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1. Winter exlrerrr!e 36°F

2. Summer extreme = 103°F, Average ambient = 63°F
3. Maximum Design Pressure is 1060 psi
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Tarklng Host Balancas

Honpal (&

%I Main Steam Flow

500,000 hinr
Pressurs 925 a5
Temperature 749 F
Crthalpy (SHES

'] Reheat Steam Flow ik

Pressure _ PaA
Temparalue __________F
Enthalpy btudb
{x] Extraction #1 28000 thinr
Piessure 353.54 psig
Temperare 5472 F

Eelhalpy

1278.9 bluib

Ui Extraction #2 thene
Pressura ﬁ;mg
Temperalure E
Entitaipy (U5

[] Extraction #3 e
Pressyre D5y
Tamparalure F
Eathalpy bl

[] Extraction #4 Iixiie
Peessure osig
FTemperalure F
Enthalpy bl

| Extraction #5 .

Pressure
Temperature

Enthalpy

] Extraction #6
Prassure
Temperauts

Enthalpy

O Extraction #7
Pressure
Temparaluce

Enthalpy

] Extraction #8
Pressura
Temperiure

Entinalpy

[x] Exhaust
Pressure
Tempearalure

Enthalpy

[ ] Feedwater

235

i
R
F

biub

e
usig
F

Ltudl

i

#5g

F
e bludb

456.64?_ byhr
nsi)

476.67 F

1248.8 Wulb

1 Deaerator in Cycle? (Yes/No)

as Healer #

- Periormance Gurves:

1} Stzam Flow vs. First Stage Pressure
£ Steam Flow vs MW

[ LP Efficiency +s Exnaust Veloeily
3 Hp Efficiency vs. Control Valve Position
[ Hewat Rale vs. Steam Flow

%] steam Rate Correchans Factors of Off Design Steam Pressure, Temperature, and Exnausl Pressure

|Remarks
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Heat Balance (1) - Minimum Flow REVRION NG,
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Inlmom Flow

ST

ixl Main Steam Flow 289,200 e L Extraction #5 i n et
Pressure - 925 owy Prizsyra S #sy
Tomparstite ?51__3' Teaperatyre __________F
Enilzaloy ,;,7,,,,,,“"'"“” 7777777777 ‘;L‘mm

] Reheat Steam Flow bt [} Extraction #6 o
Pressyre - o PEIA Pregsura 7 7 251
Fomperature -_"‘__Ij.__' F Tempenilure _- "_h MTF
Lataloy o er il Epilualoy bt

Xl Extraction #1 28300 enr [] Extraction #7 b

Peessurg 387.84 usq Pressure 854
Tamparaturs: 593.7 F Tenperaturs F
Entaalpy 13035 beeib Sntnalpy Ll

[} Extraction #2 e [] Extraction #8 i

Prassure s Pressura 5
Temparature Temparature F
Eotialpy Ertaaluy [OREH

[} Extraction #3 b ix] Exhaust 258,196 e

Fressing psky Pressiire
Tamwperalure F Tempetiuee
Eainntoy blu:ih Cethalpy

[] Extraction #4 e ] Feedwater F

SH HSH
Tamperatas o F {1 Deaerator in Cycle? {Yes/No)
Entaalizy Btdh as Healer # o 7

{1 Steamn Flow vs. First Stage Pressure
E 3 Steam Flow vs. MW

o . . -
£ Stsam Rate Corrections Factors of Off Ocaign Steam Pressure, Termperature, and Exhaust Presaure

j

ency vs. Exhaust Velocity

[ Hp effic ney s, Control Vajve Posiiion
[ Beat Rate vs. Steam Flow

Rfmarks_
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Heat Balance (2) - Zero Extraction
Data Sheet 4

“Tarhine Heai

Main Steam Flow

X 500,000 e
Presasure 925 51
Tempenlure 3:!_9__?5
Enlhalpy T Lruih

[J Reheat Stearn Flow o
Pressure o PEIA
Tampurilis E
Enthalpy uib

Xl Extraction #1 0 e
Pressure
Tanperalure
Enthalpy

L] Extraction #2 hine
Pressura 7 7;‘-5“,;
e F
Enthalpy Otub

[l Extraction #3 inr
Pressure 15K
Temparalute _______:F
Enihalpy O

[] Extraction #4 e
Bressura ]
Tempatalure - F
Entnalpy - bluifo

S Parlsrmance Gury
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Zore Extraction {Cubrant

L1 Extraction #5 itnr
frossure - Rt
Temparalure T F
Enthalpy ‘ﬁi ol

[} Extraction #6 beir
Prevsure o neg
Tempeaciture E

- T ohib

{1 Extraction #7 s
Piessure fits)
Temperalure o F
Enthalpy Lludb

[j Extraction #8 ibr
Pressure T n3ig
Tamaerature T F
Entha'py . i biadh

X! Exhaust 485508 mar
Pressure 235 usn
Tenperalure Tﬁ(—l F
Enlhalpy 12489 hiulb

[J Feedwater F

[} Deaerator in Cycle? (Yes/No)
as Heater #

kT steam Fiow vs Fast Stage Pressure
k] sSteam Flow vs. AW

|
3
0

—

LP Efficiency vs. Exhaust Yelocily
HP Efficiency vs. Control Vaive Position
Heal Rale vs. Steam Flow

K3 Swam Rate Gorreclions Factors of Off Deswgn Stzam Pressure, Temperature, and Exnaust Pressure

Remarks
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furhine Heal B

Xl Main Steam Flow
Prasnipe

Towpamtre

Entnalpy

[} Reheat Steam Flow e
Prosauca 2SA
fenparature F
Enthalpy [UNED)

X] Extraction #1

Maimum e

[ | Exlraction #5 e
Pressyre 594
Tampoiatre F

[] Extraction #6

Progssung 13

Tomperiare F

Erl'raipy binin
O Extraction 47 Ibear

Prowsurs 3517 asg Pressurne
Tamperatars i Tempaiamire .. . F
Enthaluy 1276.85“i:-|’.[fi:- Enlnilsy . bluds
[] Extraction #2 e {1 Extraction #8 b
P | L. 059G Pressiire T 15
Teunperat:ire Wjiuih £ a0 F
Cathulpy :-__:':_ bl Eathatoy iii,: [SOR
['1 Extraction #3 b X} Exhaust 463,750 the
Presstin 0% Pressure __2:?5 ey
Tanpcaeralure _F Temparature _ML F
Ertialoy L btep 1l Eniraley L AL
] Extraction #4 éne ["] Feedwaler F
Pressun 05
Tempaerature _-F D Deaerator in CYCIE’? (YES-"NO)
Enalpy -:.:j” b as Heater # o

Parfaorm

cn Clrves

Steam Flow vs First Stage Pressue

Steam Fiow vs MW

T3 1P Efficioncy vs. Exhaust Veloody
Clup Efficiency vs, Control Vajve Position

Hoeat Rate vs. Steam Flow

Steam Rate Corrections Factors of O Design Steam Presswee, Temperature, and Exkhaust Pressure

Remarks
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Design Data MEO 3 DATE 05FEBOS
Data Sheet 6 FaCE 6 OF 14
S e LT g;{_m‘qq s :
3 Number of Flows _
3 Number of Stages . I B
L= Number of Exiractions 2 with 1 PCV and 2 NRV's
! Seal Type - Shaft and Interstage L Labyrinth
[} Nozzle Type . Stationary PRV
L] Shaft lype: Integralf/Built Up/Combination Integral
L] Intet (steam chest) Mechanical Design Pressure (psig) 1060 ' _
BP=nlet{steamchestyHydrostatic-Test-Pressure {psig) 1637
1 Inlet \sleam chest) Mechamcal Design Temperature ("F) 850 ”"

Casing

Nozzle Vane

Cap Nuts, Studs. Fasleners
Seals, Interstage

Seals, Shaft
Diaphragm/Blade Carriers

mmjmmmcf

ASTM A217, Gr WC6 Cr-1/2 Mo and ASTM AZIG Gr W(,B

__A276, Typ 410

A348, TP3
- A346, TP3
ASTM AG68, CL BH
ASTM A470 CL4 Nl Mo vV

Shait Malerial

. Rator Elaments ~—

i

Shaft Malerials in way of seals

ASTM A4 ?0 CL4

[l Max Tip Speed  Fi/s 619

00 coupling [¥ Integral Flange U Shrunk On

3 Spray Plating? O Yes [ No If yes, submit spray application method

[ Balance Ring Location None
Laby

71 Interstage Seal Type

- Shatt Seal

< {niet ond Exhe

i e

L] steam Leakage (Lb/hr)
U Max Steam Pressure {psig)

fowe to gland cond, = 1480 Ihihe, hass 200%: of new wlearance

max 13l slage press. = 732 5 pag

112 sim basis 260% of new clear

O air Leakrager(rmer)

 ROTATING ELEMENTS

L7 Blade Root Type (Dbl Dove :—Iu? 1S 2 [Sig 3 13 4 | S Slg 6 | Slg
[ Pitch Diameter (in)  Tail) 1P 37 52 £ 52 32

[ Blade Height (in) 0893 | 1223 { 1398 | 1608 | 1908 | 2.168

£l Wheel Malerial Integral Rotor ASTM 470 CL4 Ni-M0-V ---xemmeeeeaea- >

{] Blade Material ASTM A276 TP 403 SS T T
[ Shroud Material ASTM A176 TP 403 SS----—- >
i} Blade Type IMPULSE - S
o S s o — = Hozrls =
~CT Full Ave or Parfial Arc — PARTIAL ARG Nozzle ng T

REMARKS: B

(1) Max operating steam condition at the inlet is 925 psig / 775°F
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Turbine Valves REVISIONNOG 3 OATE nggq.ggj__'___
Data Shest 7 PACE 7 OF 14
Design Inspection
I Gize 12 in LINDE Certification various VI, MT, RT & PT
SR Reports
I Number of Valves L . il Dimensions it
it Packing Leakoff Yes T Forging Doc

[ ] Leak off rate (ib/hr)
Material

Negligible (soft packing)

["] Dimensions
i | Forging Doc

Material T 1Assembly Doc Hydro. operational &
seat leakage tesls
“lstem ASTM AB55 CLA Operatar
il Seat ASTM A182 Gr F11 w/ stellited seat [C] System pressure 120 4G
(] Sealing steam flow (Ib/hr). = 200 throttling/ 0 F.O. [ Description Oil cylinder
3 CONTROLVALVES =
Design Inspection
L] Number of Valve ] [ I NDE Certification
| | Leak off rate (ib/hr) 283 tolal 6 vivs. LI Dimensions i .
[] Location % Shell mounted [] Separate [ Forging Doc o
[_] Operation X Cam ] Direct {JAssembly Dac
Material Operator
[-] Stem Matenal ASTM A182 Gr F6a Cl4 ] System presstre 120
() Seal Material ASTMA739GrB11 ] Description Oil eylinder
1 Body Material ASTM A217. GRWC6 Cr-1/2 Mo
EXTRACTION NON-RETURN VALVE
Design Inspection
[ ] Number of Valves 2 [_I NDE Cerlification VI

Hydro & seat leakage =

! Body Material

7} System pressure
i | Description

_1 Stem Material SSTA479410CL3 []Assembly Doc ,

[ Seat Material Stainless Steel Operalor '

CJ Body Material A216 WCB "] System pressure 40-125 psig
i_| Descrintion Air cvlinder

EAHAUST NON-RETURN VALVE

Design ~ Inspection

"] Number of Valves BY BUYER {1 NDE Centilication

(! Leak off rate (Ibinr) o [} Dimensions .

Material - L 1 Forging Doc - o

L} Stem Material [ JAssembly Doc -

[ | Seal Material OQperator

Remarks
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Vibration Detector
1 Manufaclure

[} Type

(i Total Number
7 Location
Alarms

{1 Temperature (F)
] Vibration (Mifs)

Bently Nevada
proximity
4 (2 each bearing)
slightly inboard of bearings

230°F
2.3 mils

Axial Position Detectar
{1 Manufacture

[ Type

[} Total Number

[ Location

Alarms

[} Temperature (F})

(3 Thrust (Mils)

Oil System and Bearings 3 OATE  0sFEBOR
Data Sheet 8 PAGE 8

e e e e S e e e DI SYSTER s 3
Lubrication Qil Control Oil -

Design Design

" Temperature (F) 13 F L Ternperature (F) 135°F
[ Pressure (psig) 2 [J Pressure (psig) 120

i ] Oil Type 1SO VG 32 (3 Oil Type 1SO VG 32

L] Viscosity (SSU) 130-180 @ 100°F L1 Viscosity (SSU) 130-180 @ 100°F
L] Fillration (Microns) 0 O Filtration (Microns) S 1

1 o L3 1O cleanliness levels  1SO 4406 = 15/13/10
1 Flow (GPM) 1025 (lurb, gear, gen)  (J Flow (GFM) 4.25 sleady / 69 transienl
| 1 Retention Time  5min [ Retention Time 5 min

Seal Lubrication Oil (if applicable)

Design

| Temperature (F) O Filtration (Microns) o
1 Pressure (psig) L [} 1S0 cleantiness levels

1 Oil Type U Flow (GPM) o

1 Viscosity (SSU) [l Retention Time L

= O UBEARINGE E o

Main Bearings (Radial) Trust Bearing

Design Design

[} Number of Bearings 2 [ Type Tilt-pad

] Type Tilt-Pad [ TManufacture  RMT

{1 Manufacture RMT [ Size (in)* = 68

L] Base Material Steel [} Base Material Steel

(] Diameter in Stm. End = 6.00" { I Diameter (in) 12"

Exh End = 8.00"
[] Babbiit Thickness (in) 116" ] Babbitt Thickness (in) 118"
i} Temperalure Device RTD [ Temperature Device RTD

Bently Nevada
proximity
2
at rotor thrust end

Remarks
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Casing Connections REVISICN NO. 3 GATE  06-FEB-09
Data Sheet 9 FAGE g OF 14
: GCASHG
DESIGH LANGED ¥ y s
CONNECTION | AFPPROVAL SiZE 'R i
NORMAL REGD £
INLET ; :
EXTRACTION
EXHAUST ; i
Bl ALLOWABLE FORCES & MOMENTS ROTATION:(VIEWED FROM INLET END)
INLET EXHAUST O ow @ cow
FoRCE] VORENT |FORCE] sloMENT | FORCE | MOMENT
Lb Fi-Lb iLh Filh ib £1:LD

PARALLEL VIEW

YO SHAFT Sea ouliinge degwing 8070355

WERTICAL

HORZ G

Remarks o ) ek -
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Data Sheet 10

10 o 14

CBERVIGIE BEC

ontrof Requirements
DORCOP CONTROL

AUTC 3YNCHRONIZATION
E REGULATION
SURE LIMITING

C

@

© FREC CONTROL

@ EXEHAURT HEADER CONTROL
o

O

AUTO
TURBINF NLET PR

NTROU

KW SRTAEXPORT CONTROL INLET PRESSUR TER
Governar
Type Elect:r.uhﬂg________ﬁ'
Manufacture Triconex

Hodal Trident

CONTROLINPUT/OUTPUT REQUIBERERTS S
DISCRETE OUTPUTS
COMMGH SHUTDOWN
CORMON ALARK
CVERSPEED TRIP
REMOTE SPEED SETPGINT ENABL r-D
PRESSURE CONTROL
FLOYY CONTROL EMNABLEDR
EXTRACTIGN CONTROL ENABLED
SPEED PCRUP A AR

DTHER

@

RPE

NORMAL
LOWER 3PEED

ENASLEDISARLE REMDTE SPEED SETPOINT
RAKP T43 KNI CONTINUOLIS
OVERSPEED TEST ENABLE

EMABLE FRESSUNE COMTROL

@ EMABLE Al ARM CLEARACK!
@ RELOTE ALARM CLEATLACH]
@ ENABLE AUTC SYMOH

O CASCADE RASELOWER

G o74ER

ABLED

oooo.oooot
Ooooooooo

ALDG ACCERSORY QUTPUTS - 20GmA;

A
@
ANALOE MPUTS (1-2inas @ SPEED SETFPOINT
@ REMOTE SET BOINT @ REMDIE SPFED SETPOINT
@ FROCESS PRESSURE [FXHAUST HEAGER} @ FRTHACTION PRESSURE
= 0]
(0]
Q

O pxrascrion O ritg EXTRACTION PRESSURE SETPOINT
@ kwi ACTTUATOR POE
SEURE SETEONT

0

SRICIES PRE

SOUNT 1M PANEL

0L PO O SURFACE MOUNT

RTICAL RACK

REMOTE (O
C atHER

@ sEnERAL PLURPGSE SINGLE GiuA
O nemas O O
o o

C
()

oo

: @ sureuEcyY Tumine Vendm @ KANUFSUTURER  vaulh O uopsL
ACTUATOR TYPE @ wYnRAviC G opppumate @ smciE o O wancol O oreer

TACHUMETER @ narsFacT

Aurpix @ pCCEL Tackiol 39 @ uo =E0D i

@ acaniors: Local Gauge Board
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STEAM TURBINE DATA AAANO0-0-SP4-TG-01

A4AN00-0-3P41GO1
Buyer's Material and Testing Standards REVISIONNO 3 DATE  06-FEB09
Data Sheet 11 PAGE 11 OF 14

un wrhine sotor shaits and roter forging

ST
AGT
ASTHM A4
ASEREASED
dharst st mathad, pe ay chenvcal aralysis of steel precucts ASTR ATGL-98
Stardard for vacuum treated 12% chromium otors and shafts ASTH A788-95

Stinstard test methor nialysi w2l esishing and cibier Cr-Mi-Fe Alloys

Standard rosthod of Hoch teshng sleal bars. bifefs. Glaoms, and foigings.

g

ifannarce — Amne

e ilanges and &t

150 18465-1
of Noise Sourcas ANSISI2 36
iSO
150 9001
HEEE 421
G 60034

e antd

Mechanical Vibraton-Balance and quality requirements of rofors 50 [0

ISC 5038

MEPA 7D

Potroleum Lubn

Mavonal i
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Accessories BAtE

Go-FEB-09
12

Data Sheet 12

&5

CUNTING PEATES -

SASEPLATES FURNISHED BY:

SOLEPLATES FURNISHED BY:

UNDGER TURBINE @ cesr
oren O NON-SKID DECKING

THICKMESS
() 3U8B PLATES REQD

VENDOR

O HOLD-DOWH BOLTS FURNISHED BY

O EPOXY PRIMER YENDOR
FIXATORS ARE REQUIRED

@ ANCHOR BOLTS FURNISHED 8Y:

HVEDEVICES

NORMAL O 1EVELNG PADS

COLUKN MOUNTING O suB PLATES REG'D
LEVELING iCHOCK] BLOCKS REQ'D

FURMSHED BY:

OCceoCe

e

ROT

=

NOPLIRE TRy RENRETURN - o
Hvh YALYVE YALVE
FXHALST EXIRACTION Y
PIPING PIPING __(SeeNole 1)
¥4 1517

ZIAGTY

= TURNING GEAR = i s VARIDUS
@ TURMING GEAR REQUIRED @ START UR ASSEIANCE o
@ FURNISHED BY Lufkin / Gear Vendor @ vErp0ns REVIE
G 1YPE  motor driven SPEED 1800 motor/ 17 output  RPM
@ suto O mANUAL @

@ MFR KOENIG LIODEL KE70-44T-5 =
@ MOUNTED BY " Lufkin / Gear Vendor @ Aiignment Mandrel
C DRIVER: REF. SPEC @ Hyaraytic fensicners for horizontal jont

Tyre: @ glEc. O OTHER O Rasor and casing ifing beams and rigging
O GPERATOR STATION @ iocal O REMOTE G 8ok heaters

O Giher

e = NEULATION & JACHKETING =
aLAMKET O OTHER @ viND SPEED 70 MPH
O JACKETING @ svaEnNTTEMP. 0 0 °F
O CARBON STEEL O STAINLESS STEEL © SURFACE TEMP. i
O EXTENT
Remarks

1. NRV shaft to have positive means to prevent blowing out of housing in event of shaft failure.
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MO ASAHOD0-DS4-TGO!

RFONGRMBER

SPLCIFICATION SO

TEMKD T-0522/G0041

Sealing steam flow (Ib/hr).
=Skid-Mounted2-{¥/N}
Gland Condenser Manufacturer

sgeparqte sf'zd wounted
APl Basco

Miscellaneous REVH D 3 OATE GoFEBQY
Data Sheet 13 13 aF 14

Bl Manufacturer

W Model 350063

W Set Point (RPM) 3995

@ Number of speed pickups THREE (3)

' : GLAND SEAL AND VACUUN 5YS
] Sealing Stm Prassure  (psig) SEALING STEAM NOT REQUIRED

IHSPECTION AHD TE

GENERAL
M Shop Inspection

[T Performance Test Option
M Casing Joint Leak Test
M Final Shipping Cleanliness

M Final As Built Dimensions Required

EAINTIHNG

WEIGHTS

W cenerATOR

@ ANUFACTURER'S STANDARD A ruromE 51730 b

O ormiEr i M rorer ;_-;iéu b

. W ruRBINE UPPER HALF CASING 14475 b

Bl 2ax FORMAINT (LIPPER HALF R

SHIPR B TRiPT A T VALVE 53 Ip

2 pomesTic O expoRT M s 00 e
O WATERPRGOF BOXING REGUIREC B 1OTAL SHIPPING WEIGHT i

C HORIZONTAL STORAGE () VERTIGAL $TORAGE M cear

SPACE REQUIBEMENTS
W sureme GEN L 90 ,_r.’w e R
L_—] IPRHT: L L B nifH i
e - afH i
[ omer L omw em
REMARKS - S .
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STEAM TURBINE DATA

Seller Material and Testing Standards

DOC. NO. A4ANOO-0-DS4-TG-01  ITEM NO. T.0522/ G-0041

PO /RFQ NUMBER
SPECIFICATION NO.

A4AN-4-0302-01
A4ANDD-0-SP-4-TG-01

Data Sheet 14

REVISION NO 3

DATE  08-FEB-09

Component
Steam turbine -
Gland steam Condenser
Oil coolers
Oil pumps
Qil reservoir
Oil conditioner
Vapor extractor
Gland condenser fans
Control system
Panel
Piping and valves
Instruments
Fasteners
Electrical Cables & Connections

Motors

Exciters

Generator
Protection Devices

PAGE 14 OF 14
Desian Material Test

Exir. Back Pressure Various Mechanical Run

Shell and Tube Various Hydrotest

Shell and Tube Various Operational

Paositive Displacement Various Operational

Welded 304 SS Operafional

Connections only

Blower Various Operational

Blower Various Spin Test
Triconex Trident .- Narious
Ewing Controls (ﬁb@g 30485 >
See P&l Dwg. T
See P& Dwg. ]
!

See Elec. Dwag. %

5

k1
TEFC Various Operational
Brushless Various
4 Pole Synchronous Various
See Elec. Dwg.

ANSI C50.13
ANSI C50.13

Remarks




