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  JOB NO. ITEM NO.

GENERAL-PURPOSE STEAM TURBINE   PURCHASE ORDER NO.

DATA SHEET   SPECIFICATION NO.

SI UNITS   REVISION NO. DATE

  PAGE 1 OF 3 BY
    

1 APPLICABLE TO: PROPOSAL PURCHASE AS BUILT

2 FOR UNIT

3 SITE NO. REQUIRED

4 SERVICE DRIVEN EQUIPMENT

5 MANUFACTURER MODEL SERIAL NO.

6 NOTE: INDICATES INFORMATION COMPLETED BY PURCHASER BY MANUFACTURER BY MFGR IF NOT BY PURCHASER

7 OPERATING CONDITIONS PERFORMANCE

8 POWER, SPEED, OPERATING POINT/ NO. HAND VALVES STEAM RATE,

9 OPERATING POINT kW RPM STEAM CONDITION OPEN (5.4.1.4) kg/kW-HR

10 NORMAL NORMAL/NORMAL

11 (CERTIFIED SR)

12 RATED RATED/NORMAL

13 OTHER (4.1.4) (1) MIN. INLET - 

14 DUTY, SITE AND UTILITY DATA MAX EXHAUST

15 APPLICATION IS (SPARED, UNSPARED) ( 1 ) RATED ______% RATED NORMAL (4.1.4)

16 WIDE SPEED RANGE RAPID START APPLICABLE SPECIFICATION

17 SLOW ROLL REQ. (4.10.4) HAND VALVES REQ. (5.4.1.5) API-611  OTHER

18 DUTY CONTINUOUS STANDBY

19 UNATTENDED AUTO START (4.1.6) CONSTRUCTION

20 LOCATION (4.1.14) INDOOR HEATED UNHEATED TURBINE TYPE HORIZ VERTICAL

21 OUTDOOR ROOF W/O ROOF NO STAGES WHEEL DIA., mm

22 AMBIENT TEMP., °C: MIN. MAX ROTOR: BUILT UP SOLID OVERHUNG

23 UNUSUAL CONDITIONS DUST SALT ATMOSPHERE BETWEEN BRGS

24 (4.1.14) OTHER BLADING 2 ROW 3 ROW RE-ENTRY

25 ELECT. AREA (4.1.13) CLASS GROUP DIV CASING SPLIT AXIAL RADIAL

26 NON-HAZARDOUS CASING SUPPORT CENTERLINE FOOT

27 CONTROL POWER V PH. HZ VERT. JACKSCREWS (4.2.13)

28 AUX. MOTORS V PH. HZ VERTICAL TURBINE FLANGE

29 COOLING WATER: PRESS, BARG ∆ P, PSI NEMA "P" BASE OTHER (4.4.9)

30 FLOW, m 3/hr ∆ T, °C: TRIP VALVE INTEGRAL SEPARATE

31 ALLOW. SOUND PRESS LEVEL (4.1.12) dBA @ m INTERSTAGE SEALS LABYRINTH CARBON

32 STEAM CONDITIONS END SEALS CARBON RING, NO/BOX

33 MAX NORMAL MIN. LABYRINTH MATERIAL

34 INLET PRESS, (BARG)(kPa G) MECHANICAL MFB

35 INLET TEMP,°C TYPE RADIAL BEARINGS (4.9.1)

36 EXHAUST PRESS (BARG) (mmHGA) TYPE THRUST BEARING (4.9.2)

37 STEAM CONTAMINANTS (4.11.1.7) CALCULATED THRUST LOAD BAR (4.9.15)

38 TURBINE DATA BEARING MFGR's ULTIMATE RATING BAR

39 ALLOW SPEEDS, RPM, MAX MIN THRUST COLLAR (4.9.10.2) REPLACEABLE INTEGRAL NONE

40 MAX CONT SPEED, RPM (3.1.10) LUBE OIL VISCOSITY (4.10.3) ISO GRADE

41 TRIP SPEED, RPM BLADE TIP VEL, mm/s LUBRICATION RING OILED PRESSURE GREASE

42 FIRST CRITICAL SPEED, RPM (4.8.2.1) OIL MIST (4.9.19)

43 EXH. TEMP °C NORMAL NO LOAD PURGE OIL MIST PURE OIL MIST

44 POTENTIAL MAX POWER, KW (3.1.20) BEARING HOUSING OILER TYPE

45 MAX. NOZZLE STEAM FLOW, kg/hr CASING DESIGN INLET EXHAUST

46 ROTATION FACING GOVERNOR END CCW CW MAX. ALLOW. PRESS, BARG

47 DRIVEN EQUIPMENT THRUST, N (4.9.11) MAX ALLOW. TEMP, °C

48 (VERTICAL TURBINE) (4.9.3) HYDRO TEST PRESS., BARG

49 WATER PIPING FURN. BY VENDOR OTHERS

50 OIL PIPING FURN. BY VENDOR OTHERS



GENERAL-PURPOSE STEAM TURBINE JOB NO. ITEM NO.

DATA SHEET REVISION NO. DATE

SI UNITS PAGE 2 OF 3 BY
    

1 MATERIALS ACCESSORY EQUIPMENT BY VENDOR

2 HIGH PRESSURE CASING GRADE REMOTE TRIP SOLENOID

3 EXHAUST CASING GRADE VACUUM BREAKER (5.4.2.9)

4 NOZZLES GRADE AUTOMATIC STEAM SEALING SYSTEM (4.7.5)

5 BLADING GRADE GLAND VACUUM DEVICE WITH: (4.7.4)

6 WHEELS GRADE WATER EDUCTOR STEAM EJECTOR

7 SHAFT GRADE SENTINEL WARNING VALVE (5.4.5.2)

8 SHAFT COATING UNDER PACKING (4.6.2.3) INSULATION, TYPE:

9 MATERIAL TACHOMETER (5.4.4.1), TYPE

10 APPLICATION METHOD MFR. MODEL

11 THICKNESS MOUNTED BY

12 GOV. VALVE TRIM THERMAL RELIEF VALVES (5.4.4.7.3)

13 INLET STRAINER MESH SIZE SHUTOFF VALVES FOR SHUTDOWN SENSORS

14 COUPLING SPACER/HUBS LOCAL GAUGE BOARD WITH FOLLOWING PRESSURE GAUGES: (5.4.3.1)

15 COUPLING DIAPHRAGMS (DISKS) THROTTLE STEAM FIRST STAGE

16 STEAM CONTROL NOZZLE RING EXHAUST

17 SPEED CHANGER MANUAL PNEUM. ELECT (5.4.2.3) LIQUID FILLED GAUGES (5.4.4.4)

18 MFR. MODEL INSTRUMENT PANEL (5.4.3.2.1)

19 CONTROLLED OPERATING CONTROL BASEMOUNT

20 VARIABLE RANGE SIGNAL FREE STANDING

21 SPEED TO RPMG/mA TO BARG/mA EXTERNAL LUBE OIL SYSTEM

22 TO RPMG/mA TO BARG/mA CIRCULATING (4.10.5) PRESSURE (4.10.6)

23 CONNECTIONS (4.4.1) VENDOR FURNISH SYSTEM FOR: TURBINE

24 SIZE RAT'G FAC'G POS. MATING PARTS OTHER

25 FURNISHED (4.4.6.5) OIL SYSTEM TO BE: CONSOLE TYPE

26 INLET MOUNTED ON BASEPLATE

27 EXHAUST OIL SYSTEM TO INCLUDE FOLLOWING EQUIPMENT: (4.10.5)(4.10.7)

28 DRAINS STANDBY OIL PUMP: TYPE DRIVER

29 LOW OIL PRESS ALARM SWITCH

30 LOW OIL PRESS TRIP SWITCH

31 COUPLINGS (5.2) SEE SEPARATE DATA SHEET HEATER (4.10.8) ELECTRIC STEAM

32 LOCATION TURBINE DRIVEN OIL DRAIN SIGHT FLOW INDICATORS

33 MAKE HAND OPERATED STANDBY PUMP

34 MODEL

35 RATING (HP/100RPM)

36 LUBRICATION

37 LIMITED END FLOAT VIBRATION AND POSITION DETECTORS (5.4.6)

38 SPACER LENGTH FURNISH PROVISIONS FOR MOUNTING NON-CONTACTING

39 SERVICE FACTOR VIBRATION  PROBES (4.9.32)

40 TURBINE VENDOR MOUNTS HALF COUPLING FURN. AXIAL POSITION PROBES NO. OF PROBES

41 MFR. MODEL

42 DYN. BALANCE CL (5.2.8) FURN. RADIAL PROBES NO. OF PROBES PER BEARING

43 AGMA CLASS 8 OTHER MFR. MODEL

44 TURBINE SHAFT TAPER STRA'T HYDRAULIC FIT HUB FURNISH BEARING METAL TEMP SENSORS FOR:

45 MOUNTING PLATES RADIAL BEARINGS THRUST BEARINGS

46 TYPE: (5.3.1.1) BASEPLATE SOLEPLATE TURBINE VENDOR SUPPLIES AND CALIBRATES MONITORS FOR:

47 FURN. BY: TURBINE VENDOR AXIAL AND RADIAL PROBES

48 DRIVEN EQUIPMENT VENDOR OTHER BEARING TEMPERATURE SENSORS

49 EQUIPMENT TO BE MOUNTED:  (5.3.2.1) SEE SEPARATE DATA SHEETS FOR DETAILS

50 TURBINE GENERATOR GEAR

51 PUMP OTHER

52 UNGROUTED BASEPLATE (5.3.2.4)

53 SUITABLE FOR COLUMN MOUNTING

54 TURBINE VENDOR FURNISHES SUBPLATES



GENERAL-PURPOSE STEAM TURBINE JOB NO. ITEM NO.

DATA SHEET REVISION NO. DATE

SI UNITS PAGE 3 OF 3 BY
    

1 ENGINEERING REQUIREMENTS PREPARATION FOR SHIPMENT

2 SUPPLY ENGR. DATA FOR LATERAL/TORSIONAL ANALYSES TURBINE AUX. EQUIPMENT AND SPARE ROTOR PREPARED FOR (6.4.1):

3 (4.8.1.7)

4 CALCS AND/OR DATA FOR SEPARATION MARGIN (4.8.2.2) DOMESTIC SHIPMENT EXPORT SHIPMENT

5 TRAIN TORSIONAL VIBRATION ANALYSIS (4.8.3.5)

6 WEIGHT OF HALF KEYS (4.8.4.2)

7 RESIDUAL UNBALANCE CHECK (4.8.4.3) REMARKS:

8

9

10 REMARKS:

11

12 TESTS (6.3) REQ'D. WITN. OBSVD. (6.1.5)

13 HYDROSTATIC (6.3.2.1)

14 MECH. RUN (6.3.3)

15

16 PERFORMANCE (6.3.4.1)

17 INSPECTION REQUIREMENTS COMPLETE UNIT (6.3.4.2)

18 100% ULTRASONIC INSPECTION AFTER ROUGH MACHINING GEAR (6.3.4.3)

19 (6.2.2.3.1) SOUND LEVEL (6.3.4.4)

20 USE INSPECTOR'S CHECK LIST AUX. EQUIPMENT (6.3.4.5)

21 CASTING SURFACE INSPECTION (6.2.2.1.1)       MSS SP-55  

22 OTHER

23 WELD INSPECTION (6.2.2.1.2) REMARKS:

24 SPECIAL NDT INSPECTION (6.2.1.3)

25

26 MAG. DYE RADIO- ULTRA- OBSE- WEIGHTS

27 COMPONENT PART. PENET. GRAPHIC SONIC RVED WITN. TURBINE kg

28 T&T VALVE ROTOR kg

29 STM CHEST TURBINE UPPER HALF CASING kg

30 CASING MAX MAINTENANCE (IDENTIFY) kg

31 PIPING T & T VALVE kg

32 ROTOR BASEPLATE kg

33 MISC. kg

34 TOTAL SHIPPING WEIGHT kg

35 REMARKS:

36

37 REMARKS:

38

39

40

41

42

43

44

45

46

47

48

49

50

51 



  JOB NO. ITEM NO.

GENERAL-PURPOSE STEAM TURBINE   PURCHASE ORDER NO.

DATA SHEET   SPECIFICATION NO.

U.S. CUSTOMARY UNITS   REVISION NO. DATE

  PAGE 1 OF 3 BY
   

1 APPLICABLE TO: PROPOSAL PURCHASE AS BUILT

2 FOR UNIT

3 SITE NO. REQUIRED

4 SERVICE DRIVEN EQUIPMENT

5 MANUFACTURER MODEL SERIAL NO.

6 NOTE: INDICATES INFORMATION COMPLETED BY PURCHASER BY MANUFACTURER BY MFGR IF NOT BY PURCHASER

7 OPERATING CONDITIONS PERFORMANCE

8 POWER, SPEED, OPERATING POINT/ NO. HAND VALVES STEAM RATE,

9 OPERATING POINT BHP RPM STEAM CONDITION OPEN (5.4.1.5) LBS/HP-HR

10 NORMAL NORMAL/NORMAL

11 (CERTIFIED SR)

12 RATED RATED/NORMAL

13 OTHER (4.1.4) (1) MIN. INLET - 

14 DUTY, SITE AND UTILITY DATA MAX EXHAUST

15 APPLICATION IS (SPARED, UNSPARED) ( 1 ) RATED ______% RATED NORMAL (4.1.4)

16 WIDE SPEED RANGE RAPID START APPLICABLE SPECIFICATION

17 SLOW ROLL REQ. (4.10.4) HAND VALVES REQ. (5.4.1.5) API-611 OTHER

18 DUTY CONTINUOUS STANDBY

19 UNATTENDED AUTO START (4.1.6) CONSTRUCTION

20 LOCATION (4.1.14) INDOOR HEATED UNHEATED TURBINE TYPE HORIZ VERTICAL

21 OUTDOOR ROOF W/O ROOF NO STAGES WHEEL DIA., IN.

22 AMBIENT TEMP., °F: MIN. MAX ROTOR: BUILT UP SOLID OVERHUNG

23 UNUSUAL CONDITIONS DUST SALT ATMOSPHERE BETWEEN BRGS

24 (4.1.14) OTHER BLADING 2 ROW 3 ROW RE-ENTRY

25 ELECT. AREA (4.1.13) CLASS GROUP DIV CASING SPLIT AXIAL RADIAL

26 NON-HAZARDOUS CASING SUPPORT CENTERLINE FOOT

27 CONTROL POWER V PH. HZ VERT. JACKSCREWS (4.2.13)

28 AUX. MOTORS V PH. HZ VERTICAL TURBINE FLANGE

29 COOLING WATER: PRESS, PSIG ∆ P, PSI NEMA "P" BASE OTHER (4.4.9)

30 FLOW, GPM ∆ T, °F: TRIP VALVE INTEGRAL SEPARATE

31 ALLOW. SOUND PRESS LEVEL (4.1.12) dBA @ FT INTERSTAGE SEALS LABYRINTH CARBON

32 STEAM CONDITIONS END SEALS CARBON RING, NO/BOX

33 MAX NORMAL MIN. LABYRINTH MATERIAL

INLET PRESS, PSIG MECHANICAL MFR

34 INLET TEMP,°F

35 EXHAUST PRESS (PSIG) (IN. HGA) TYPE RADIAL BEARINGS (4.9.1)

36 STEAM CONTAMINANTS (4.11.1.7) TYPE THRUST BEARING (4.9.2)

37 TURBINE DATA CALCULATED THRUST LOAD PSI (4.9.15)

38 ALLOW SPEEDS, RPM, MAX MIN BEARING MFGR's ULTIMATE RATING PSI 

39 MAX CONT SPEED, RPM (3.1.10) THRUST COLLAR (4.9.10.2) REPLACEABLE INTEGRAL NONE

40 TRIP SPEED, RPM BLADE TIP VEL, FPS LUBE OIL VISCOSITY (4.10.3) ISO GRADE

41 FIRST CRITICAL SPEED, RPM (4.8.2.1) LUBRICATION RING OILED PRESSURE GREASE

42 EXH. TEMP °F NORMAL NO LOAD OIL MIST (4.9.19)

43 POTENTIAL MAX POWER, BHP (3.1.20) PURGE OIL MIST PURE OIL MIST

44 MAX. NOZZLE STEAM FLOW, LBS/HR BEARING HOUSING OILER TYPE

45 ROTATION FACING GOVERNOR END CCW CW CASING DESIGN INLET EXHAUST

46 DRIVEN EQUIPMENT THRUST, LBS (4.9.11) MAX. ALLOW. PRESS, PSIG

47 (VERTICAL TURBINE) (4.9.3) MAX ALLOW. TEMP, °F

48 WATER PIPING FURN. BY VENDOR OTHERS HYDRO TEST PRESS., PSIG

49 OIL PIPING FURN. BY VENDOR OTHERS
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GENERAL-PURPOSE STEAM TURBINE JOB NO. ITEM NO.

DATA SHEET REVISION NO. DATE

U.S. CUSTOMARY UNITS  PAGE 2 OF 3 BY
   

1 MATERIALS ACCESSORY EQUIPMENT BY VENDOR

2 HIGH PRESSURE CASING GRADE REMOTE TRIP SOLENOID

3 EXHAUST CASING GRADE VACUUM BREAKER (5.4.2.9)

4 NOZZLES GRADE AUTOMATIC STEAM SEALING SYSTEM (4.7.5)

5 BLADING GRADE GLAND VACUUM DEVICE WITH: (4.7.4)

6 WHEELS GRADE WATER EDUCTOR STEAM EJECTOR

7 SHAFT GRADE SENTINEL WARNING VALVE (5.4.5.2)

8 SHAFT COATING UNDER PACKING (4.6.2.3) INSULATION, TYPE:

9 MATERIAL TACHOMETER (5.4.4.1), TYPE

10 APPLICATION METHOD MFR. MODEL

11 THICKNESS MOUNTED BY

12 GOV. VALVE TRIM THERMAL RELIEF VALVES (5.4.4.7.3)

13 INLET STRAINER MESH SIZE SHUTOFF VALVES FOR SHUTDOWN SENSORS

14 COUPLING SPACER/HUBS LOCAL GAUGE BOARD WITH FOLLOWING PRESSURE GAUGES: (5.4.3.1)

15 COUPLING DIAPHRAGMS (DISKS) THROTTLE STEAM FIRST STAGE

16 STEAM CONTROL NOZZLE RING EXHAUST

17 SPEED CHANGER MANUAL PNEUM. ELECT (5.4.2.3) LIQUID FILLED GAUGES (5.4.4.4)

18 MFR. MODEL INSTRUMENT PANEL (5.4.3.2.1)

19 CONTROLLED OPERATING CONTROL BASEMOUNT

20 VARIABLE RANGE SIGNAL FREE STANDING

21 SPEED TO RPM TO PSIG/mA EXTERNAL LUBE OIL SYSTEM

22 TO RPM TO PSIG/mA CIRCULATING (4.10.5) PRESSURE (4.10.6)

23 CONNECTIONS (4.4.1) VENDOR FURNISH SYSTEM FOR: TURBINE

24 SIZE RAT'G FAC'G POS. MATING PARTS OTHER

25 FURNISHED (4.4.6.5) OIL SYSTEM TO BE: CONSOLE TYPE

26 INLET MOUNTED ON BASEPLATE

27 EXHAUST OIL SYSTEM TO INCLUDE FOLLOWING EQUIPMENT: (4.10.5)(4.10.7)

28 DRAINS STANDBY OIL PUMP: TYPE DRIVER

29 LOW OIL PRESS ALARM SWITCH

30 LOW OIL PRESS TRIP SWITCH

31 COUPLINGS (5.2) SEE SEPARATE DATA SHEET HEATER (4.10.8) ELECTRIC STEAM

32 LOCATION TURBINE DRIVEN OIL DRAIN SIGHT FLOW INDICATORS

33 MAKE HAND OPERATED STANDBY PUMP

34 MODEL

35 RATING (HP/100RPM)

36 LUBRICATION

37 LIMITED END FLOAT VIBRATION AND POSITION DETECTORS (5.4.6)

38 SPACER LENGTH FURNISH PROVISIONS FOR MOUNTING NON-CONTACTING

39 SERVICE FACTOR VIBRATION  PROBES (4.9.32)

40 TURBINE VENDOR MOUNTS HALF COUPLING FURN. AXIAL POSITION PROBES NO. OF PROBES

41 MFR. MODEL

42 DYN. BALANCE CL (5.2.8) FURN. RADIAL PROBES NO. OF PROBES PER BEARING

43 AGMA CLASS 8 OTHER MFR. MODEL

44 TURBINE SHAFT TAPER STRA'T HYDRAULIC FIT HUB FURNISH BEARING METAL TEMP SENSORS FOR:

45 MOUNTING PLATES RADIAL BEARINGS THRUST BEARINGS

46 TYPE: (5.3.1.1) BASEPLATE SOLEPLATE TURBINE VENDOR SUPPLIES AND CALIBRATES MONITORS FOR:

47 FURN. BY: TURBINE VENDOR AXIAL AND RADIAL PROBES

48 DRIVEN EQUIPMENT VENDOR OTHER BEARING TEMPERATURE SENSORS

49 EQUIPMENT TO BE MOUNTED:  (5.3.2.1) SEE SEPARATE DATA SHEETS FOR DETAILS

50 TURBINE GENERATOR GEAR

51 PUMP OTHER

52 UNGROUTED BASEPLATE (5.3.2.4)

53 SUITABLE FOR COLUMN MOUNTING

54 TURBINE VENDOR FURNISHES SUBPLATES



GENERAL-PURPOSE STEAM TURBINE JOB NO. ITEM NO.

DATA SHEET REVISION NO. DATE

U.S. CUSTOMARY UNITS PAGE 3 OF 3 BY
    

1 ENGINEERING REQUIREMENTS PREPARATION FOR SHIPMENT

2 SUPPLY ENGR. DATA FOR LATERAL/TORSIONAL ANALYSES TURBINE AUX. EQUIPMENT AND SPARE ROTOR PREPARED FOR (6.4.1):

3 (4.8.1.7)

4 CALCS AND/OR DATA FOR SEPARATION MARGIN (4.8.2.2) DOMESTIC SHIPMENT EXPORT SHIPMENT

5 TRAIN TORSIONAL VIBRATION ANALYSIS (4.8.3.5)

6 WEIGHT OF HALF KEYS (4.8.4.2)

7 RESIDUAL UNBALANCE CHECK (4.8.4.3) REMARKS:

8

9

10 REMARKS:

11

12 TESTS (6.3) REQ'D. WITN. OBSVD. (6.1.5)

13 HYDROSTATIC (6.3.2.1)

14 MECH. RUN (6.3.3)

15

16 PERFORMANCE (6.3.4.1)

17 INSPECTION REQUIREMENTS COMPLETE UNIT (6.3.4.2)

18 100% ULTRASONIC INSPECTION AFTER ROUGH MACHINING GEAR (6.3.4.3)

19 (6.2.2.3.1) SOUND LEVEL (6.3.4.4)

20 USE INSPECTOR'S CHECK LIST AUX. EQUIPMENT (6.3.4.5)

21 CASTING SURFACE INSPECTION (6.2.2.1.1) MSS SP-55 

22 OTHER

23 WELD INSPECTION (6.2.2.1.2) REMARKS:

24 SPECIAL NDT INSPECTION (6.2.1.3)

25

26 MAG. DYE RADIO- ULTRA- OBSE- WEIGHTS

27 COMPONENT PART. PENET. GRAPHIC SONIC RVED WITN- TURBINE LB

28 T&T VALVE ROTOR LB

29 STM CHEST TURBINE UPPER HALF CASING LB

30 CASING MAX MAINTENANCE (IDENTIFY) LB

31 PIPING T & T VALVE LB

32 ROTOR BASEPLATE LB

33 MISC. LB

34 TOTAL SHIPPING WEIGHT LB

35 REMARKS:

36

37 REMARKS:

38

39

40

41

42

43

44

45

46

47

48

49

50

51


	FOREWORD
	1 Scope 1
	2 References
	3 Definitions 1
	4 Basic Design 2
	5 Accessories 14
	6 Inspection and Testing 22
	7 Vendor’s Data 26

	General-Purpose Steam Turbines for Petroleum, Chemical, and Gas Industry Services
	API Standard 611
	Fourth Edition, June 1997
	General-Purpose Steam Turbines for Petroleum, Chemical, and Gas Industry Services
	Manufacturing, Distribution and Marketing Department
	API Standard 611
	Fourth Edition, June 1997


	General-Purpose Steam Turbines for Petroleum, Chemical, and Gas Industry Services
	1� Scope
	1.1� Purpose
	1.1.1� Steam turbines are classified general-purpose or special-purpose according to service requ...
	1.1.1.1� General-purpose turbines are horizontal or vertical turbines used to drive equipment tha...
	1.1.1.2� Special-purpose turbines are those horizontal turbines used to drive equipment that is u...

	1.2� Alternative Designs
	1.3� Conflicting Requirements

	2� References
	2.1� Referenced Publications
	2.1.1� Referenced international standards are included in Appendix G. The editions that are in ef...
	2.1.2� The purchaser and the vendor shall mutually determine the measures that must be taken to c...
	2.1.3� It is the vendor’s responsibility to invoke all applicable specifications to each subvendor.


	3� Definitions
	3.1� axially split: Casing joints that are parallel to the shaft centerline.
	3.2� circulating oil system: Withdraws oil from the housing of bearings equipped with oil rings a...
	3.3� design: The use of the word design in any term (such as design power, design pressure, desig...
	3.4� gauge board: Unenclosed bracket or plate used to support and display gauges, switches, and o...
	3.5� hydrodynamic bearings: Bearings that use the principles of hydrodynamic lubrication. Their s...
	3.6� local: A device mounted on or near the equipment or console.
	3.7� maximum allowable speed (in revolutions per minute): The highest speed at which the manufact...
	3.8� maximum allowable temperature: The maximum continuous temperature for which the manufacturer...
	3.9� maximum allowable working pressure: The maximum continuous pressure for which the manufactur...
	3.10� maximum continuous speed (in revolutions per minute): The speed at least equal to 105 perce...
	3.11� maximum exhaust casing pressure: The highest exhaust steam pressure that the purchaser requ...
	3.12� maximum exhaust pressure: The highest exhaust steam pressure at which the turbine is requir...
	3.13� maximum inlet pressure and temperature: The highest inlet steam pressure and temperature co...
	3.14� minimum allowable speed (in revolutions per minute): The lowest speed at which the manufact...
	3.15� minimum exhaust pressure: The lowest exhaust steam pressure at which the turbine is require...
	3.16� minimum inlet pressure and temperature: The lowest inlet steam pressure and temperature con...
	3.17� NEMA inlet and exhaust conditions: Equivalent to the maximum inlet and exhaust steam condit...
	3.18� normal: Applies to the power, speed, and steam conditions at which the equipment will usual...
	3.19� oil mist lubrication: Lubrication systems that employ oil mist produced by atomization in a...
	3.20� potential maximum power: The approximate maximum power to which the turbine can be uprated ...
	3.21� pressure casing: The composite of all stationary pressure-containing parts of the unit, inc...
	3.22� pure oil mist lubrication (dry sump): The mist both lubricates the bearing and purges the h...
	3.23� purge oil mist lubrication (wet sump): The mist only purges the bearing housing. Bearing lu...
	3.24� radially split: Casing joints that are transverse to the shaft centerline.
	3.25� rated: The greatest turbine power specified and the corresponding speed. It includes all of...
	3.26� standby service: A normally idle or idling piece of equipment that is capable of immediate ...
	3.27� total indicated runout (TIR): Also known as total indicator reading, is the runout of a dia...
	3.28� trip speed (in revolutions per minute): The speed at which the independent emergency oversp...
	3.29� unit responsibility: The responsibility for coordinating the technical aspects of the equip...
	3.30� vendor: The agency that manufactures, sells, and provides service support for the equipment.

	4� Basic Design
	4.1� General
	4.1.1� The equipment (including auxiliaries) covered by this standard shall be designed and const...
	4.1.2� The vendor shall assume unit responsibility for all equipment and all auxiliary systems in...
	4.1.3� The equipment’s normal operating point will be specified on the data sheets.
	4.1.4� Turbines shall be capable of the following:

	a. Operating at normal power and speed under normal steam conditions. The manufacturer’s certifie...
	b. Delivering rated power at its corresponding speed with coincident minimum inlet and maximum ex...
	c. Continuously operating at maximum continuous speed and at any speed within the range specified.
	d. Continuously operating at rated power and speed under maximum inlet steam conditions and maxim...
	e. Operating with variations from rated steam conditions in accordance with NEMA SM 23.
	4.1.5� Equipment shall be designed to run to the trip speed and relief valve settings without dam...
	4.1.6� Single-stage turbines shall be suitable for immediate start-up to full load without a prel...
	4.1.7� The turbine wheel or wheels for single-stage and multistage units shall be located between...
	4.1.8� Oil reservoirs and housings that enclose moving lubricated parts (such as bearings, shaft ...
	4.1.9� All equipment shall be designed to permit rapid and economical maintenance. Major parts su...
	4.1.10� The turbine and other equipment within the scope of the order shall perform on the test s...
	4.1.11� Unless otherwise specified, cooling water systems shall be designed in accordance with 4....
	4.1.11.1� A cooling water system or systems shall be designed for the following conditions:
	4.1.11.2� To avoid condensation, the minimum inlet water temperature to the bearing housings shou...
	4.1.12� Control of the sound pressure level (SPL) of all equipment furnished shall be a joint eff...
	4.1.13� Motors, electrical components, and electrical installations shall be suitable for the are...
	4.1.14� The purchaser will specify whether the installation is indoors (heated or unheated) or ou...
	4.1.15� The arrangement of the equipment, including piping and auxiliaries, shall be developed jo...
	4.1.16� Spare parts for the machine and all furnished auxiliaries shall meet all the criteria of ...
	4.2� Pressure Casings
	4.2.1� All pressure parts shall be at least suitable for operation at the most severe coincident ...
	4.2.2� The hoop-stress values used in the design of the casing shall not exceed the maximum allow...
	4.2.3� Axially split casings shall use a metal-to-metal joint (with a suitable joint compound) th...
	4.2.4� Axially split horizontal turbines shall be designed to permit inspection and removal of th...
	4.2.5� Radially split horizontal turbines shall be designed to permit inspection and replacement ...
	4.2.6� Casings and supports shall be designed to have sufficient strength and rigidity to limit a...
	4.2.7� Drain connections shall be provided for the steam chest, casing, packing glands, and cooli...
	4.2.7.1� On condensing turbines, when required by the orientation of the exhaust nozzle or piping...
	4.2.8� Gauge connections shall be provided for the steam- ring chamber on single-valve turbines a...
	4.2.9� Jackscrews, guide rods (for multistage turbines), and cylindrical casing alignment dowels ...
	4.2.10� The use of tapped holes in pressure parts shall be minimized. To prevent leakage in press...
	4.2.11� Bolting shall be furnished as specified in 4.2.11.1 through 4.2.11.5.
	4.2.11.1� The details of threading shall conform to ASME B1.1.
	4.2.11.2� Studs are preferred to cap screws.
	4.2.11.3� Studded connections shall be furnished with studs and nuts installed. Blind stud holes ...
	4.2.11.4� Slotted-nut or spanner-type bolting shall not be used unless specifically approved by t...
	4.2.11.5� Adequate clearance shall be provided at bolting locations to permit the use of socket o...
	4.2.12� The machined finish of the mounting surface shall be 3 to 6 micrometers (125 to 250 micro...
	4.2.13� When specified, the equipment feet shall be equipped with vertical jackscrews.
	4.2.14� Equipment feet shall be drilled with pilot holes for use in final doweling.

	4.3� Casing Appurtenances
	4.4� Casing Connections
	4.4.1� Inlet and outlet connections shall be flanged or machined and studded, oriented as specifi...
	4.4.2� Connections welded to the casing shall meet the material requirements of the casing, inclu...
	4.4.3� Casing openings for piping connections shall be at least NPS 3/4 and shall be flanged or m...
	4.4.3.1� A pipe nipple, preferably not more than 150 millimeters (6 inches) long, shall be screwe...
	4.4.3.2� Pipe nipples shall be a minimum of Schedule 160 seamless for sizes NPS 1 and smaller and...
	4.4.3.3� Pipe nipples shall be provided with welding-neck or socket-weld flanges for steam pressu...
	4.4.3.4� Threaded connections shall be seal welded; however, seal welding is not permitted on cas...
	4.4.3.5� Tapped openings and bosses for pipe threads shall conform to ASME B16.5.
	4.4.3.6� Pipe threads shall be taper threads that conform to ASME B1.20.1.
	4.4.3.7� Openings for socket-welded connections shall conform to ASME B16.11.
	4.4.4� Openings for NPS 11/4, 21/2, 31/2, 5, 7, and 9 shall not be used.
	4.4.5� Tapped openings not connected to piping shall be plugged with solid round-head steel plugs...
	4.4.6� Flanges shall conform to ASME B16.1 or B16.5, or B16.42 as applicable, except as specified...
	4.4.6.1� Cast iron flanges shall be flat faced and shall have a minimum thickness of Class 250 in...
	4.4.6.2� Flat-faced flanges are acceptable on all exhaust connections. Flat-faced flanges shall h...
	4.4.6.3� Flanges that are thicker or have a larger outside diameter than that required by ASME B1...
	4.4.6.4� The concentricity between the bolt circle and the bore of all casing flanges shall be su...
	4.4.6.5� For the purpose of manufacturing mating parts, the vendor shall supply equipment flange ...
	4.4.7� The finish of the contact faces of flanges and nozzles shall conform to the flange-finish ...
	Table 1—Arithmetic Average Roughness Height (Ra)
	4.4.8� All of the purchaser’s connections shall be accessible for disassembly without moving the ...
	4.4.9� Mounting flanges for vertical turbines shall be made of cast iron or steel and shall be ad...


	4.5� EXTERNAL FORCES AND MOMENTS
	4.6� ROTATING ELEMENTS
	4.6.1� Rotors
	4.6.1.1� Rotors shall be capable of operating without damage at momentary speeds up to 110 percen...
	4.6.1.2� Rotors (other than integrally forged shafts and disks) shall be assembled to prevent mov...

	4.6.2� Shafts

	a. For areas to be observed by radial vibration probes, 5 micrometers (0.25 mil). Add shaft burni...
	b. For areas to be observed by axial-position probes, 10 micrometers (0.5 mil).
	4.6.2.1� Shafts shall be protected by corrosion-resistant material under carbon ring packing for ...
	4.6.2.2� Keyways shall have fillet radii conforming to ASME B17.1.
	4.6.3� Blading
	4.6.3.1� Combined stress levels (steady state plus cyclic) developed in rotating blades at any eq...
	4.6.3.2� All blades shall be mechanically suitable for operation (including transient conditions)...

	4.7� SEALS
	4.7.1� Outer glands shall be sealed at the shaft by carbon- ring or replaceable labyrinth packing...
	4.7.2� Carbon-ring packing shall be used only when the rubbing speed at the shaft sealing surface...
	4.7.3� Gland cases shall be furnished with a full complement of carbon rings.
	4.7.4� When specified, a separate vacuum device shall be furnished for connection to the glands t...
	4.7.5� Glands that operate at less than atmospheric pressure shall be designed to admit steam tha...
	4.7.6� All piping and components of shaft seal and vacuum systems shall be sized for 300 percent ...
	4.7.7� Sealing of interstage diaphragms on multistage turbines shall be by replaceable labyrinth ...
	4.7.8� The gland casing leakoff connections shall comply with 4.4.3.

	4.8� Dynamics
	4.8.1� Critical Speeds
	4.8.1.1� When the frequency of a periodic forcing phenomenon (exciting frequency) applied to a ro...
	4.8.1.2� A rotor-bearing support system in resonance will have its normal vibration displacement ...
	4.8.1.3� When the rotor amplification factor (see Figure 1), as measured at the shaft radial vibr...
	Figure 1—Rotor Response Plot

	4.8.1.4� An exciting frequency may be less than, equal to, or greater than the rotational speed o...


	a. Unbalance in the rotor system.
	b. Oil-film instabilities (whirl).
	c. Internal rubs.
	d. Blade, vane, nozzle, and diffuser passing frequencies.
	e. Gear-tooth meshing and side bands.
	f. Coupling misalignment.
	g. Loose rotor-system components.
	h. Hysteretic and friction whirl.
	i. Boundary-layer flow separation.
	j. Acoustic and aerodynamic cross-coupling forces.
	k. Asynchronous whirl.
	l. Ball and race frequencies of antifriction bearings.
	4.8.1.5� Resonances of structural support systems may adversely affect the rotor vibration amplit...
	4.8.1.6� The vendor who is specified to have unit responsibility shall determine that the drive-t...
	4.8.1.7� When specified, the turbine vendor shall supply all necessary information for lateral an...
	4.8.1.8� The first rigid mode of single-stage turbines shall be at least 120 percent of maximum c...
	4.8.2� Lateral Analysis
	4.8.2.1� The vendor’s standard critical speed values that have previously been analytically deriv...
	4.8.2.2� When specified, the vendor shall provide calculations and/or available supporting test d...

	4.8.3� Torsional Analysis
	4.8.3.1� Excitations of undamped torsional natural frequencies may come from many sources which s...


	a. Gear problems such as unbalance and pitch line runout.
	b. Start-up conditions such as speed detents and other torsional oscillations.
	c. Hydraulic-governor control-loop resonances.
	d. Running speed or speeds.
	4.8.3.2� The vendor who has unit responsibility shall ensure that the undamped torsional natural ...
	4.8.3.3� Torsional criticals at two or more times running speeds shall preferably be avoided or, ...
	4.8.3.4� When torsional resonances are calculated to fall within the margin specified in 4.8.3.2,...
	4.8.3.5� When specified, the vendor shall perform a torsional vibration analysis of the complete ...
	4.8.4� Vibration and Balancing
	4.8.4.1� Each disk or thrust collar shall be given a single- plane balance before it is assembled...
	4.8.4.2� The rotating element shall be multiplane dynamically balanced during assembly. This shal...
	4.8.4.3� When specified, after the final balancing of each assembled rotating element has been co...
	4.8.4.4� High-speed balancing (balancing in a high-speed balancing machine at the operating speed...
	4.8.4.5� During the shop test of the machine, assembled with the balanced rotor, operating at its...
	4.8.4.6� When non-contacting probes or provisions for them have been specified, electrical and me...
	4.8.4.7� If the vendor can demonstrate that electrical or mechanical runout is present, a maximum...
	4.8.4.8� When noncontacting vibration probes are not provided or when vibration cannot be measure...

	4.9� Bearings and Bearing Housings
	4.9.1� Hydrodynamic radial bearings shall be required under the followings conditions:


	a. Where antifricton-bearing dN factors are 300,000 or more. [A dN factor is the product of beari...
	b. When standard antifriction bearings fail to meet an L10 rating life (see ABMA Standard 9) of e...
	4.9.2� Horizontal turbines shall be equipped with thrust bearings designed to handle axial loads ...
	4.9.3� Vertical turbines may have oil- or grease-lubricated ball- or roller- type radial and thru...
	4.9.4� Antifriction bearings shall be retained on the shaft and fitted into housings in accordanc...
	4.9.5� Except for the angular contact type, antifriction bearings shall have a loose internal cle...
	4.9.6� Hydrodynamic radial bearings shall be split for ease of assembly, precision bored, and of ...
	4.9.7� The bearing design shall suppress hydrodynamic instabilities and provide sufficient dampin...
	4.9.8� The liners, pads, or shells shall be in horizontally split housings and shall be replaceab...
	4.9.9� Bearings shall be designed to prevent their installation backwards and/or upside down.
	4.9.10� Hydrodynamic thrust bearings shall be in accordance with 4.9.10.1 through 4.9.10.3.
	4.9.10.1� Hydrodynamic thrust bearings shall be of the steel-backed, babbitted multiple-segment t...
	4.9.10.2� Integral thrust collars are preferred for hydrodynamic thrust bearings. When integral c...
	4.9.10.3� Both faces of thrust collars for hydrodynamic thrust bearings shall have a surface fini...
	4.9.11� Thrust bearings shall be sized for continuous operation under the most adverse specified ...

	a. Fouling and variation in seal clearances up to twice the design internal clearances.
	b. Step thrust from all diameter changes.
	c. Stage reaction and stage differential pressure.
	d. Variations in inlet and exhaust pressure.
	e. External loads from the driven equipment, as described in 4.9.12 through 4.9.14 and as specified.
	4.9.12� For gear-type couplings, the external thrust force shall be calculated from the following...
	4.9.13� Thrust forces for flexible-element couplings shall be calculated on the basis of the maxi...
	4.9.14� If two or more rotor thrust forces are to be carried by one thrust bearing (such as in a ...
	4.9.15� Hydrodynamic thrust bearings shall be selected at no more than 50 percent of the bearing ...

	a. The shaft speed.
	b. The temperature of the bearing babbitt.
	c. The deflection of the bearing pad.
	d. The minimum oil-film thickness.
	e. The feed rate, viscosity, and supply temperature of the oil.
	f. The design configuration of the bearing.
	g. The babbitt alloy.
	h. The turbulence of the oil film.
	4.9.16� Thrust bearings shall allow axial positioning of each rotor relative to the casing and se...
	4.9.17� Axially split bearing housings shall have a metal-to- metal split joint whose halves are ...
	4.9.18� Bearing housings for pressure-lubricated hydrodynamic bearings shall be arranged to minim...
	4.9.19� Oil inlet and drain connections shall be flanged or machined and studded. Threaded openin...

	a. A stainless steel pipe nipple of Schedule 40S, preferably not more than 6 inches (150 millimet...
	b. A carbon steel pipe nipple of Schedule 80, preferably not more than 12 inches (300 millimeters...
	c. The pipe nipple shall be provided with a carbon steel slip- on flange.
	d. The threaded connection shall be seal welded; however, seal welding is not required on cast ir...
	e. Pipe or tube fittings on NPS 3/4 and 1 connections shall not be seal welded.
	4.9.20� Tapped openings that may later be connected to customer piping shall be plugged with soli...
	4.9.21� Bearing housings shall be equipped with replaceable end seals that effectively prevent th...
	4.9.22� Bearing housings shall provide adequate protection against contamination by steam condens...
	4.9.23� Bearing housings for oil-lubricated non-pressure- fed bearings shall be provided with tap...
	4.9.24� Housing for ring-oil lubricated bearings shall be provided with plugged ports positioned ...
	4.9.25� The requirements specified in 4.9.26 through 4.9.30 apply when oil mist lubrication is sp...
	4.9.26� An NPS 1/4 oil mist inlet connection, shall be provided in the top half of the bearing ho...
	4.9.27� An NPS 1/4 vent connection, shall be provided on the housing or end cover for each of the...
	4.9.28� Shielded or sealed bearings shall not be used.
	4.9.29� When pure oil mist lubrication is specified, oil rings or flingers (if any) and constant ...
	4.9.30� The oil mist supply and drain fittings will be provided by the purchaser.
	4.9.31� Sufficient cooling capacity, including and allowance for fouling, shall be provided to ma...
	4.9.32� When specified, provision shall be made for mounting two radial-vibration probes in each ...
	4.10� Lubrication
	4.10.1� Unless otherwise specified, bearings and bearing housings for horizontal units shall be a...
	4.10.2� Oil flinger disks or oil rings shall have an operating submergence of 3 to 6 millimeters ...
	4.10.3� Where oil is supplied from a common system to two or more machines (such as a compressor,...
	4.10.4� Where a wide-speed-range, rapid-starting, or slow- roll operation is required, (mod) thes...
	4.10.5� Where a circulation system is proposed, details shall be submitted to the purchaser for r...
	4.10.6� Pressure lubrication systems other than those described in API Standard 614 shall consist...
	4.10.6.1� An austenitic stainless steel oil reservoir shall be supplied with the following charac...


	a. The capacity to avoid frequent refilling and to provide adequate allowance for system rundown,...
	b. Provisions to eliminate air and minimize flotation of foreign matter to pump suction.
	c. Fill connection, armored gauge glass with level indication, and a breather suitable for outdoo...
	d. Sloped bottom and connection for complete drainage.
	e. Clean out opening as large as practicable.
	4.10.6.2� A main oil pump driven by the shaft, unless another source of pressurized oil is provid...
	4.10.6.3� If required by the vendor, a hand-operated standby pump shall be provided for starting.
	4.10.6.4� An oil cooler, preferably separate and of the shell-and-tube type. Oil coolers internal...
	4.10.6.5� A full-flow filter with replaceable elements and filtration of 25 microns nominal or fi...
	4.10.6.6� A temperature gauge after the oil cooler.
	4.10.6.7� Pressure gauges (valved for removal) to measure pressure before and after the filter.
	4.10.6.8� Low-oil-pressure shutdown device or switch.
	4.10.6.9� When specified by the purchaser or required by the vendor, a separately driven, automat...
	4.10.6.10� When specified, a sight flow indicator in each bearing-oil drain line.
	4.10.6.11� When specified, a low-oil-pressure alarm switch.
	4.10.6.12� When specified, a low-oil-pressure auxiliary oil pump start switch.
	4.10.7� Main and standby oil pumps shall have steel cases unless they are enclosed in a reservoir...
	4.10.8� When specified, a removable steam-heating element external to the oil reservoir or a ther...
	4.11� Materials
	4.11.1� General
	4.11.1.1� Materials of construction shall be the manufacturer’s standard for the specified operat...
	4.11.1.2� Materials shall be identified in the proposal with their applicable ASTM, AISI, ASME, o...
	4.11.1.3� Pressure parts shall be made of steel if the maximum steam conditions to which they may...
	4.11.1.4� Materials for other turbine parts shall be the manufacturer’s standard for the shaft an...
	4.11.1.5� External parts that are subject to rotary or sliding motion (such as control linkage jo...
	4.11.1.6� Minor parts that are not identified (such as nuts, springs, washers, gaskets, and keys ...
	4.11.1.7� The purchaser will specify any corrosive agents that are present in the steam and the e...
	4.11.1.8� If parts exposed to conditions that promote intergranular corrosion are fabricated, har...
	4.11.1.9� Where mating parts such as studs and nuts of AISI Type 300 stainless steel or materials...
	4.11.1.10� For the pressure casing, materials, casting factors, and the quality of any welding sh...
	4.11.1.11� Low-carbon steels can be notch sensitive and susceptible to brittle fracture at ambien...
	4.11.1.12� For ambient temperatures below -30°C (-20°F), generally available steel casing materia...
	4.11.1.13� The minimum quality bolting material for pressure joints shall be carbon steel (ASTM A...

	4.11.2� Castings
	4.11.2.1� Castings shall be sound and free from porosity, hot tears, shrink holes, blow holes, cr...
	4.11.2.2� The use of chaplets in pressure castings shall be held to a minimum. The chaplets shall...
	4.11.2.3� Ferrous castings shall not be repaired by welding, peening, plugging, burning in, or im...
	4.11.2.3.1� Weldable grades of steel castings may be repaired by welding, using a qualified weldi...
	4.11.2.3.2� Gray cast iron or nodular iron may be repaired by plugging within the limits specifie...
	4.11.2.4� Fully enclosed cored voids, including voids closed by plugging are prohibited.
	4.11.2.5� Nodular iron castings shall be produced in accordance with ASTM A 395.

	4.11.3� Welding
	4.11.3.1� Welding of piping and pressure-containing parts, as well as any dissimilar-metal welds ...
	4.11.3.2� The vendor shall be responsible for the review of all repairs and repair welds to ensur...
	4.11.3.3� Unless otherwise specified, all welding other than that covered by Section VIII, Divisi...
	4.11.3.4� Pressure-containing casings made of wrought materials or combinations of wrought and ca...
	4.11.3.4.1� Plate edges shall be inspected by magnetic particle or liquid penetrant examination a...
	4.11.3.4.2� Accessible surfaces of welds shall be inspected by magnetic particle or liquid penetr...
	4.11.3.4.3� Pressure-containing welds, including welds of the case to horizontal- and vertical-jo...
	4.11.3.4.4� Casings fabricated from materials that, according to Section VIII, Division 1, of the...
	4.11.3.4.5� All welds shall be heat treated in accordance with Section VIII, Division 1, Sections...

	4.12� Nameplates and Rotation Arrows
	4.12.1� A nameplate shall be securely attached at a readily visible location on the equipment and...
	4.12.2� Rotation arrows shall be cast in or attached to each major item of rotating equipment at ...
	4.12.3� The purchaser shall specify whether U.S. customary or SI units are to be shown. The follo...


	a. Vendor’s name.
	b. Serial number.
	c. Size and type.
	d. Rated power and speed.
	e. First critical speed.
	f. Second critical speed.
	g. Maximum continuous speed.
	h. Minimum allowable speed.
	i. Overspeed trip setting.
	j. Normal and maximum inlet steam temperature and pressure.
	k. Normal and maximum exhaust steam pressure.
	l. The purchaser’s equipment item number (this may be on a separate nameplate if there is insuffi...


	5� Accessories
	5.1� Gear Units
	5.1.1� Gears may be considered for applications where their inclusion will result in a more effic...
	5.1.2� Integral (built-in) gear units shall not be used for driven equipment that requires more t...
	5.1.3� Unless otherwise specified, separate parallel-shaft gear units up to 1,500 kilowatts (2,00...
	5.1.4� The output shaft rotation of the gear unit shall be noted clearly in all data, as well as ...

	5.2� Couplings and Guards
	5.2.1� Unless otherwise specified, flexible element couplings and guards between turbines and dri...
	5.2.2� The power rating of the coupling-to-shaft juncture shall be at least equal to the driver’s...
	5.2.3� Information about shafts, keyway dimensions (if any), and shaft end movements due to end p...
	5.2.4� When the turbine vendor supplies a separate gear, he shall also furnish a flexible couplin...
	5.2.5� To assure accurate alignment of connected machinery, the total indicator reading of coupli...
	5.2.5.1� For all turbines, the coupling surfaces normally used for checking alignment shall be co...
	5.2.5.2� For turbines connected to their driven equipment with a flexible coupling, the locating ...
	5.2.5.3� For vertical turbines that have rigid couplings between the turbines and driven equipmen...
	5.2.6� Flexible couplings shall be keyed to the shaft. Keys, keyways, and fits shall conform to I...
	5.2.7� Couplings shall be manufactured to meet the requirements of ANSI/AGMA 9000 Class 9.
	5.2.8� Couplings operating at speeds of 3,800 RPM or less shall be component balanced. Each compo...
	5.2.9� Couplings operating at speeds in excess of 3,800 revolutions per minute shall meet the req...
	5.2.10� An easily removable coupling guard shall be placed over all exposed couplings furnished b...

	5.3� Mounting Plates
	5.3.1� General
	5.3.1.1� When specified, the equipment shall be furnished with soleplates or a baseplate.
	5.3.1.2� In 5.3.1.2.1 through 5.3.1.2.11, the term mounting plate refers to both baseplates and s...
	5.3.1.2.1� All machinery mounting surfaces on the mounting plates shall be machined flat and para...
	5.3.1.2.2� When the equipment supported weighs more than 250 kilograms (500 pounds), the mounting...
	5.3.1.2.3� Vertical jackscrews in the equipment feet shall be arranged to prevent marring of shim...
	5.3.1.2.4� Machinery supports shall be designed to limit a change of alignment caused by the wors...
	5.3.1.2.5� When centerline supports are provided, they shall be designed and manufactured to perm...
	5.3.1.2.6� Unless otherwise specified, epoxy grout shall be used. The vendor shall commercially s...
	5.3.1.2.7� Anchor bolts shall not be used to fasten machinery to the mounting plates.
	5.3.1.2.8� Mounting plates shall not be drilled for equipment to be mounted by others. Mounting p...
	5.3.1.2.9� The vendor of the mounting plates shall furnish stainless steel (AISI Standard Type 30...
	5.3.1.2.10� Anchor bolts will be furnished by the purchaser.
	5.3.1.2.11� Fasteners for attaching the equipment to the mounting plates and jackscrews for level...

	5.3.2� Baseplate
	5.3.2.1� When a baseplate is specified, the data sheets will indicate the major equipment to be m...
	5.3.2.2� Unless otherwise specified, the baseplate shall extend under the drive-train components ...
	5.3.2.3� When specified, the baseplate shall be provided with leveling pads or targets protected ...
	5.3.2.4� When specified, the baseplate shall be suitable for column mounting (that is, of suffici...
	5.3.2.5� The baseplate shall be provided with lifting lugs for at least a four-point lift. Liftin...
	5.3.2.6� The bottom of the baseplate between structural members shall be open. When the baseplate...
	5.3.2.7� In addition to the requirements of 5.3.2.6, anchor studs, such as “J” hooks, shall be we...
	5.3.2.8� The mounting pads on the bottom of the baseplate shall be in one plane to permit use of ...
	5.3.2.9� Unless otherwise specified, nonskid metal decking covering all walk and work areas shall...

	5.3.3� Soleplates and Subsoleplates
	5.3.3.1� When soleplates are specified, they shall meet the requirements of 5.3.3.1.1 and 5.3.3.1...
	5.3.3.1.1� Adequate working clearance shall be provided at the bolting locations to allow the use...
	5.3.3.1.2� Soleplates shall be steel plates that are thick enough to transmit the expected loads ...
	5.3.3.1.3� When subsoleplates are specified, they shall be steel plates at least 25 millimeters (...

	5.4� Controls and Instrumentation
	5.4.1� General
	5.4.1.1� Instrumentation and its installation shall conform to detailed specifications in the pur...
	5.4.1.2� Unless otherwise specified, controls and instrumentation shall be suitable for outdoor i...
	5.4.1.3� Where applicable, controls and instrumentation shall conform to API Standard 670.
	5.4.1.4� All conduit shall be designed and installed so that it can be easily removed without dam...
	5.4.1.5� When specified, hand-operated nozzle control valves shall be supplied for economical ope...

	5.4.2� Control Systems
	5.4.2.1� Turbines shall be equipped with a corrosion-resistant removable steam strainer located a...
	5.4.2.2� Unless otherwise specified, a NEMA Class A oil- relay governor shall be supplied. The go...
	Table 2—Speed Governors
	5.4.2.3� Unless otherwise specified, speed shall be adjusted by means of a hand speed changer.
	5.4.2.4� When a control signal is specified for speed adjustment, the vendor shall provide a spee...


	a. The full range of the purchaser’s specified control signal shall correspond to the required op...
	b. Actuation or failure of the control signal or failure of the speed-setting mechanism shall not...
	5.4.2.5� Unless otherwise specified, the adjustable speed range of the governor and hand speed ch...
	5.4.2.6� The speed-governing valve shall be the manufacturer’s standard, preferably a balanced type.
	5.4.2.7� Trip and speed-governing valves shall have a metallic or other noncompressible type of b...
	5.4.2.8� The turbine shall be equipped with an independent emergency overspeed system that shuts ...

	a. Easy accessibility.
	b. The capability to be manually tripped with maximum inlet steam pressure and flow in the line.
	c. The capability to stop the turbine by activating a force- actuated trip valve under any load c...
	d. The capability to be reset with maximum inlet pressure on the line.
	e. Sparkproof components and suitability for use in hazardous gas and outdoor locations.
	5.4.2.9� The purchaser and the vendor shall mutually agree on the need for an exhaust vacuum brea...
	5.4.3� Gauge Boards and Instrument Panels
	5.4.3.1� Gauge Boards

	5.4.3.2� Instrument and Control Panels
	5.4.3.2.1� When specified, a panel shall be provided and shall include all panel-mounted instrume...
	5.4.3.2.2� Panels shall be completely assembled, requiring only connection to the purchaser’s ext...

	5.4.4� Instrumentation
	5.4.4.1� Tachometers
	5.4.4.2� Temperature Gauges
	5.4.4.2.1� Dial-type temperature gauges shall be heavy duty and corrosion resistant. They shall b...
	5.4.4.2.2� The sensing elements of temperature gauges shall be in the flowing fluid.

	5.4.4.3� Thermowells
	5.4.4.4� Thermocouples and Resistance Temperature Detectors
	5.4.4.5� Pressure Gauges
	5.4.4.5.1� Pressure gauges (not including built-in instrument air gauges) shall be furnished with...
	5.4.4.5.2� When specified, liquid-filled gauges shall be furnished in locations subject to vibrat...

	5.4.4.6� Solenoid Valves
	5.4.4.7� Relief Valves
	5.4.4.7.1� The vendor shall furnish the relief valves that are to be installed on equipment or in...
	5.4.4.7.2� Unless otherwise specified, relief valves shall have steel bodies.
	5.4.4.7.3� When specified, thermal relief valves shall be provided for components that may be blo...

	5.4.4.8� Flow Indicators
	5.4.4.8.1� When specified, flow indicators shall be furnished in the atmospheric oil-drain return...
	5.4.4.8.2� Unless otherwise specified, the flow indicator shall be flanged, shall be of the bull’...
	5.4.4.8.3� To facilitate viewing of the flow of oil through the line, each flow indicator should ...

	5.4.5� Alarms and Shutdowns
	5.4.5.1� General
	5.4.5.2� Sentinel Warning Valves
	5.4.5.3� Alarm and Trip Switches
	5.4.5.3.1� Each alarm switch and each shutdown switch shall be furnished in a separate housing lo...
	5.4.5.3.2� The purchaser will specify the actuation of electrical switches for alarm and trip fun...
	5.4.5.3.3� Alarm and trip switch settings shall not be adjustable from outside the housing.
	5.4.5.3.4� Pressure-sensing elements shall be of AISI Standard Type 300 stainless steel.
	5.4.5.3.5� The vendor shall furnish with the proposal a complete description of the alarm and shu...

	5.4.5.4� Housings for Arcing-Type Switches
	5.4.6� Vibration and Position Detectors
	5.4.6.1� When specified, vibration and axial-position transducers shall be supplied, installed, a...
	5.4.6.2� When specified, vibration and axial position monitors shall be supplied and calibrated i...
	5.4.6.3� When specified, a bearing-temperature monitor shall be supplied and calibrated in accord...

	5.5� Piping and Appurtenances
	5.5.1� General
	5.5.1.1� Piping design, joint fabrication, examination, and inspection shall be in accordance wit...
	5.5.1.2� Auxiliary systems are defined as piping systems that are in the following services:


	a. Steam, including sealing steam.
	b. Instrument and control air.
	c. Lubricating oil.
	d. Control oil.
	e. Cooling water.
	f. Drains and vents.
	5.5.1.3� Piping systems shall include piping, isolating valves, control valves, relief valves, pr...
	Table 3—Minimum Requirements for Piping Materials
	5.5.1.4� When the turbine vendor provides the baseplate, all piping systems for the equipment pro...
	5.5.1.5� The design of piping systems shall achieve the following:


	a. Proper support and protection to prevent damage from vibration or from shipment, operation, an...
	b. Proper flexibility and normal accessibility for operation, maintenance, and thorough cleaning.
	c. Installation in a neat and orderly arrangement adapted to the contour of the machine without o...
	d. Elimination of air pockets.
	e. Complete drainage through low points without disassembly of piping.
	5.5.1.6� Piping shall preferably be fabricated by bending and welding to minimize the use of flan...
	5.5.1.7� Pipe threads shall be taper threads in accordance with ASME B1.20.1. Alternately, pipe t...
	5.5.1.8� Welding is not permitted on instruments or cast iron equipment or where disassembly is r...
	5.5.1.9� Connections, piping, valves, and fittings that are 30 millimeters (11/4 inches), 65 mill...
	5.5.1.10� Where space does not permit the use of NPS 1/2, 3/4, or 1-inch pipe, seamless tubing ma...
	5.5.1.11� The minimum size of any connection shall be NPS 1/2.
	5.5.1.12� Piping systems furnished by the vendor shall be fabricated, installed in the shop, and ...
	5.5.2� Oil Piping
	5.5.2.1� Oil drains shall be sized to run no more than half full when flowing at a velocity of 0....
	5.5.2.2� Nonconsumable backup rings and sleeve-type joints shall not be used. Pressure piping dow...

	5.6� Special Tools
	5.6.1� When special tools and fixtures are required to disassemble, assemble, or maintain the uni...
	5.6.2� When special tools are provided, they shall be packaged in separate, rugged boxes and mark...

	5.7� Insulation and Jacketing
	5.7.1� Unless otherwise specified, the turbine shall be supplied with removable blanket-type insu...
	5.7.2� The insulation shall maintain a jacket surface temperature of not more than 75°C (165°F) u...



	6� Inspection and Testing
	6.1� General
	6.1.1� After advance notification of the vendor by the purchaser, the purchaser’s representative ...
	6.1.2� The vendor shall notify subvendors of the purchaser’s inspection and testing requirements.
	6.1.3� The vendor shall provide sufficient advance notice to the purchaser before conducting any ...
	6.1.4� The purchaser’s representative shall have access to the vendor’s quality program for review.
	6.1.5� The purchaser will specify the extent of participation in the inspection and testing and t...
	6.1.5.1� When shop inspection and testing have been specified by the purchaser, the purchaser and...
	6.1.5.2� Witnessed means that a hold shall be applied to the production schedule and the inspecti...
	6.1.5.3� Observed means that the purchaser shall be notified of the timing of the inspection or t...
	6.1.6� Equipment for the specified inspection and tests shall be provided by the vendor.
	6.1.7� When specified, the purchaser’s representative, the vendor’s representative, or both shall...

	6.2� Inspection
	6.2.1� General
	6.2.1.1� Mill test reports are not required for standard components that are normally carried in ...
	6.2.1.2� Pressure-containing parts shall not be painted until the specified inspection of the par...
	6.2.1.3� In addition to the requirements of 4.11.3.1, the purchaser will specify the following:

	a. Parts that shall be subjected to surface and subsurface examination.
	b. The type of examination required, such as magnetic particle, liquid penetrant, radiographic, a...
	6.2.2� Material Inspection
	6.2.2.1� General
	6.2.2.1.1� Casting surfaces shall be examined visually by the vendor and shall be free from adher...
	6.2.2.1.2� When radiographic, ultrasonic, magnetic particle, or liquid penetrant inspection of we...

	6.2.2.2� Radiography
	6.2.2.2.1� Radiography shall be in accordance with ASTM E 94 and ASTM E 142.
	6.2.2.2.2� The acceptance standard used for welded fabrications shall be Section VIII, Division 1...

	6.2.2.3� Ultrasonic Inspection
	6.2.2.3.1� When specified, all forgings and bar stock for major rotating elements shall be 100-pe...
	6.2.2.3.2� Ultrasonic inspection shall be in accordance with Section V, Articles 5 and 23, of the...
	6.2.2.3.3� The acceptance standard used for welded fabrications shall be Section VIII, Division 1...

	6.2.2.4� Magnetic Particle Inspection
	6.2.2.4.1� Both wet and dry methods of magnetic particle inspection shall be in accordance with A...
	6.2.2.4.2� The acceptance standard used for welded fabrications shall be Section VIII, Division 1...
	Table 4—Maximum Severity of Defects in Castings

	6.2.2.5� Liquid Penetrant Inspection
	6.2.2.5.1� Liquid penetrant inspection shall be in accordance with Section V, Article 6, of the A...
	6.2.2.5.2� The acceptance standard used for welded fabrications shall be Section VIII, Division 1...

	6.2.3� Mechanical Inspection
	6.2.3.1� During assembly of the equipment and before testing, each component (including cast-in p...
	6.2.3.2� Any portion of the oil system furnished with the turbine shall meet the cleanliness requ...

	6.3� Testing
	6.3.1� General
	6.3.1.1� Equipment shall be tested in accordance with 6.3.2 and 6.3.3. Other tests that may be sp...
	6.3.1.2� The vendor shall notify the purchaser not less than 5 working days before the date the e...

	6.3.2� Hydrostatic Test
	6.3.2.1� Pressure-containing parts (including auxiliaries) shall be tested hydrostatically with l...
	6.3.2.2� If the part tested is to operate at a temperature at which the strength of a material is...
	6.3.2.3� Tests shall be maintained for a sufficient period of time to permit complete examination...
	6.3.2.4� The use of a sealant compound or gasket on the casing joints is acceptable during the ca...
	6.3.2.5� No coatings (primer or finish) shall be applied to any components prior to hydrotest.

	6.3.3� Mechanical Running Test
	6.3.3.1� The requirements of 6.3.3.1.1 through 6.3.3.1.9 shall be met before the mechanical runni...
	6.3.3.1.1� The contract shaft seals and bearings shall be used in the machine for the mechanical ...
	6.3.3.1.2� All oil pressures, flows, viscosities, and temp- eratures shall be within the range of...
	6.3.3.1.3� Test-stand oil filtration shall be 25 microns nominal or better. Oil system components...
	6.3.3.1.4� Bearings used in oil mist lubrication systems shall be prelubricated.
	6.3.3.1.5� When noncontacting probes are not provided and when vibration cannot be measured on th...
	6.3.3.1.6� All purchased vibration probes, cables, oscillator-demodulators, and accelerometers sh...
	6.3.3.1.7� The vibration characteristics determined by the use of the instrumentation specified i...
	6.3.3.1.8� All joints and connection shall be checked for tightness, and any leaks shall be corre...
	6.3.3.1.9� All warning, protective, and control devices used during the test shall be checked, an...
	6.3.3.2� Turbines shall be given a 1-hour uninterrupted no- load running test at maximum continuo...
	6.3.3.3� Unless otherwise specified, the control system shall be demonstrated and the mechanical ...
	6.3.3.3.1� Steam conditions shall be as close to design as practical.
	6.3.3.3.2� The equipment shall be operated at speed increments of approximately 10 percent from z...
	6.3.3.3.3� The speed shall be increased to 110 percent of the maximum continuous speed, and the e...
	6.3.3.3.4� Vibration readings shall be taken at maximum continuous speed, just below trip speed, ...
	6.3.3.3.5� Overspeed trip devices shall be checked and adjusted until three consecutive nontrendi...
	6.3.3.3.6� The speed governor and any other speed- regulating devices shall be tested for smooth ...
	6.3.3.3.7� As a minimum, the following data shall be recorded for variable-speed governors: the s...
	6.3.3.4� Unless otherwise specified, the requirements of 6.3.3.4.1 through 6.3.3.4.3 shall be met...
	6.3.3.4.1� Hydrodynamic bearings shall be removed, inspected, and reassembled after the mechanica...
	6.3.3.4.2� If replacement or modification of bearings or seals or dismantling of the case to repl...
	6.3.3.4.3� When spare rotors are ordered to permit concurrent manufacture, each spare rotor shall...

	6.3.4� Optional Tests
	6.3.4.1� Performance Tests
	6.3.4.2� Complete-Unit Test
	6.3.4.3� Gear Test
	6.3.4.4� Sound-Level Test
	6.3.4.5� Auxiliary-Equipment Test
	6.4� Preparation for Shipment
	6.4.1� Equipment shall be suitably prepared for the type of shipment specified, including blockin...
	6.4.2� The vendor shall provide the purchaser with the instructions necessary to preserve the int...
	6.4.3� The equipment shall be prepared for shipment after all testing and inspection has been com...
	6.4.3.1� Exterior surfaces, except for machined surfaces, shall be given at least one coat of the...
	6.4.3.2� Exterior machined surfaces shall be coated with a suitable rust preventive.
	6.4.3.3� The interior of the equipment shall be clean; free from scale, welding spatter, and fore...
	6.4.3.4� Internal steel areas of bearing housings and the oil side of oil system equipment, such ...
	6.4.3.5� Flanged openings shall be provided with metal closures at least 5-millimeters (3/16-inch...
	6.4.3.6� Threaded openings shall be provided with caps or round-head plugs. In no case shall nonm...
	6.4.3.7� Openings that have been beveled for welding shall be provided with closures designed to ...
	6.4.3.8� Lifting points and lifting lugs shall be clearly identified on the equipment or equipmen...
	6.4.3.9� The equipment shall be identified with item and serial numbers. Material shipped separat...
	6.4.3.10� When a spare rotor is purchased, the rotor shall be prepared for unheated indoor storag...
	6.4.3.11� Exposed shafts and shaft couplings shall be wrapped with waterproof, moldable waxed clo...
	6.4.3.12� All turbines that are supplied without self-supporting base plates shall be bolted to a...
	6.4.3.13� Turbines that have carbon rings shall be shipped with the rings installed. The vendor s...
	6.4.4� Auxiliary piping connections furnished on the purchased equipment shall be impression stam...
	6.4.5� One copy of the manufacturer’s standard installation instructions shall be packed and ship...
	6.4.6� Connections on auxiliary piping removed for shipment shall be match marked for ease of rea...



	7� Vendor’s Data
	7.1� General
	7.1.1� The information to be furnished by the vendor is specified in 7.2 and 7.3. The vendor shal...
	7.1.2� The data shall be identified on the transmittal (cover) letters and in title blocks or pag...

	a. The purchaser/user’s corporate name.
	b. The job/project number.
	c. The equipment item number and service name.
	d. The inquiry or purchase order number.
	e. Any other identification specified in the inquiry or purchase order.
	f. The vendor’s identifying proposal number, shop order number, serial number, or other reference...
	7.2� Proposals
	7.2.1� General
	7.2.2� Drawings
	7.2.2.1� The drawings indicated on the Vendor Drawing and Data Requirements form (see Appendix E)...


	a. A preliminary dimensional outline drawing that shows available locations of inlet and exhaust ...
	b. Cross-sectional or exploded view drawings showing the details of the proposed equipment.
	c. Schematic diagrams of the lube-oil system and gland-sealing system when furnished by the turbi...
	d. Sketches that show methods of lifting the assembled machine or machines and major components. ...
	7.2.2.2� If typical drawings, schematics, and bills of material are used, they shall be marked up...
	7.2.3� Technical Data

	a. a. The purchaser’s data sheets, with complete vendor’s information entered thereon and literat...
	b. The purchaser’s noise data sheet.
	c. The Vendor Drawing and Data Requirements form (Appendix E), indicating the schedule according ...
	d. A schedule for shipment of the equipment, in weeks after receipt of the order.
	e. A list of major wearing components, showing interchangeability with the purchaser’s other units.
	f. A list of spare parts recommended for start-up and normal maintenance purposes.
	g. A list of the special tools furnished for maintenance. The vendor shall identify any metric it...
	h. A statement of any special weather protection and winterization required for start-up, operati...
	i. A complete tabulation of utility requirements, such as those for steam, water, electricity, ai...
	j. A description of the tests and inspection procedures for materials, as required.
	k. A description of any special requirements specified in the purchaser’s inquiry and as outlined...
	l. A list of similar machines installed and operating under conditions analogous to those specifi...
	m. Any start-up, shutdown, or operating restrictions required to protect the integrity of the equ...
	n. Alarm and shut down facilities.
	o. Lateral critical speed values.
	7.2.4� Curves

	a. Steam flow versus power for various settings of the hand valve or valves when the turbines are...
	b. For multistage turbines, first-stage pressure versus steam flow when the turbines are operatin...
	7.3� Contract Data
	7.3.1� General
	7.3.1.1� The contract data to be furnished by the vendor is specified in Appendix E. Each drawing...
	7.3.1.2� The purchaser will promptly review the vendor’s data when he receives them; however, thi...
	7.3.1.3� A complete list of vendor data shall be included with the first issue of the major drawi...

	7.3.2� Drawings
	7.3.3� Technical Data
	7.3.4� Progress Reports
	7.3.5� Parts Lists and Recommended Spares
	7.3.5.1� The vendor shall submit complete parts lists for all equipment and accessories supplied,...
	7.3.5.2� The vendor shall indicate on the above parts lists which parts are recommended spares fo...

	7.3.6� Installation, Operation, Maintenance, and Technical Data Manuals
	7.3.6.1� General
	7.3.6.2� Installation Manual
	7.3.6.3� Operating and Maintenance Manual
	7.3.6.4� Technical Data Manual



	Appendix A— General Purpose Steam Turbine Data Sheets
	Appendix B— Damped Unbalanced Response Analysis
	B.1� Lateral Analysis
	B.1.1� The damped unbalanced response analysis shall include but shall not be limited to the foll...
	a. Support (base, frame, and bearing-housing) stiffness, mass, and damping characteristics, inclu...
	b. Bearing lubricant-film stiffness and damping changes due to speed, load, preload, oil temperat...
	c. Rotational speed, including the various starting-speed detents, operating speed and load range...
	d. Rotor masses, including the mass moment of coupling halves, stiffness, and damping effects (fo...
	e. Asymmetrical loading (for example, partial arc admission, gear forces, side steams, and eccent...
	f. The influence, over the operating range, of the calculated values for hydrodynamic stiffness a...
	B.1.2� When specified, the effects of other equipment in the train shall be included in the dampe...
	B.1.3� As a minimum, the damped unbalanced response analysis shall include the following:

	a. A plot and identification of the mode shape at each resonant speed (critically damped or not) ...
	b. Frequency, phase, and response amplitude data (Bode plots) at the vibration probe locations th...
	Figure B-1—Typical Mode Shapes

	c. Modal diagrams for each response in Item b above, indicating the phase and major-axis amplitud...
	d. A verification test of the rotor unbalance, to establish the validity of the analytical model,...
	e. Unless otherwise specified, a stiffness map of the undamped rotor response from which the damp...
	f. For machines whose bearing support system stiffness values are less than or equal to 3.5 times...
	B.1.4� The damped unbalanced response analysis shall indicate that the machine in the unbalanced ...

	a. If the amplification factor is less than 2.5, the response is considered critically damped and...
	b. If the amplification factor is between 2.5 and 3.55, a separation margin of 15 percent above t...
	c. If the amplification factor is greater than 3.55 and the critical response peak is below the m...
	d. If the amplification factor is greater than 3.55 and the critical response peak is above the t...
	B.1.5� The calculated unbalanced peak-to-peak rotor amplitudes (see B.1.3, Item b) at any speed f...
	B.1.6� If, after the purchaser and the vendor have agreed that all practical design efforts have ...


	B.1� Shop Verification of Unbalanced Response Analysis
	B.1.1� A demonstration of rotor response at future unbalanced conditions is necessary because a w...
	a. During the mechanical running test (see 4.3.3), the amplitudes and phase angle of the indicate...
	b. A trail weight, not more than one-half the amount calculated in B.1.3, Item b, shall be added ...
	c. The machine shall then be brought up to the operating speed nearest the critical of concern, a...
	d. The final test weight described in Item c above shall be added to the rotor, and the machine s...
	B.1.2� The parameters to be measured during the test shall be speed and shaft synchronous (1¥) vi...
	B.1.2.1� Vectorial addition of slow-roll (300 to 600 revolutions per minute) electrical and mecha...
	B.1.2.2� The results of the verification test shall be compared with those from the original anal...

	a. The actual critical speeds shall not deviate from the predicted speeds by more than ±5 percent.
	b. The predicted amplification factors shall not deviate from the actual test-stand values by mor...
	c. The actual response peak amplitudes, including those that are critically damped, shall be with...
	B.1.3� Additional testing will be required if, from the test data described above or damped, corr...

	a. Any critical response will fail to meet the separation margin requirements (B.1.4) or will fal...
	b. The requirements of B.1.5 have not been met.
	B.1.4� Rotors requiring additional testing per B.2.3 shall receive additional testing as follows:...

	a. At no speed within the operating speed range, including the separation margins, shall the shaf...
	b. At no speed outside the operating speed range, including the separation margins, shall shaft d...



	Appendix C— Worksheet and Procedure for Determination of Residual Unbalance
	C.1� Scope
	C.1� Definition
	C.1� Maximum Allowable Residual Unbalance
	C.1.1� The maximum allowable residual unbalance per plane shall be calculated using Equation 1 in...
	C.1.2� If the actual static weight load on each journal is not known, assume that the total rotor...

	C.1� Residual Unbalance Check
	C.1.1� GENERAL
	C.1.1.1� When the balancing machine readings indicate that the rotor has been balanced to within ...
	C.1.1.2� To check the residual unbalance, a known trial weight is attached to the rotor sequentia...

	C.1.2� PROCEDURE
	C.1.2.1� Select a trial weight and radius that will be equivalent to between one and two times th...
	C.1.2.2� Starting at the last known heavy spot in each correction plane, mark off the specified n...
	C.1.2.3� To verify that an appropriate trial weight has been selected, operate the balancing mach...
	C.1.2.4� Locate the weight at each of the equally spaced positions in turn and record the amount ...
	C.1.2.5� Plot the readings on the residual unbalance work sheet and calculate the amount of resid...
	C.1.2.6� Repeat the steps described in C.4.2.1 through C.4.2.5 for each balance plane. If the spe...
	C.1.2.7� For stack component balanced rotors, a residual unbalance check shall be performed after...
	Figure C-1—Residual Unbalance Work Sheet (continued)
	Figure C-2—Sample Calculations for Residual Unbalance
	Figure C-2—Sample Calculations for Residual Unbalance (continued)




	Appendix D— Minimum Pressurized Lube-Oil System
	Figure D-1—Minimum Pressurized Lube-Oil System (With Optional Enhancements)

	Appendix E— Vendor Drawing and Data Requirements
	1. Certified dimensional outline drawing including the following:
	a. Size, rating, and location of all customer connections, with allowable flange loading for inle...
	b. Approximate overall handling weights.
	c. Overall dimensions.
	d. Shaft centerline height and dimensioned shaft end for coupling mounting.
	e. Dimensions of baseplates (if furnished), complete with diameter, number, and locations of bolt...
	f. The location of the center of gravity.

	2. Cross-sectional drawings and bill of materials including the following:
	a. Journal-bearing clearances and tolerance.
	b. Rotor float (axial).
	c. Seal clearances (shaft end and internal labyrinth) and tolerance.
	d. Axial position of wheel(s) relative to inlet nozzle or diaphragms and tolerance allowed.
	e. Outside diameters of all wheels at blade tip.

	3. Rotor assembly drawing including the following:
	a. Axial position from active thrust-collar face to the following:
	1. Each wheel (inlet side).
	2. Each radial probe.
	3. Each journal-bearing centerline.
	4. One-event-per-revolution mark.

	b. Thrust-collar assembly details including the following:
	1. Collar-to-shaft fit with tolerance.
	2. Axial runout with tolerance.
	3. Required torque for locknut.
	4. Surface finish requirements for collar faces.
	5. Preheat method and temperature requirements for shrunk-on collar installation.


	4. Hydrodynamic thrust-bearing assembly drawing (see Item 32).
	5. Hydrodynamic journal-bearing assembly drawing (see Item 32).
	6. Packing or labyrinth drawings (see Item 32).
	7. Coupling assembly drawing and bill of materials.
	8. Gland-sealing and leak-off schematic including the following:
	a. Flows and pressures for steady-state and transient steam and air.
	b. Relief and control valve settings.
	c. Utility requirements (including electrical, water, steam, and air).
	d. Pipe and valve sizes
	e. Instrumentation, safety devices, and control schemes.
	f. Bill of materials.

	9. Gland-sealing and leak-off arrangement drawing including size, rating, and location of all cus...
	10. Gland-sealing and leak-off component outline and sectional drawings and data including the fo...
	a. Gland-condenser fabrication drawing and bill of materials.
	b. Completed data sheet for condenser.
	c. Ejector drawing and performance curves.
	d. Control valves, relief valves, and instrumentation.
	e. Vacuum pump schematic, performance curves, cross section, outline drawing, and utility require...

	11. Lube-oil schematic including the following:
	a. Steady-state and transient oil flows and pressures at each use point.
	b. Control, alarm, and trip settings (pressure and recommended temperatures).
	c. Heat loads at each use point at maximum load.
	d. Utility requirements (including electrical, water, and air).
	e. Pipe and valve sizes.
	f. Instrumentation, safety devices, and control schemes.
	g. Bill of materials.

	12. Lube-oil system arrangement drawing including size, rating, and location of all customer conn...
	13. Lube-oil component drawings and data including the following:
	a. Pumps and drivers:
	1. Certified dimensional outline drawing.
	2. Cross section and bill of materials.
	3. Mechanical seal drawing and bill of materials.
	4. Performance curves for centrifugal pumps.
	5. Instruction and operating manuals.
	6. Completed data sheets for pumps and drivers.

	b. Coolers, filters, and reservoir:
	1. Fabrication drawings.
	2. Maximum, minimum, and normal liquid levels in reservoir.
	3. Completed data sheets for cooler(s).

	c. Instrumentation:
	1. Controllers.
	2. Switches.
	3. Control valves.
	4. Gauges.


	14. Electrical and instrumentation schematics and bill of materials:
	a. Vibration warning and shutdown limits.
	b. Bearing temperature warning and shutdown limits.
	c. Lube-oil temperature warning and shutdown limits.

	15. Electrical and instrumentation arrangement drawing(s) and list(s) of connections.
	16. Governor-valve cross section and setting instructions. Trip system drawings and setting instr...
	17. Steam flow versus horsepower curves at normal and rated speeds under normal steam conditions ...
	18. Steam flow versus first-stage pressure curve for multistage machines or versus nozzle-bowl pr...
	19. Steam flow versus speed and efficiency curves at normal steam conditions.
	20. Steam flow versus thrust-bearing-load curve.
	21. Steam-rate correction factors for Curves 17 through 20, with off-design steam as follows:
	a. Inlet pressure to maximum and minimum values listed on the data sheets in increments and agree...
	b. Inlet temperature to maximum and minimum values listed on the data sheets in increments agreed...
	c. Speed (80 to 105 percent, 5-percent increments).
	d. Exhaust pressure to maximum and minimum values listed on the data sheets in increments agreed ...

	22. Vibration analysis data including the following:
	a. Number of blades—each wheel.
	b. Number of vanes—each diaphragm.
	c. Number of nozzles—nozzle block, single valve only.
	d. Campbell diagram for each stage.
	e. Goodman diagram for each stage.
	f. Number of teeth on gear-type coupling (when furnished by the turbine vendor).

	23. Lateral critical speed analysis report including the following:
	a. Method used.
	b. Graphic display of bearing and support stiffness and its effect on critical speeds.
	c. Graphic display of rotor response to unbalance (including damping).
	d. Graphic display of overhung moment and its effect on critical speed (including damping).
	e. Journal static loads.
	f. Stiffness and damping coefficients.
	g. Tilting-pad geometry and configuration:
	1. Pad angle.
	2. Pivot clearance.
	3. Pad clearance.
	4. Preload.


	24. Coupling alignment diagram, including recommended limits during operation. Note: all shaft-en...
	25. Weld procedures.
	26. Hydrostatic test logs.
	27. Mechanical running test logs including the following:
	a. Overspeed trip and governor settings.
	b. Vibration, including x-y plot of amplitude and phase angle versus revolutions per minute durin...
	c. Auxiliary trip settings.
	d. Observed critical speeds (for flexible rotor).

	28. Rotor balance logs.
	29. Rotor mechanical and electrical runout.
	30. As-built data sheets.
	31. As-built dimensions (including design tolerances) or data:
	a. Shaft or sleeve diameters at:
	1. Thrust collar (for separate collars).
	2. Each seal component.
	3. Each wheel (for stacked rotors).
	4. Each interstage labyrinth.
	5. Each journal bearing.

	b. Each wheel bore (for stacked rotors) and outside diameter.
	c. Each labyrinth or seal-ring bore.
	d. Thrust-collar bore (for separate collars).
	e. Each journal-bearing inside diameter.
	f. Thrust-bearing concentricity (axial runout).
	g. Metallurgy and heat treatment for the following:
	1. Shaft.
	2. Wheels.
	3. Thrust collar.
	4. Blades (buckets)


	32. Installation, operating and maintenance and technical data manual. Each manual shall include ...
	a. Storage.
	b. Foundation.
	c. Setting equipment, rigging procedures, component weights, and lifting diagram.
	d. Alignment.
	e. Grouting.
	f. Piping recommendations, including allowable flange loads.
	g. Composite outline drawing for driven/driver train, including anchor-bolt locations.
	h. Dismantling clearances.
	a. Start-up.
	b. Normal shutdown.
	c. Emergency shutdown.
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