
FACILITY HARNESSES AND TEST EQUIPMENT
| 2060 | CIRCUIT TO GROUND RESISTANCE | 4ol MERRSECE Mscemon o,
CHECK AND SKID GROUND
s0gs | PACKAGE ELECTRICAL END 7167 | ACORALY OF THE PACKCEE MOUMTED END DEViEES
DEVICES THROUGH THE ELECTRICAL INTERCONNECT
SKID INTERCONNECT AND SKID DC THE PURPOSE OF THIS OPERATION ISTOENSURE THATTHE |,
d 20 | powER HOOKUP B0 | o ren e oo puemae o I\r28))
CONSOLE/CONTROL SYSTEMS TEST OPERATIONS .
OUTPUT MODULE WIRING THE PURPOSE OF THIS OPERATION IS TO ENSURE THAT 9
2100 | \ERIFICATION 5/00 | Nous OF THE CUTPUT CRCUITS FROM THE PLC ARE 728
2130 | CONSOLE/SKID LOCKUP 7/97 | nErurros: or s oremanonisToPReeARE T |\ P2 /)

PAGE 1
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UNIVERSAL GENERATOR SET ACCEPTANCE TEST

CUSTOMER UNIT 3 PD 2-70221
MO 3100315 PKG SIN TG01587 ENG S/N 10607
——— R
_ STATION 3 OPERATIONS
REV
OPER NO OPERATION DATE .DESCRIPTION STAMP
THE PURPOSE OF THIS OPERATION IS TO VERIFY THAT WHEN

¥
2135 | OFF/LOCAL/REMOTE SWITCH (S101)| /97 | T o D T e K TART Srot. e @ l
LOCKONT SEUTTCAMN IS ANKUIMCIATEQ.

PAGE 2
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UNIVERSAL GENERATOR SET ACCEPTANCE TEST

CUSTOMER UNIT 3 PD 2-70221
MO 3100315 PKG S/N TGO1587 ENG SIN  1060T
STATION 4 OPERATIONS
OPER. REV
NO. OPERATION DATE DESCRIPTION STAMP
THE PURPOSE OF THIS OPERATION IS TO VERIFY THE SKID ﬁ
2300 | SKID SUPPORT LOCATION 5/00 ggm;msmsmamecusmms BOLT-DOWN 799 /
»305 | FACILITY INLETEXHAUST arop | RERErOs e s crevnovs Tortavce
ATTACHMENTS DUCTS TO THE PACKAGE /
9315 | PLC SOFTWARE REVISION a7 | o o e e s | | 238)
PROCEDURE TO THE PROGRAM LOGIC CONTROLLER (PLC)
' I
2320 | SOFTWARE LOADING 4190 | I s et oabes ooy, TOENSURETHATTHE [ 255

THE PURPOSE OF TH!IS OPERATION IS TO PROVIDE

]
2325 | FACILITY OIL FILTER INSTALLATION | 3/00 | S o R ek o averow et s
PROTECTION

LOW LUBE OIL LEVELAUSDAND | o0, | pEmemcsecrmscrmmonsronu neweecs |/

LUBE TANK FILL PROPERLY o

THE PURPOSE OF THIS OPERATION IS TO VERIFY THAT THE H)
2345 | SKID FAST STOP 4197 | i RSSOGATED OISPLAY MESSAGRS ARE DRFGTED On |\ 2

THE DISPLAY MONITOR

2330

THE PURPOSE OF THIS OPERATION 15 TO VERIFY THAT THE ¥
IGV'S ARE CAUBRATED CORREGTLY IF THE IGV'S ARE 729!
2350 | IGV-.CALIBRATION (SOLONOX) 4/97 | SUSPECTED TO BE INGORRECTLY CAUSRATED DEFT 377

(ENGINE BURLD) SHOULD BE REGUESTED TO RECALIBRATE ™

THE PURPOSE OF THIS OPERATION 15 TO INSTALL ENGINE m
2355 | GEARBOX/ENGINE INSTALLATION 7/95 | ANDIOR GEARBOX ON THE SKID CORRECTLY EFFIGIENTLY. [ 71

AND SAFELY
2360 THE CENERATOR LOAD CABLES 70 THE FACILITY LOAD
(aC) | GENERATOR LOAD CABLE HOOKUP | 6/00 | mEceea THE FAGLTY LOAD
2365 FAGI Ty LMD YESTING CIRCUNT BREAKER OVERGURRENT | 3
(AC) | FACILITY LOAD TESTING SETUP 5/00 THP LY ANS PREPARE THE PACLITY LOAD AW FOR 726 |
TESTI — .
2370 | FACILITY HOOKUP (TESTCELL) 12108 | T raE avateme 1o Teer et FAGI TS = S (735 ! Jl ‘
3 ]
2375 | FACILITY COMPUTER LOADING 3/00 | ORoeR SPeGETEST oermTon PrOGRAMITO T | (%2 |
FACIUTY COMPUTER SYSTEM
#
2385 | INSTRUMENTATION HOOKUP Ii 6/95 %ﬁ?ﬁ%m&ﬂwéﬁ%ﬁé’gi{& Ao Cog
2390 | GENERATOR FACILITY 5100 | BEEuRrose o s cremnons o coueTe e ?gs
(AC) | INTERCONNECTS
s305 | FACILITY VIBRATION MONITOR ajop | LECuRrosE o s ceeranonis ocomect e | (1, #
VERIFICATION APPROPRIATE ALARM AND SHUTDOWN SETPOINTS v
PuRpOSE [ g
2400 | ZERO INSTRUMENTATION CHECK | 2/00 | Remeaionnooncsueer neracamy | \728/'

PAGE 3



CUSTOMER

MO

UNIVERSAL GENERATOR SET ACCEPTANCE TEST

UNIT

3100315

PKG SN

3

TG01587

ENG S/N

®

PD 2-70221

10697

STATION 4 OPERATIONS

OPER.
NO.

OPERATION

REV
DATE

DESCRIPTION

2410
(AC)

AC MOTOR CONNECTION

8/98

THE PURPOSE OF THIS OPERATION IS TO PROVIDE A SAFE
PROCEDURE FOR THE WIRING OF THE PACKAGE AC MOTOR
CONNECYIONS

2415
(AC)

VFD CONFIGURATION

5/98

THE PURPOSE OF THIS OPERATION IS TO SAFELY SET UP
AND CONFIGURE ALL PACKAGE VARIABLE FREQUENCY
DRIVES (VFO S)

2420

PRELUBE PACKAGE

3/00

THE PURPQSE OF THIS OPERATION IS TO MAKE PRELIMINARY
CHECKS AND ADJUSTMENTS TO LUBE OiL SYSTEM PRIOR TO
FIRST CRANK

2430

AUX AND B/U LUBE OIL PUMP
SHUTDOWNS

7/00

THE PURPOSE OF THIS OPERATION IS TO INSURE PROPER
COPERATION OF THE AUXILIARY AND BACKUP LUBE PUMFS
AND ASSOCIATED SOFTWARE LOGIC

24490

LIQUID FUEL SYSTEM LEAK TEST

6/99

THE PURPOSE OF THIS OPERATION 15 TO LEAK TEST MOST
OF THE LIQUID FUEL SYSTEM PRICR TO STARTING THE UNIT
IN1.KQUID FUEL

2445

GAS FUEL SYSTEM LEAK TEST

6/99

THE PURPOSE OF THIS OPERATION IS TO CHECK THE GAS
FUEL SYSTEM FOR LEAKS PRIOR TO CONNECTING THE
NATURAL GAS TO THE SYSTEM CURING THIS TEST THE
PILOT AIR SUPPLY PRESSLIRE AND TORCH PRESSURE WILL
BE SET PER THE MECHANICAL LEGAL DRAWINGS

2450

PECC FUEL VALVE SETUP

4/97

THE PURPQSE OF THIS OPERATION IS TO STATICALLY
VERIFY THE PROPER OPERATION OF THE PECC GAS FUEL
CONTROL VALVE

2462

"AFI" AND "FORCE" SEARCH

6/00

THE PURPOSE OF THIS OPERATION IS TO VERWFY THAT THE
PROGRAM AND CONSOLE ARE CHECKED FOR AFI'S FORCE'S
AND TEST JUMPERS WHICH WERE INSTALLED OR
OVERLOOKED DURING THE STATIC PORTION OF TESTING
AND REMOVE THEM, If POSSIBLE BEFORE CRANXING THE
ENGINE

SPEC OP
IAN

T60 ADRE DATA MONITORING

12/00

THE PURPQSE OF THIS OPERATION IS TO SETUP THE ADRE
FOR VIBRATION MONITORING OF T80 SINGLE SHAFT
ENGINES

24865

AIR INLET INSPECTION

5/98

THE PURPQOSE OF THIS OPERATION IS TO VERIFY THAT THE
AIR INLET DUCT IS CLEAN AND FREE OF FOREIGN OBJECTS
AND DEBRIS

TEST ENGINEER CR TEAM LEADER’S INITIALS, UNIT READY TO CRANK

2470

FIRST CRANK

4/00

THE PURPOSE OF THIS QPERATION IS TO CONDUCT THE
UNIT § "FIRST CRANK"

2475

FIRST LIGHT OFF

4/00

THE PURPOSE OF THIS INSTRUCTION IS TO PROVIDE FOR AN
OROERLY AND DOCUMENTED PROCEDURE FOR PERFORMING]
“FIRST LIGHT-OFF”

2480

OVERSPEED

6/00

THE PURPQSE OF THIS OPERATION IS TO VERIFY THE THREE
SEPARATE QVERSPEED SHUTDOWNS PLC CONTROLLED
INSTANTANEQUS AND DELAYED AND THE SEPARATE SKID
MOUNTED BACK-UP OVERSFEED MONTOR

2485

NGP SPEED LOSS SHUTDOWN

3/00

THE PURPOSE OF THIS OPERATION IS TO VERIFY THAY
UPON LOSS OF ONE SPEED PICKUP CONDUCTOR, THE UNIT
WILL SHUTDOWN

2490

FUEL VALVE FAIL
{GAS AND DUAL FUEL)

6/00

THE PURPQSE OF THIS OPERATION 15 TO INSURE PROPER
OPERATION OF BOTH THE PRIMARY AND SECONDARY FUEL
VALVES

2485

Ol PRESSURE ALARM AND
SHUTDOWN

6/99

THE PURPOSE OF THIS OPERATION IS TO VERIFY PROPER
ALARM AND SHUTDOWN RESPONSES TO LOW LUBE OIL
PRESSURE CONDITION

PAGE 4




UNIVERSAL GENERATOR SET ACCEPTANCE TEST

CUSTOMER UNIT 3 PD 2-10221
MO 3100315 PKG SN TG01587 ENG S/N 10607
STATION 4 OPERATIONS
OFER- OPERATION Sﬂz DESCRIPTION STAMP
HIGH LUBE OiL HEADER ;:gpsn Jéuﬂ"ﬁ&*m?sﬁp?@'%m LUsE 3
2497 TEMPERATURE ALARM AND 6/99 | OIL HEADER TEMPERATURE CONDITIONS 729
SHUTBOWN
ysgo | MANUAL COOLDOWN ANDFAST | oo | pemmossornscrerurons rommome ranar @
STOP BOTH A MANUAL COOLDOWN AND FAST STOP -
o530 | T3 TEMPERATURE TOPPING, 6/00 | FUEL SYETEM FUNGTIONS PROPERLY IN ORDER TO RELIABLY @
SETPOINT, AND CONTROLS START THE PACKAGE AND ALSO PREVENT A HIGH TEMP S/ =
2545 PMG VOLTAGE AND FREQUENCY 6/00 mf&”ﬁm‘rﬂﬁ&fmg Dﬁg&%‘;"g‘" ' 11@
(AC) | CHECK PRODUCES THE PROPER VOLTAGE AND FREQUENCY
2550 THE PURPOSE OF THIS OPERATION IS TO PERFORM THE &
(AC) VOLTAGE BUILD-UP /00 | INTAL VOLTAGE BUILD 7
2560 | BLEED VALVE SEQUENCE 3100 | BLECOVALVE OPENS ANDGLOSES N THE CORRECT | |+ /@
SEQUENCE AND SPEED OR LOAD VALUES :
2575 | GEARBOX AND ENGINE BREAK-IN | 2/01 | GEARDOX SREAK.N RUNS AS SPEGIFED N THE APPUCABLE 7§9 }
ENGINE ACCEPTANGE SPECIFICATION
THIS OPERATION DETAILS THE PROCEDURE FOR THE ENGINE | { . ‘f
2580 ENGINE ACCEPTANCE 2/01 | ACCEPTANCE RUN(S) AS SPECIFIED IN THE APPLICABLE Py
ENGINE ACCEPTANCE SPECIFICATION
THIS DPERATION DETAILS THE PROCEDURE FOR THE ENGINE ( \
2585 EMISSIONS 2/01 | EMMSSIONS RUN(S) AS SPECIFIED IN THE APPLICABLE ENGINE | 1} 3
ACCEPTANCE SPECIFICATION \\J ,
2590 | GENERATOR WINDING RTD a0 | RESTEESERINERESE | |y
THE PLRPOSE OF THIS OPERATIONIS TO IDENTIFY ANDFIX | f .+
2610 PRELIMINARY LEAK CHECK 6/00 | ASMANY AIR OIL FUEL OR WATER LEAKS AS POSSIBLE .
BEFORE CONTINUED TESTING g
2620 | MOTOR ROTATION ARROW 6/00 | 7€ ;"0?2‘;5:3%‘,\0&;"3 L::;,IT%%: %E%%%m ]
VERIFICATION THEY ARE ACCURATE I THEIR DEPICTION A
2625 | VOLTAGE AND SPEED RANGE /00 | Braross s cressmonis oLy v ’1
2630 et A Lo I (3
{AC) SPEED DROOP 6/00 THE GENERATOR CONTRCL SYSTEM R 9
fﬁg? 25 5@?&2@%}3&%‘5‘3 DROOP 5/00 | 1S00H T SPEED DRG0P SUMPLESS TRANSFER FEATURE ‘:
2645 THE PURPOSE THIS OPERATION IS TO VERIFY THE YOLTAGE ,.;\
(AC) VOLTAGE DROOP 6/00 | DROOP FEATURE OF THE VOLTAGE REGULATOR S
2655 | SoEED AND VOLTAGE REGULATION | 6/00 | SPEE0AND VOLTAGE ARE PROPERLY REGLATED OVER A (31?;
{AC) RANGE OF LOAD POINTS

PAGE 5




UNIVERSAL GENERATOR SET ACCEPTANCE TEST

CUSTOMER UNIT 3 PD 2-70221
MO 3100315 PKG S/N TG01587 ENG S/N  1060T
e ]
STATION 4 OPERATIONS
e OPERATION e DESCRIPTION STAMP
THE PURPOSE OF THIS OPERATION IS TO VERIFY THE UNITS
2665 ABILITY YO SYNCHRONIZE VOLTAGE, FREQUENCY, AND
SINGLE UNIT SYNCHRONIZATION 11/00 | PHASE ANGLE WITH A SIMULATED 3-PHASE BUS AND CLOSE
(AC) THE OUTPUT BREAKER WHEN AN AUTGSYNCH OR MANUAL
SNYC COMMAND JS INITIATED
2670 O o oot e e
LOAD TRANSIENTS 1200 | Namon wivin Speciren Lhs 798
2680 TAMPORT CON 5/00 1S PURROSE OF THS OPEFATION 16 10 VERIFY THE m;; s (q ;
(AC) KW & EXPORT/IMPORT CONTROL mmm'ma TEXPORT QONTROL b a9
2685 | KVARIPF CONTROL a0 | BB ot o o @
{AC) (ISLAND MODE) THE KVAR/PF SETPOINT IS VARIED
THE PURPOSE OF THIS CPERATION IS TO DOCUMENT
2695 | F13/T4 PRELIMINARY SETPOINTS 600 | [onbe e et PEL oy ity e N P /
CHANGEQVERS IF THE UNIT £ DUAL FUEL
2700 | START RELIABILITY AND 4i57 I’,E:F, Pﬁ“m@ Tgmmm:ﬁﬁ%ﬁ @
ACCELERATION REUABLY AND SUCCESSFULLY FOR &
THE PURPOSE OF THIS OPERATION 18 TODEMONSTRATE | N,
2705 | CUSTOMER OBSERVE OPERATIONS| 6/00 igg;;‘g;;%mggggmm,ﬁ THE E A
INSPECTION AND TEST PLAN {ITP)
THE PURPOSE OF THIS OPERATION IS TQ INSURE FROPER F
2740 | TEST CRANK 4/97 | OPERATION OF THE TEST CRANK FUNCTION FOR UNITS 739
VATHOUT THE ON-CRANK WATER WASH OPTION
2745 | WATER WASH o0 | HEnmrosar rscreumonaromome rons | ¢
{ON-CRANK AND ON-LINE) PACKAGE WATER WASH SYSTEM(S) k Y,
THE PURPOSE GF THIS OPERATION 15 TO VERIFY THAT ALL 3
OFFICIAL DATA REQUIRED FOR A PARTICULAR PROJECT HAS 759/
2750 DATA TABULATION 3/00 | BEEN TAKEN AND THOROUGHLY CHECKED BY TECHNICIAN,
LEAD PERSON ANDTE  AND CLEARLY DOCUMENTED N THE
g ?s!
TEST ENGINEER'S INITIALS, UNIT OK TO DEPREP 12;5 22 o5 N2 |
2765 | VIBRATION AND TEMP w7 | BT EIESERENE e | (D)
SUPPLEMENTARY DATA RUNNING
2770 FINAL LEAK CHECK | - PREP AND 497 THE PURPOSE OF THIS OPERATION 3 TO PREPARE UNIT FOR
INITIAL VISUAL 2
2775 | FINAL LEAK CHECKII - FUEL w197 | e o I e o e o @
SYSTEM CHECK PACKAGE PULL
2780 FINAL LEAK CHECK (I} - AIR SYSTEM a/97 T B O RO T oI T PACKAGE |
CHECK PULL
P2
2785 FINAL LEAK CHECK IV - OIL SYSTEM 4/97 T R T P T e e P ~
CHECK CONFIGURATION PRIOR TO PACKAGE PULL

PAGE 8




CUSTOMER

MO

UNIVERSAL GENERATOR SET ACCEPTANCE TEST

3100315

UNIT

PKG SIN

A

3 PD 2-70221

TG01587 ENG S/N

1060T

STATION 4 OPERATIONS

NO.

OPER.

OPERATION

REV
DATE

DESCRIPTION -

2790

FINAL LEAK CHECK V -
CONCLUSION

4197

THE PURPOSE OF THIS OPERATION 1S TO CONCLUDE THE
FINAL LEAK CHECK QPERATIONS AND ENSURE THAT THERE
ARE NG FLUID LEAKS ON THE UNIT PRIOR TQ PACKAGE PULL

2800

AS-TEST PROGRAM SAVE AND
PROGRAM CONSTANTS

4/98

THE PURPOSE OF THIS OPERATION IS TO SAVE A COPY OF
THE "AS-TESTED" SCFTWARE TO THE "S” ORIVE AND PRINT
THE PROGRAM CONSTANTS

2805

TEST COMPLETE - READY TO
PRESERVE

1/99

THE PURPOSE OF THIS OPERATION IS TO TO VERIFY ALL
GREEN CHANGES TEST OPERATIONS AND DISCRERANCIES
HAVE BEEN STAMPED OFF OR ADDRESSED AND THAT THE
PACKAGE TEST IS COMPLETE TO WHERE THE ENGINE AND
FUEL SYSTEM CAN BE PRESERVED

TEST ENGINEER'S INITIALS, UNIT OK TO PRESERVE T

2820

ENGINE AND FUEL SYSTEM
PRESERVATION

3/00

THE PURPOSE QOF THIS QPERATION IS TO SAFELY AND
PROPERLY PRESERVE THE PACKAGE FUEL SYSTEM(S) AND
THE ENGINE UPON CONCLUSION OF DYNAMIC TEST

2822
(AC)

CURRENT TRANSFORMER WIRING 6/00

THE PURPOSE OF THIS OPERATION IS TO VERIFY THE WIRING
FOR THE DIFFERENTIAL AND NEUTRAL CURRENT
TRANSFORMER LEADS IS PER THE LEGAL ELECTRICAL
SCHEMATIC AND WARING DIAGRAM

2825
(AC)

GENERATOR AND AC FACILITY
DISCONNECT

6/00

THE PURPOSE OF THIS OPERATION IS TO DISCONNECT THE
GENERATOR PACKAGE LOAD CABLES AND GENERATOR
INSTRUMENTATION

2835

PACKAGE DE-PREP

1/99

THE PURPOSE OF THIS OPERATION 1S TO PREPARE THE
PACKAGE FOR REMOVAL FROM THE TEST CELL

2837

CONSOLE (CONTROL SYSTEM)
DE-PREP

12199

THE PURPQSE OF THIS OPERATION IS TO REMOVE ALL
FACILITY TEST EQUIPMENT RESET ALL PACKAGE TIMERS
AND PREPARE THE OFF SIID CONSCLE FOR REMOVAL FROM
TEST

2840

POST-TEST AUDIT

4/97

THE PURPOSE OF THIS OPERATION IS TO ENSURE THAT A
POST-TEST AUDIT IS PERFORMED ON THE UNIT BEFORE
PACKAGE PULL

2845

TEST VERIFICATION

12/98

THE PURPQOSE OF THIS OPERATION IS TO VERIFY THAT ALL
ITEMS IN THE TEST PAPERWORK ARE SIGNED OR STAMPED
OFF AS COMPLETE THAT UNRESOLVED PACKAGE TEST
DISCREPANCIES ARE DOCUMENTED ON THE TEST
VERIFICATION SHEET, AND THAT ALL DISCREPANCIES HAVE
BEEN CLEARED FRCM THE YEST LOG

2846

PACKAGE REMOVAL

3/00

THE PURPOSE OF THIS OPERATION IS TO REMOVE THE
PACKAGE FROM THE TEST CELL

2850

PAPERWORK COMPLETE

2/99

THE PURPOSE OF THIS OPERATION IS TO RETURN THE
COMPLETED PACKAGE PAPERWORK TG THE APPROPRIATE
LOCATIONS

PAGE 7



CUSTOMER

MO

UNIVERSAL GENERATOR SET ACCEPTANCE TEST

UNIT

3106315

PKG S/N

3 PD 2-70221

TG01587

ENG S/N

10807

ENCLOSURE SYSTEMS TEST OPERATIONS - QUANTUM FIRE SYSTEM

3140

SIMULATOR / TEST EQUIPMENT
STAGING

897

THE PURPOSE OF THIS OPERATION iS5 TO ENSURE ALL OF
THE REQUIRED TEST EQUIPMENT S!MULATORS
EXPENDABLE SUPPLIES AND SALES ORDER "LEGAL"
DRAWINGS ARE LOCATED AND AVAILABLE FOR ENCLOSURE
AND ANCILLARY TESTING

)

[+ 2]
8-6b

3500

GAS SENSORS

8/97

THE PURPOSE OF THIS INSTRUCTION IS TO VERIFY PROPER
OPERATION OF THE GAS SENSOR USED ON THE ENCLOSURE
GAS DETECTION SYSTEM

3600
(AC)

AC ENCLOSURE LIGHTS

797

THE PURPOSE OF THIS OPERATION IS TO VERIFY THE
INSTALLATION AND THE OPERATION OF THE AC ENCLOSURE
LIGHT SYSTEM

3740

FIRE SHUTTERS

8/97

THE PURPOSE OF THIS OFERATION IS TO VERIFY THAT THE
FIRE SHUTTER WALL CLOSE DNLY AFTER THE FIRE SHUTTER
SOLENCID IS ENERGIZED

3200

FIRE SYSTEM SETUP

4/99

THE PURPOSE OF THIS OPERATION (S TD VERIFY PROPER
FIRE SYSTEM WARING AND TOQ INITIALLY *LOCK-UP" THE FIRE
SYSTEM

3220

FIRE SYSTEM FAULTS

4/99

THE PURPQSE OF THIS OPERATION IS TO VERIFY THE
ABILITY OF THE FIRE & GAS SYSTEM TO DETECT AND
ANNUNCIATE MODULE FAULTS AT TME MODULE, LCU AND
PLC

2 \/@.N £~ )\|/®
o >
i%li’ llig' [éégb (&3*”?

3240

FIRE SYSTEM HORN TEST

4/99

THE PURPOSE OF THS OPERATION IS TO VERIFY THE FIRE
SYSTEM HORN 1S OPERATIONAL AND SOUNDS WHEN
REQUIRED

S
W

3260

FIRE SYSTEM RELEASE STROBES
TEST

4199

THE PURPOSE OF THIS OPERATION IS TO VERIFY THE FIRE
SYSTEM RELEASE STROBES ARE DPERATIONAL AND THAT
THEY CPERATE WHEM REQUIRED

f 3280

FIRE EYE TEST

4/99

THE PURPQSE OF THIS OPERATICN IS TO VERIFY THE
ENCLOSURE MOUNTED FIRE EYES ARE WORKING AND WALL
CAUSE A PACKAGE SHUTDOWN

@® ed
(e

3300

HEAT SENSOR TEST

4/99

THE PURPQSE OF THIS OPERATION 1S TO VERIFY THE
ENCLOSURE MOUNTED THERMAL SWITCHES OPERATE
PROPERLY AND WILL CAUSE A PACKAGE SHUTDOWN

@
S

3320

RELEASE CONFIRM SWITCH

4/99

THE PURPOSE OF THIS OPERATION IS TO VERIFY THE
FROPER OPERATION OF THE FIRE SYSTEM DISCHARGE
PRESSURE SWATCH AND iTS ASSOCIATED PACKAGE
INQICATIONS

4]
S-Gb

3340

FIRE SYSTEM AUTO/INHIBIT TEST

4/99

THE PURPOSE OF THIS OPERATION i5 YO VERIFY THE
GPERATION OF THE AUTOANHIBIT SWITCH AND TO VERIFY
THAT IN "WHIBIT™ A DETECTED FIRE WILL NOT CAUISE
RELEASE SQLENQIDS TO BE ENERGIZED

o)

3360

MANUAL RELEASE SWITCH TEST

4/99

THE PURPOSE OF THIS OPERATION IS TO VERIFY {IN AUTO &
INHIBIT) THAT THE MANUAL RELEASE SWITCH WILL ACTIVATE
THE FIRE SYSTEM & RELEASE SOLONOIDS

3800

CUSTOMER OBSERVE -
ENCLOSURE TEST

N/A

TO DEMONSTRATE TO A CUSTOMER REPRESENTATIVE THAT
ALL ENCLOSLIRE SYSTEMS OPERATE AS INTENDED

PAGE 8




ENCLOSURE AND FINAL VISUAL
ACCEPTANCE TEST

CUSTOMER: PD#: _2.70229 UNIT#: 3 OF3 PKG S/N: _TGD1587
y OPER. OPERATION REV. DESCRIPTION STAMP
NO. DATE
9020 {_Igg ﬁ:LiC[}ARTAIgV'IqNG 01 /1 0 I01 ;ﬁﬁgjﬁgz&gﬂfgs&;ﬁﬁgN THE REQUIRED PROJECT LEGAL
CONSOLE ELECTRICAL LEGAL @:
APPLICABLE TQ ON-SKIQ CONTROLS ONLY) &
SKID ELECTRICAL LEGAL o ,-‘
N
MECHANICAL LEGAL @
N\
s040. | 5D GROUND CHECK | 0110 LSRN SRS @
i
080 | SKID GROUND CHECK | 011001 TSNS TSI RIS | A
g
soso | preuumary naL | ouonr| pEersseesimemmansre | (gly)
VISUAL - DRIVER SKID WIRING DIAGRAM
|0 | PRELMINARYEINAL | 011001 A T | A
- TN
“ 9820 gkﬁ?gg;?R%Eth%iY &?N 01/10/01 QEAP:E:I%‘:T%FSK:SM%:'ETR“DN 15 TO VERIFY THAT THE PLC MEMORY IS WIPED
L
9840 Sgséiziil}r?gg 01/10/01 ;:E;Léfg?gggw THIS OPERATION IS TO VERIFY THAT ALL (HSCREPANCIES HAVE
a860 FINAL VISUAL COCMPLETE{ 01/10/01% ;EE:URPOSEDOFTHS OPERATION IS TQ ENSLURE THAT ALL GREEN CHANGES HAVE
9880 FINAL PAPERWORK 01/10/01 | THE PURPOSE OF THIS DPERATION IS TO COPY AND DISTRIBUTE THE ENCLOSURE
|
9900 DISPATCH LEGAL 01/10/01 | THE PURPOSE OF THS OPERATION IS TO INSURE THAT ALL THE LEGAL DRAWINGS rs
S \PRODTESTWROJECTS\GENVCENTAURV SHAFT70221W3\FINALSOS WPD PAGE 1




ITEM 2. TURBINE ENGINE PERFORMANCE




TAURUS 608, T7300 ONE-SHAFT ENGINE PERFORMANCE, NAT. GAS FUEL

ENGINE S/N 1060T

CELL - 1] TEST DEF= 99 9 DATA TAKEN: 15-JUN-01 11:00:36 P.F.= 1.00

INLET GUIDE VANE ANGLE (OPERATOR SET)
PRESS., BAROMETRIC (T.BARO= 32. DEG.F)
PERCENT RELATIVE HUMIDITY

TEMP., OUTSIDE AMBIENT AJR

TEMP., STANDARD CONDITIONS (0= T0.AVG)
CODE: POWER LOSS COEFF’S, ACT. G/B & GEN
CODE: POVER LOSS COEFF’S, CUST.G/B & GEN
SHAFT SPEED, 1-SHAFT TURBINE ENGINE ROTOR
100% SHAFT SPEED, 1-SHAFT TURBINE ENGINE R

AIRFLOW, AIR INLET VENTURI, W/0 HUMIDITY
PRESS., AIR INLET TOTAL, AVG. OF PROBES
PRESS., AIR INLET VALL STATIC, PKG. MUFF
PRESS., ENG. COMPR. INLET STATIC, AVG.
PRESS., COMPRESSOR DISCHARGE

PRESS., EXHAUST WALL STATIC, AVG OF TAPS
TEMP., AIR INLET, AVG. OF PROBES

TEMP., COMPRESSOR DISCHARGE, AVG, PROBES
TEHP., 3RD STAGE TURB INLET, AVG, T/C’S
TEMP., EXHAUST GAS, AVG. OF PROBES

FUEL CODE: 1=NATURAL GAS, 3=LIQUID: DIES#2
FUEL MASSFLOW, METER #1

FUEL MASSFLOW, METER #2

GV -DEG. 5.000
P.BARO -IN.HG :  29.456
ZR.H, % :  63.000
T.AMB  -DEG.F :  75.650
STD.TEMP-DEG.F :  59.000
P.LOSS.A- 652.000
P.LOSS.C- :  652.000
NTURB -RPM  : 15269.228
NT.100% -RPH 14951.000
GEN.KW -KV $173.325  GENERATOR LOAD
DRY.VA -PPS 45.074
PO.AVG -IN.H20:  -5.684
PO.PKG -IN.H20:  -7.188
F1AV.PKG-IN.H20:  -83.600
PCD -PSIG : 157.139
P7.AVG -IN.H20:  -0.058
T0.AVG -DEG.F :  80.220
T2.AVG -DEG.F :  726.139
T5.AVG -DEG.F : 1292.234
T7.AVG -DEG.F :  974.839
FUELTYPE- : 1.000
WF.MASS -PPH 2832.335
WF.MASS52-PPH 2837.115
DWF.MASS-% 0.169

LHV.NGAS-BTU/LB: 20597.512

TNG.AVG -DEG.F : 76.396
H/C.GAS - 0.320
WA.BLEED-PPS 0.000
RUN.# - 4.000
ADJUSTED INPUTS:

WF.AVG : 2834.725

DELTA FUEL FLOW, METERS #1 & #2, (% OF AVG
LOWER HEATING VALUE, NATURAL GAS FUEL
TENP., NATURAL GAS FUEL, AVG. OF PROBES
HYDROGEN/CARBON RATTIO, NATURAL GAS

FLOV, AIR BLEED TO AMBIENT, SOLONOX

TEST RUN NO./DATAPOINT (OPERATOR SET)

RESULTS CORRECTED TO 59.0 DEG.F AIR TEMP,

SEA LEVEL, & NO DUCT LOSSES.

CORR PCT-SPEED, CORR.%NT 99.97  ( 99.70 - 100.30)
CORR MAX TEMP FROM WORK, TRIT/TH(STD) 1890.3  ( 1875. - 1895.)

CORR.KW 5245.8  ( 5043. - MIN)

SFC, BTU/KW-HR 11098.  ( 11615, - MAX)

CORR SHP 7446.4

SFC, BTU/HP-HR 7819.

COMPR PRESS RATIO, R(C) 12.144  ( 12.00 - HIN)  REF.ONLY
CORR COMPR MASS FLOW, WA(PPS) 47.31  ( 49.60 - MAX)  REF.ONLY
TS (R) /TRIT(R) 0.7159  { 0.6518 - 0.7580)

CORR PT INLET TEMP, T5/TH(STD) 1222.6

CORR EGT, T7 910.4  ( 891. - MIN)  REF.ONLY
ACTUAL TEMP FROM WORK, TRIT 1979.9

CORR.WF, LBS N.GAS/HR 2824.9

CORR.VF, MILLION BTU/HR 58,221

EFF. G/B, %  (ASSUMED) 98.00

EFF. GEN., % (ASSUMED) 96.40

HEAT . BAL 0.9856



Kvals01 XLS

Engine

ENGINE S/N K-

values  1060T

PD #: 2-70221
PD NAME #3
UNIT #
MODEL # T7301S

TEST ENGINEER

S. RUETER 6/25/01

F13:509 1060T
ENGSRLNUM
F13:281 or 645 or 646
BASET5_GAS (See below)
F13:282
BASET5_LIQ N/A
1-Shaft
FUEL GAS
2 3% half load
% PILOT 2 26 % fult load
ORIFICE DIA (mm) N/A
F13:687
VARPLT_Y1 260
F13:688
VARPLT_Y2 260
F13:370
SIVKWSPLO 930
F13:371
SIVKWSPHI 94 5
F13:645
T5SIVOPEN
{Base T5 SIV's Open) 1226
F13:646
T5SIVCLLOSED
(Base TS SIV's Closed) 1248
F13:xxx
GV59TPZ_SP N/A
F13:372
VGV59SP_G 1200
F13:384
T5T3_LO_LD N/A
F13:385
TST3_HIL LD N/A
F13:389
PZCBAIR_RT 45730
F13:392
PRCNTLO_LD N/A
F13:393
PRCNTHI_LD N/A

6/25/01




ITEM 3. FREQUENCY (SPEED) AND
VOLTAGE REGULATION




Customer H
Project +2x70221
Fuel Type 1GAS

Generator AC Load:
Fower Measured (Kw)
Power no losses (KW)
Power Pactor

Facility Inlst Duct:
Aversge Temp.(DegF)

speed (FPreqg.) (%)
Speed (Freq.) (%)
Speed (Freg.) (%)

Generator Volt (%)
Generator Volt (&)
Generator Volt (%}

Fraquency (SPEED) and Voltags Regulation

Voltage Balance (2% Max) VOLT.H-L

Freq Regulation (.25% Max)

Volt Regulation{l.G& Max)

Unit No
Mcodel
Date
o]
KW
GEN.XW 12.
CORR.EKwW 12.
P,F. 0.00
T0.AVG 63.19
Min 100.00
SNTURB 100.04
Max 100.06
Min 100.02
%.VOLT 100.02
Max 100.03
0.03
0.00
a.00

t3
tT7301s8
t12-JuN=-01

1600
KW

1572.
1669 .

1.00
62.95
100.00
100.04
100.06
99.98
99.99
100.03

0.02
-0.01

q.03

Turbine S5/N:1060T

Package B/N:TG01587

Time

3200
Kw

3217.
33s51.
1.00
62.92
100.00
100.c8
10G.08
100.03
100.03
100.04
0.38
-0.04

-3.01

:20:33155
PULL 0
KW KW
4776. 12.
4990, 11.
1.00 0.00
63.16 62.74
100,00 100.00
100,14 100.03
100,16 100.03
iod.01 100.01
100.02 100.01
100.02 100.04
0.51 0.01
=0.10 0.01
J.01 g.00¢



|

ITEM 4. OPERATING PARAMETERS "




TAURUS GENERATOR SET

CUSTOMER :
PROJECT : 70221

PARAMETER
DATE
TIME
TEST CELL
FUEL

GENERATOR AC LOAD
POWER-MEASURED (KW}
POMER-XO LOSSES (XW)

VOLTAGE (VOLTS)
VOLTAGE BALAKCE (%)
CURRENT (AMPS)
POWER FACTOR

FREQUENCY (HZ)

GENERATOR WINDING TEMP (DEG.C)
PHASE A
PHASE 8
PHASE C

ENGINE SPEED (¥)
ENGINE SPEED

LUBRICATION
OIL TEMPERATURE {DEG.F)
GEARBOX OIL PRESSURE (PS1)

TURBINE LT OIL PRESSURE (PSI1)

OIL MANIFOLD PRESSURE  (PSI)
GEARBOY OIL FLOW (GPM)
TURBINE LY OIL FLOW (GPH)

ENGINE TEMPERATURE (DEG.F)

FAC AIR INLET DUCT

THIRD STAGE TURBINE INLET
THIRD STAGE TURBINE INLET
THIRD STAGE TURBINE INLEY
THIRD STAGE TURBINE INLET
THRID STAGE TURBINE [NLET
THIRD STAGE TURBINE INLET
THIRD STAGE TURBINE INLET
ENGINE EXMAUST DUCT

(¢ RV IR Tl VR

THRUST BEARING TEMPERATURES (DEG.F)
FWD. THRUST BRG.#1 RTD
FWD. THRUST BRG.#Z2 RTD

ENGINE PRESSURE
COMPRESSOR DISCHARGE (PSI)
QIL TANK SUMP C(IN.H20)

UNIT NO: 3
MODEL : T7301S
0
NAME LIMIT K
10:33:37
1"
GAS
GEN.KW 4918.
CORR . KW 5123.
VOLT.AVG 13249.8
VOLT.H-L 2.0 MAX 0.4
AMP . AVG 215.
P.F. 1.00
GENK, FREQ 60.0
T.GEN.A &2.
T.GEN.B 67.
T.GEXN.C 67.
XNTURB 100.08
TPKG.OIL 140. - 155. 144,
PGB.OIL 45, - 65, 45.
P.COMP.L 45, - &5. 58.
P.OIL Té.
FGB.OIL  41.2 - 66.0 56.5
F.COMP.L 33.2
TO.AVG 66.2
T5.AVG 1248. MAX 1226.
1571 1244,
1572 1206.
15/3 1245.
T5/4 1160,
T5/% 1180.
15/6 1319.
T17.AVG 922.6
TGP.TBRG 230. MAX 194.
TGPTBRG2 230. MAX 191.
PCD 194.7
PSUMP 0.8

1600
Ku

TURBINE S/N: 10607
PACKAGE S/N: TGO1587

3200
KW

DRY
F/L

12-JUN-01 11-JUN-01 11-JUN-01 15-JUN-01

12:51:06 13:21:19

1"
GAS

1560.
1618.

13224.8

0.0
&9.
0.99
50.9

40.
43.
43.

101.35

141.
45,
57,
73.

54.9

32.6

72.6
778.
765,
808.
760.
735,
™1,
787,

560.1

1"
GAS

3189.
I217.
13231.0
0.3
140.
1.00
60.9

48.
51.
51.

10t1.58

140,
45,
57.
73.

55.8

32

74.5
1191,
1195,
1208.
1239.
1151,
1155.
1198,
953.5

14:13:086
1
GAS

4719.
4915,
13217.4
0.5
206.
1.00
60.0

&3.
66.
66.

100.01

142,
46,
61.
78,

57.0

4.4

77.8
1224.
1214.
1207.
1275.
1178.
1232,
1239,
931.6

189.
186.

1511

PAGE
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TAURUS GEMNERATOR SET

"CUSTOMER :

PROJECT = 70221

PARAMETER
DATE
TIME
TEST CELL
FUEL

FUEL

GAS FLOW

GAS TEMPERATURE
GAS PRESSURE
WATER FLOW

(CFM)
{DEG.F)
{PSI}
(GPM)

VIBRATION

COMPRESSOR HOR1Z VEL(15-2000HZ)(IPS-RMS)

TURBINE VERT VEL
GEARBOX HOR. VEL

(15-2000K2)(IP5-RMS)
(15-1000HZ Y [PS-RMS)

GEARBOX VERT ACCEL {15-12000H2)(G'5-RMS)

GEN DRIVEN END VERT (15-90H2)
GEN EXCITER END VERT (15-90HZ)
BEARING 1 VERT DISP(5-1000HZ)
BEARING 1 HORIZ DISP(S-1000HZ)
BEARING 2 VERT DISP{5-1000H2)
BEARING 2 HORIZ DISP(5-1000HZ)
BEARING 3 VERT DISP(5-1000HZ)
BEARING 3 HORIZ DISP(5-1000HZ)

(IPS-RMS)
(IP3-RMS)
(HILS)
(MILS)
(MILS)
(MILS)
(MILS)
{MILS)

12-JUN-D1 11-JUN-D1 11-JUN-01 15-JUN-0%
10:33:37 12:51:06

UNIT NO: 3
MODEL : T7301S
0

NAME LIMIY KW
1

GAS

WF.NG 63.07
T.NG 63.9
P.NG 216.0
F.WATER 0.000
V.COMP_H 0.28 MAX 0.06
V.TURB.V 0.40 MAX 0.07
VGB. HOR 0.28 MAX 0.07
VGB.VERA 16.0 MAX 5.4
VGENDR.V 0.710 MAX 0.01
VGENEXCY 0.10 MAX 0.02
VBRG.1.V 3.50 MaX 1.05
VBRG.1.H 3.50 MAX 1.02
VBRG.2.V 3.50 MaX 0.32
VBRG.2.H 3.50 MaX 0.46
VBRG.3.V 3.50 MAX 0.81
VBRG.3.H 3.50 MAX 0.64

1600
L]

i
GAS

_....
IBIFIF22LERR

[=E =N N N — N

TURBINE S/H: 10607
PACKAGE S/N: TGO1587

3200
Ku

13:21:19  14:13:06

"
GAS

45,89

73.9
223.6
0.G00

aor o 5
PEREWNS D0 O

DO0ODO0O =400 o000
N

DRY
F/L

n
GAS

62.81

76.0
215.7
0.000

ViMoo o:: OO0 O
NP OOOmS N~

PAGE 2




ITEM §. VIBRATION DATA




IPS RMS

V.COMP.H
15-JUN-01
14:18:21
CELL: 11
2-70221 3

108071

1.000

0.100

0.010

0.001

MACHINERY VIBRATION SIGNATURE

PEAKS (FREC= AMPL): 1-E: OIL TEMP:142. DEG.F
59.9= 0.010 497.9= 0.018 NTURB LOAD: 4735. KW -UNCORRECTED
98.7= 0.011 583.5= 0.0086 248.9 Hz. FUEE: NGAS
110.5= ¢.007 995.8= 0.006 0.035
126.5= 0.008 1244.7= 0.009
248.9= 0.035 1991.6= 0.017
RUN.# S,

1\1

|

ﬂ::ﬁ_-—.

| \ LY | shoull L At ] |

0.0

0.20  0.40  0.80  0.80  1.00 120 1.40 160  1.80  2.00

Freq. K-Hz.




IPS RMS

MACHINERY VIBRATION SIGNATURE

V.TURB.V  PEAKS (FREQ= AMPL): 1-€: OIL TEMNP:142. DEG.F
15-JUN-01 12.1= 0.016 416.0= 0.007 NTURB LOAD: 4735. KH ~UNCORRECTED
14:18:21 30.0= 0,010 497.8= 0.010 248.0 Hz. FUEL: NGAS
CELL: 11 113.7= 0.012 746.8= 0.008 0.042
2-70221 3 118.9= 0.008 995.9= 0.011
1060T 249.0= 0,042 1243.8= 0.009 .
RUN'# Sl
1.000
0.100
C.010
1
) ¥
Jﬁ v 7 m It L 1 1 N
LA TN L YA
0.000 I I 2 LBl
0.00 0.20 0.40 0.60 0.80 £.00 1.20

Freq. K-Hz.

1.49 L.80 1.80 2.90



IPS RMS

MACHINERY VIBRATION SIGNATURE

VGB.HOR PEAKS (FREQ= AMPL): 1-E:  OIL TEMP:142. DEG.F
15-JUN-01 19.0= 0.004 98.6= 0.005 GEN LOAD: 4730. KH -UNCORRECTED
14:17:54 30.0= ¢.028 179.8= 0.005 30.0 Hz. FUEL: NGAS
CELL: 11 59.9= ¢.Q02 197.2= 0.004 0.028
2-70221 3 83.3= 0.002 249.0= 0.011
1060T 92.1= 0.002 2905.8= 0.003
RUN.# 5,
1.000
/—

0.100 ,/

_I?
0.010

, 1
v L L LN

0.00 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.30

Freq. K-Hz.




MACHINERY VIBRATION SIGNATURE
VGB.HOR PEAKS (FREQ= AMPL):

1-E: OIL TEMP:142. DEG.F
15~JUN-01 30.0= §0.029 1288.4= 0.008 NTURB LOAD: 4731. kM ~UNCORRECTED
14;17:21 249.0= 0.010 £355.%5= 0.019 249.0 Hz. FUEL: NGAS
CELL: 11 677.7= 0.009 1774.9= 0.014 0.010
2-70221 3 1183.3= (.041 1972.2= 0.008
10607 - 1258.9= 0.006 (981.8= 0.011

RUN.# S,
1.000

IPS RMS

0.010

0.0 IR A bl

I i |
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Freq. K-Hz.




G RMS

MACHINERY VIBRATION SIGNATURE

VGB. VERA PEAKS (FRED= AMPL): 1-£: OIL TEMP:142. DEG.F
15-JUN-01 1992.1= 0.302 9863.2= 0.414 RGM LOAD: 4726. KW ~UNCORRECTED
14:16:54 3747.6= 3.847 9958.9= 3.912 8959.9 Hz. FUEL: NGAS
CELL: 11 3841.1= £.254 10955.7= 0.21t 3.912
2-7022t 3 7494.6= 0.265 11704.3= 0.238
1960T 8G63.6= 0.228 11951.6= 0.760
RUN.¥ 3.
50.000
.-—-'--"'--l-‘-—-.—.---'_‘-MI
/
//-
5.000
7/
e
/
0.500
| X |
oo i dt (I LU AL TP

0.00 1,00 2,60 3.00 4.00 S5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Freq. K-Hz.



IPS RMS

MACHINERY VIBRATION GSIGNATURE

VGENDR .V  PEAKS (FRECE AMPL): 1-E: OIL TEMP:142. DEG.F
15-JUN-01 30.0= 0.010 GEN LOAD: 4724, KW ~UNCORRECTED
14:18:21 40.2= 0.001 30.0 Hz. FUEL: NGAS
CAL: 11 59.8= (.003 0.010
2-70221 3 98.6= 0.006
10607
RUN.# 5.
1.000
0.100
0.010
N i
X
]
0.001 ] l

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 €.08 0.09 0.10

Freq. K-Hz.



IPS RMS

MACHINERY VIBRATION SIGNATURE

VGENEXCV  PEAXS (FREQ= AMPL): 1-E: OIL TEMP:142. DEG.F
15-JUN-01 12.8= 0.004 GEN LOAD: 4724. KW -UNCORRECTED
14:18:21 17.2= 0.001 30.0 Hz. FUEL: NGAS
CELL: 11 30.0= 0.015 : 0.015
2-70221 3 59.9= 0.008
10607 67.4= 0.001
RUN.# 5.
1.000
0.100
0.010
A

" 1AV A

0.00 0.01 0.02 0.03 0.04 ° 0.05 0.06 0.07. 0.08 0.09 0.10

Freq. K-Hz.



MILS P-P

MACHINERY VIBRATION SIGNATURE

VBRG.L.V  PEAXS (FREG= AMPL): 1-£; OIL TEMP:142, 0EG.F
1S-JUN-01 29.8= 0.013 498.0= 0.028 NTURB LOAD: 4718. KW -UNCORRECTED
14:18:55 88.6= 0.059 746.9= 0.034 242.0 Hz. FUEL: NGAS
CELL: 11 111.5= 0.030 ©995.9= 0.032 1.052
2-70221 3 197.1= Q.020 1244.8= 0.0i1
1060T 249.0= 1.052 149%.8= 0.020
RUN.# S.

10.000

—thr
1.000 b
0.100
0.010 i ] ' i

0.00 0.15 0.30 0.45 ¢.60 0.75 0.90 1.0% 1.20 1.35 £.50

Freq. K-Hz.




MILS P-P

MACHINERY VIBRATION SIGNATURE

VBRG.1.V PEAKS (FREQ= AMPL): 1-E: OIL TEMP:142. DEG.F
15~JUN-01 30.0= 0.013 249.0= 1.049 GEN LOAD: 4717. KW —UNCORRECTED
14:19:51 60.0= 0.014 30,0 Hz. FUEL: NGAS
CELL: 11 g8.6= (.057 0.013
2-70221 3 113.5= 0.018
LosoT 197.2= 0.017
RUN.# 5,
10,000
s ! L -

1.000
0.100
A h |

0.00 0.03 0.06 .09 0.12 .15 0.18 0.21 0.24 ¢.27 0.30

Fheq. K-Hz.




MILS P-P

MACHINERY VIBRATION SIGNATURE

VBRG.L1.H  PEAXS (FRED= AMPLY: 1-E: OIL TEMP:142. DEG.F
15-JUN-01 30.0= 0.020 GEN LDAD: 4717. KN -UNCORRECTED
14:19:51 98.6= 0.023 30.0 Hz. FUEL: NGAS
CELL: 11 111.7= 0.018 0.020
2-70221 3 219.0= 0,012
1060T 249.0= (.948
RUN.# 5.
10.000
I 1 1 .
1.000
0.100
|

0.010 K 'L

0.00 0.03 0.08 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.30

Freg. K-Hz.



MILS P-P

MACHINERY VIBRATION SIGNATURE
VBRG.L.H  PEAXS (FRECE APL):

: 1-€: OIL TEMP:142. DEG.F
15-JUN-01 29.9= 0.022 497.9= 0.038 NTURB LOAD: 4718. KH -UNCORRECTED
14318355 98.7= G.025 746.9= 0.030 2438.0 Hz. FUEL: NGAS
CELL: i1 115.8= 0.028¢ 995.9= 0.029 Q0.952
2-70221 3 129.0= 0.016 {244.8= 0.014
10607 249.0= 0.952 1493.8= 0.019
RUN.# S,

10.000

ol
1.000
0.100

0.00 0.15 0.30 0.45 ©.60 0.73 0.90 1.05 1.20 1.35 1.50

Freq. K-Hz.




MILS P-P

MACHINERY VIBRATION SIGNATURE

VBRG.2.V  PEAKS (FREQ= APLY: 1-£3 OIL TEMP:142. DEG.F
15-JUN-01 29.4= 0.045 1i1.86= 0.047 NTURB LOAD: 47iQ. KW -UNCORRECTED
14;14:09 59.8= 0.040 118.8= 0.027 249.0 Hz. FUEL: NGAS
CELL: 11 68.2= 0.032 249.0= (¢.339 {.339
2-70221 3 83.5= 0.018 746.8= ¢.017
10801 98.6= 0.039 1493.9= 0.01!
RUN.# 5.

10.000

r- i
1.000
0.100

!

{

0.010 S \

0.00 0.15 0.30 0.45 ©.60 0.75 0.90 1.05 1.20 1.35 1.50

rreq. K-Hz.




MILS P-P

VBRG.2.H
15-JUN-01
14114109
CELL: 11
2-70221 3
1060T

10.0600

MACHINERY VIBRATION SIGNATURE

PEAKS (FREG= AMPL): 1-E3 CIL TEMP:142. DEG.F
29.4= 0.058 747.0= 0.019  NTURB LOAD: 4719. KH -UNCORRECTED
60.5= 0.043 995.9= 0.010 248.0 Hz. FUEL: NGAS
68.0= 0.039 1493.9= 0.013 0.477
98.8= 0.090
249.0= 0.477

RUN.#¥ S.

1,000

0.010

0.00

0.15 0.30 0.45 0.60 0.75 0.2 1.05 L.20 1.35% 1.50

Freq. K-Hz.




MILS P-P

MACHINERY VIBRATION SIGNATURE

VBRG,.3.V  PEAKS (FREQ= AMPL): 1-E: OIL TEMP:142, DEG.F
15-JUN-01 29.7= 0.030 153.8= 0.013 NTURB LOAD: 4718. KW -UNCORRECTED
14:15:02 68.2= 0.100 248.9= 0.498 248.9 Hz. FUEL: NGAS
CELL: 11 98.8= 0.033 497.9< 0.035 0.496
270221 3 113.6= 0.027 746.8= 0.012
10607 144.2= 0.024
RUN.# 5.
10.000
-

i
oo 7]
0.100

|
0.010 i S

0.00 0.15 ©.30 0.45 ¢.60 .73 0.90 1.05 1.20 1.3%5 1.50

Freq. K-Hz.




MILS PP

MACHINERY VIBRATION SIGNATURE

VBRG.3.H  PEAKS (FREQ= AMPL): 1-£: OIL TEMP:142. DEG.F
15-JUN-01 11.7= 0.015 113.7= 0.030 NTURB LOAD: 4718. KH -UNCORRECTED
14:15:02 29.6= 0.026 144.3= 0.025 248.9 Hz. FUEL: NGAS
CELL: 11 41.6= 0.014 15!1.4= 0.016 0,425
2-70221 3 68.2= 0.122 248.9= ¢.425
10680T 98.6= 0.048 497.9= 0.046

RUN.# 5.
10.000

_ Fl]'] M
1.000
0.100
1
N

0‘010 _..M 1 1 L . 1

0.00 0.15 0.32¢ 0.43 0.60 0.75 0. 1.05 1.20 1,35 1.50

Freq. K-Hz.




ITEM 6. SUDDEN LOAD TESTS




SOLAR TURBINES INCORPORATED

15-JUN-01 21:08:31 11 UNIT NOD. 1 3 ON LOAD OFF LOAD
CUSTOMER NAME : - FUEL t NAT.GAS LIM ACT LIM ACT
P.D.NO. : 2X70221 ENG S/N ¢+ 1060T SPEED DEV-% 1 5. 2.88 7. 2-77
AIR INLET TEMP.: BB.5 KW (ACTUAL) t 3415. SPEED REC.-3ECH 15. 3.59 10. 6-30
POWER FACTOR : 1.00 KW (ND LOSSES) : 3528. VOLTAGE OEV-Y ¢ 17. 2.92 22. 2.33
o VOLT REC.- 3EC: z. 0.00 2. 0.00
[ o
& <
=1 ——— oS
U‘) g
¢ x LT
o o
<© .9
X-+ =g
%:: N
< i =
] L]
g1 L OS L
o ey — —Jéu"‘i"—‘i"‘i"'i
0-00 20.00 40.00 60.00 80.00 0-00 20.00 40.00 60.00 80.C
TIME (SEC.) TIME (SEC.)
© o
o O
o <
O N
i ~
ol I E
NS <3}
L= __———L 8L~ M
o — F
R | = “
I— O
Z 0 >0 E
or O b
(\.l [ Py 1 A i i A i —. X 1 ‘,6 E 1 ' 4 n L 1 i L i 1 1 1 " L i i
m 1 | T i o~ 1 T 1 1
0.00 20.00 40.00 B80.00 80.00 0.00 20.00 40.00 60.00 g80.C
TIME (SEC.) TIME (SEC.) :




ITEM 7. DRY EMISSIONS




DRY Emissions (REV 1.0) Page - 1

Engine ID + TDSDAA-1500-007
Engine S/N 11060T

Fuel Type 1t NATURAL GAS

Tegt Def File: TT73GEN

Data Taken t+15-JUN-01 15:30:51

Load H 2225.78 ( 50.%) XKW
T.AMB - DEG.F : 76.7785
T.NG - DEG.F : 79.9135
P.BARO - IN.HG : 29.4438
%R.H. - 0% : 55.4219
F.WATER - GPM H 0.0000
WF.AVG - PPH : 1672.4814
WA - PPS : 28.2287
T2.AVG - DEG.F : 594.1273
%NTTRB - % H 99.9511
T5.AVG - DEG.F : 1181.8972
T7.AVG - DEG.F : 1009.8003
FUELTYPE - - H 1.0000
RUN, # - : 5.0000
PCD - PSIG H 89.5514
TRIT - DEG.F¥ H 1780.7611
TPZ.C - DEG.F : 3188.9871
TPZ.0 - DEBG.F : 0.0000
TS5.S5ETPT - DEG.F : 1250.0000

SPEED_INSTABILITY : 0.03 %
LOAD_INSTABILITY : 0.10 BKW
T7AVG_INSTABILITY : 1.28 DEG.F

MIN SAMPLE MAX SAMPLE (***NOT LIMITS***)

co -  ppmv : 14. 14. 15.

co2 - % t 3.00 2.98 3.01

NO -  ppmv t 9. 9. 9.

ROX -  ppmv H 12. 12. 13, ]
UHC -  ppmv s 2. 1. 8. !
02 - % $ 15.95 15.90 16.02

Fuel Factor 1.65

RESULTS CORRECTED TO 15% OXYGEN DRY BASIS

FA(ppmv} CO2(ppmv) OZ2(ppmv) 02 (pph)

IS¢ NOX 15. 15. 15.

NOX 14. 14, 15. 2.00
co 16. i¢. 17. 1.42
UHC 2. 2, 3. .12

*%k ISO CONDITIONS: SEA LEVEL, 60%RH, 14.696 PSIA, 59 DEGF #w*%




DRY Emisgsions (REV 1.0) Page - 1

Engine ID 1 TDSDAA-1500-007
Engine S/N :1060T
Fuel Type 1NATURAL GAS

Test Def File: TT73GEN
Data Taken +15-JUN-01 16:17:53

Load : 3346.51 ( 80.%) KW
. AMB - DEG.F : 78.1756
T.NG - DEG.F : 79.5864
P.BARO - IN.HG 3 29.4417
%R.H. - % : 54.1719
F.WATER - GPM : 0.0000
. WF.AVG - PPH :  2044.7130
WA - PPS : 35.3337
T2.AVG - DEG.F : 635.5052 ' :
%NTURB - % 1 99.9754
T5.AVG - DEG.F : 1181.9501
T7 .AVG - DEG.F 937.2939
FUELTYPE - : 1.0000
RUN. # - : 5.0000
PCD - PpsSiG : 116.1957
TRIT - DEG.F : 1801.8483
TPZ.C - DEG.F : 3186.0042
TPZ.0 - DEG.F 0.0000
- DEG.F : 1250.0000

T5.SETPT

SPEED_INSTABILITY : 0.03 %
LOAD INSTABILITY : 0.07 KW
T7AVG_INSTABILITY : 0.48 DEG.F

MIN SAMPLE MAX SAMPLE (***NOT LIMITS#**«%)

co -  ppmv t 11, 10. 11,
coz - % H 2.95 2.93 2.97
NO -  ppmv : 9. 9. 10.
NOX - ppmv : 13. 13. 13.
UHC ~  ppmv H 1. 1. 2.
02 - % : 16.05 15.99 16.08
Puel Factor 1.65

RESULTS CORRECTED TO 15% OXYGEN DRY BASIS

FA (ppmv) CO2(ppmv) O2(ppmv) 02 ({pph)

I50 NOX 16. 16. l6.

NOX 15. 15. 16. 2.60
co 13. 1z2. 13. l.32
UHC 3. 2. 3. 0.15

*%#%* TS0 CONDITIONS: SEA LEVEL, 60%RH, 14.696 PSIA, 59 DEGF **¥




DRY Emigsions (REV 1.0) Page - 1

Engine ID :TDSDARA-1500-007
Engine S/N t1060T

Fuel Type 1 NATURAL GAS

Tegt Def File: TT73GEN

Data Taken t15-JUN-01 14:13:66

MIN SAMPLE MAX SAMPLE (***NOT LIMITS#*w%)

Load : 4719.01 ( 100.%) KW
T.AMB - DEG.F H 75.2244
T.NG - DEG.F H 76.0017
P.BARO - IN.HG H 29.4536
%R.H. - % : 56.6563
F.WATER - GPM H 0.0000
WF.AVG - PPH : 2623.3870
WA - PPS t 44.1468
T2.AVG - DEG.F : 704.5972
$NTURE - % 3 100.0088
T5.AVG - DEG.F H 1223.9769
T7.AVG - DEG.F : 931.5865
FOUOELTYPE - : 1.0000
ROUN. # - ) H 5.0000
PCD - PSIG : 151.0538
TRIT ~ DEG.F 3 1897.4974
TPZ.C - DEG.F ! 0.0000
TPZ.0 - DEG.F : 3040.8691
T5.8ETPT - DEG.F : 1250.0000
SPEED _INSTABILITY : 0.08 %
LOAD INSTABILITY : 0.14 KW
T7AVG_INSTABILITY : 1.74 DEG.F
co -  ppmv t <l
co2 - % t 3.03
NO - ppmv : 10.
NOX -  ppmv : 13.
UHC - ppmv : <1
02 - % : 15.91
Fuel Factor 1.65

RESULTS CORRECTED TO 15% OXYGEN DRY BASIS

FA({ppmv) CO2(ppmv) 02 {ppmv)

IS0 NOX 15. 15. 15.
NOX . 14. 14. 15.
co 2. 2. 2.
UHC 2. 2. 3.

*#%* TS0 CONDITIONS: SEA LEVEL, 60%RH, 14.696 PSIA,

<1l
3.01
10,
11.
<1
15.84

02 (pph)

<l
3.05
10.
14.

<1l
15.96

59 DEGF *#**
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