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NO. | PART NAME

MATERIAL

US EQUIV. MATERIAL

ELC. MS-NO.

CASING

1-1_[HP CASING AND STM CHEST

ASTM AZ217 Gr. WC6

1-2 |EXHAUST CASING ASTM A516 Gr.60

1-3 [STEAM CHEST COVER ASTM SA182 Gr.F11

1-4 [NOZZLE RING (15T} AlSH 410

1-5 [DIAPHRAGMS(2nd - 3rd) ASTM A516 Gr.60

1-6_|DIAPH. NOZZLE(2nd - 3rd) AlSI 410

1-7_|DIAPHRAGMS(4th - 5th) ASTM A536 Gr.65-45-12

1-8 |DIAPH. NOZZLE{4th) AlISI 405

1-9 |DIAPH. NOZZLE(5th) ASTM A743 Gr.CAGNM
ROTOR

2-1 |SHAFT ASTM A470 CL .4

2-2 |BLADE(1st, 2nd) AISI 403

2-3 [BLADE(Srd} ASTM AS65 Gr.616

2-4 |BLADE (4th 5th) 12%Cr-0.12Cb Steel

2-5 |SHROUD(1st-3rd) __AISI 410

2-6 [TIE WIRE(4th - 5th)

INCONEL X-750

SHAFT SEALS : .
3-1 [HP END SEALS JIS 8B410/JIS SUS 430A ASTM A516 Gr.60/AISI430
3-2 [LP END SEALS JIS 5B410/JIS SUS 430A ASTM AB16 Gr.60/AISI430

3-3 |INTERSTAGE SEALS

JISLBC4

ASTM B584 C93800

. IBEARING AND BEARING HOUSING

4-1 [HP BEARING HOUSING

ASTM A216 Gr. WCB

4-2 ILP BEARING HOUSING

JiS SB416

ASTM A516 Gr.60

4-3 |HP.LP RADIAL BEARING METAL

ASTM €18200 / JIS WJ2

ASTM B-23AlloyNo.2

4-4 ITHRUST BEARING METAL

ASTM €18200 / JIS W2

ASTM B-23AlloyNo.2

CONTROL VALVES

5-1 |GOVERNOR VALVE/STEM

ASTM A565 Gr.616

5-2 |SEAT

17-4 PH (modified ASTM A705-630)

TRIP AND THROTTLE VALVE

6-1 |BODY ASTM A217 Gr. WC6

6-2 {STEM JIS SUS 403 AlS1 403
8-3 |SEAT JS SUS 403 AlS1 403
6-4 |PLUG JIS SUS 403 AlSI 403

REMARKS:
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CHAPTER 2

INSTALLATION -~ TURBINE
FOR
TUPRAS IZMIR DHP PROJECT
SERVICE: RECYCLE COMPRESSOR DRIVER
ITEM CT-9901

EBARA SERIAL NUMBER: R021570803
FRAME: SRV-5DF

Refer to the compressor instruction manuat Chapter 2 Installation for following items.
1. Foundation
2. Chock Blocks
3. Grouting
4. Setting the equipment on foundation
5. Shaft alignment

6. Coupling Installation

TURBINE PIPING RECOMMENDATIONS

No part of the turbine installation is more important for successful operation than well-
designed and properly installed piping. There are two definite objectives for good piping:

1. To prevent the heated piping from imposing strains on the turbine casing and, thus,
affecting the alignment.

2. To so connect and drain the turbine inlet and exhaust piping that dry steam is
furnished to the turbine and that water accumulation in these lines is prevented.

A stop valve is recommended in the steam piping, preferably at a convenient accessible
location in the turbine room, between the steam header and the turbine inlet, to allow
working on the turbine without shutting down the boiler.

The turbine casing must be protected from piping weight and piping. expansion strains.
The weight of piping should be carried by suitable supports. Expansion joints with limit
rods or piping bends should be used adjacent to the turbine flanges. Connections
between the piping flanges and turbine flanges are made without forcing the pipe line in
any direction in order to make a satisfactory joint. Connections may be considered
satisfactory if the connecting pipe lines, when heated to operating temperature, do not shift
out of line with the turbine flanges when the bolting is withdrawn.

Refer to NEMA standards for maximum forces and moments allowable, the document
“Allowable nozzle force and moment” and the drawing “Compressor unit outline”.

Before piping is connected to turbine, mount at least two indicators from one coupling hub
to the other coupling hub. One to measure any vertical movement, the other to measure
any horizontal movement.
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Then connect piping to turbine. If movement shown on any indicator exceeds 0.05 mm
(0.002") loosen piping and re-fabricate, realign or adjust anchors as required.

All steam piping between the turbine and boiler or steam header must be adequately
‘blown down" to remove welding beads, scale, dirt, etc. During blow down, the piping
should be disconnected and directed away from the turbine. Blow down should be at
maximum design turbine throttle flow to obtain design steam temperature and velocity.
The piping should be blown down several times, until.a polished steel plate held in the
stream indicates the absence of foreign material.

TURBINE STEAM SUPPLY

Steam should at all times be free from moisture. A receiver type separator with ample
drainsg should be provided ahead of the stop valve to prevent slugs of water from entering
the turbine. When a separator is not provided, a blow off valve or continuous drain should
be connected to the jowest point of the steam inlet piping.

A strainer is installed internally in the T&T valve for the normal operation. But a strainer
should be installed in the steam supply piping for protection against large particles of scale
welding beads, etc. during the start-up period. A strainer does not guard against abrasive
matter, boiler compound or acid or alkaline substances, which may be carried over in the
steam. These substances will corrode, erode, or form deposits on the steam parts,
reducing efficiency and power. It is imperative that feed water treatment and boiler
operation be carefully controlled to insure a supply of clean steam at all times.

1

STEAM LINE BLOW DOWN

All new steam piping between turbine and boiter or existing header must be adequately
blown to remove welding beads, scale, dirt, broken backing rings, weld rod, etc. This
includes all steam lines that can import steam into the turbine including but not limited to:

- Main Steam
- Gland Sealing Steam

Proper setup and implementation of a sound blow down procedure are normally the
responsibility of the installation contractor. Ebara responsibility is normally only as a
witness and to verify that placement targets are acceptable before connecting to the
turbine.

Since the steam lines to the turbine can not be connected for blow down, temporary blow
down piping will be required. Piping must be adequately secured prior to blow down.
Piping also must be rated for steam conditions at the time of the test and discharged into
an area that is properly secured and marked off.

In broad terms, blowing down the steam lines is a process which uses a cycle of heating
and cooling to break free any loose particles. Pressure is built up in the boiler and a valve
is opened to release this pressure though the steam lines. By the time the pressure is built
up again in the boiler, the piping has usually cooled. This forms the heating and cooling
cycle. The number of cycles will depend on the attention that was given to cleanliness
during erection, the design of the plant piping system, and the design of the blow down
system used.

Verification of the blow down is made by installing polished targets in the temporary blow
down piping. The targets are usually mild steel bar with a ground finish, however key
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stock material can be used. Each target can be used four times by turning the target in
ninety degree increments.

The temporary blow down piping setup and size are very important. The force on a
particle is proportional to the mass velocity head of the fluid; therefore the mass velocity
head developed during the blowing cycie must be at least equal to that developed during
full load operation. The temporary piping should not have a greater flow area than the
permanent piping, so that satisfactory velocities can be maintained,

It is not possible to ascertain how many steam blows will be required to properly clean the
system since too many variables are involved. Experience has shown that up to fifty total
blows may be required for the main steam line and ten to twenty for the secondary lines.
Normally the blow down cycle will require one to three hours. The actual steam flow
through the pipe should be about fifteen to twenty minutes in duration and the piping
should allowed to cool for at least two hours if insulated and one hour if not insulated.

Polished targets are to be installed after approximately ten blows on the main steam line.
At this point the targets should indicate the approximate relative condition of the system.
After two successive blows with no pitting observed on the targets, the blown down can be
considered completed. Retain these targets for reference. Discoloration of the targets is
normal. After successful completion of the blow down procedure, the temporary piping is
to be removed. Reinstall any piping removed for the blow down. Test the system for leaks
and piping strain.

The trip and throttle valves always contain a permanent screen to guard against the
ingestion of large loose particles. In addition, many valves (out of Ebara scope) will also
have a temporary screen installed around the permanent one.

NOTE
Strainers do not take the place of a properly setup and
conducted blow down.

Taking proper care to insure an effective blow down procedure has been carried out will
assure a successful start-up of the turbine.
TURBINE ATMOSPHERIC RELIEF VALVES

Over-pressure protection should be considered part of any good safety program. Relief
valves must be supplied and installed for protecting the turbine, exhaust connections and

piping.

The relief valve should be designed for full relief of maximum steam flow through the
turbine without the pressures rising above the values shown in Table 2-1,
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TABLE 2-1
ATMOSPHERIC RELIEF VALVE

Exhaust Relief Valve Settings

Starting Pressure:

Full Open Pressure:
Condensing and
Non-condensing Turbines: Not to exceed more than 110%
of the starting pressure.

The maximum operating pressures are the maximum operating pressures for which the
unit was specified to operate at. These pressures should not be confused with casing
construction rating. Under no circumstances should the relief valve settings exceed the
casing hydro test pressure.

If a high back pressure or high extraction or admission pressure trip is furnished, the refief
valve pressure should be raised 5 psig (.345 bar) and the high steam pressure trip should
be set at the "start to open” pressure on Table 2-1.

TURBINE DRAINS AND LEAKOFF CONNECTIONS

Drain and leak off connections are provided as detailed on the drawing “Header piping
arrangement”. “Header piping arrangement” gives the locations, size and ratings of the
various piping connections to be made.

Drains directed to waste should be grouped and brought to an open type collector box and:
piped to a common sump or sewer. All valved lines should have the valves conveniently
grouped as close as possible to the collector box and all lines are better to be tagged for
identification in order to prevent miss operation.

NOTE
All lines connected through valves should have the valves
tightly closed during operation. On condensing units, these
valves should normally never be opened unless the turbine
casing is cold and the vacuum entirely broken. All lines
connected without valves should be clear and free of back
pressure at all times.

Steam piping connected to the turbine must also be provided with adequate drains,
particularly at piping low points or areas where water pockets could be formed.

Consideration should be given to the location of valves to ensure operator accessibility

and also the manner in which the piping will be run in order to avoid any interference with
jacketing, controls, etc.
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CONNECTING TURBINE TO CONDENSER

A condenser connected directly to the turbine exhaust flange, when not suspended from
the flange or spring-supported, must. have an expansion joint to provide the necessary
flexibility for expansion. When the condenser is spring-supported or hung from the turbine
exhaust flange, no expansion joint need be used, provided the maximum condenser
weight under any condition is within the allowable weight, which the exhaust end is
designed to support. In the latter case, the condenser load on the exhaust flange must be
central. Provisions must be made in the supports for lateral expansion. All other piping
connections to the condenser must be provided with suitable expansion joints.

To avoid air leaks and maintain the highest attainable vacuum, see that all joints are tight
and that the shaft packing is receiving sufficient sealing steam. Suitable paint apptied

along the joints and around the bolts of the exhaust connection will assist in keeping them
air tight.

MULTISTAGE TURBINE INSULATION & JACKETING

Insulation
Insulating a turbine greatly reduces heat loss and sound pressure levels as well as isolates
hot turbine parts for personnel protection.

To insulate multistage turbines, Ebara provides a blanket type, custom fitted insulation
package for field installation. The insulation package consists of:

Inlet steam range (More than 350°C & less than 5007C)

Inner Jacketing: Siltex cloth 700, T/#8250-700Q
Insulation Cover: Silicon coated fiberglass fabric
insulation Core: 45mm thickness of glass mat GE, T/#4517-GE

Installation

To ensure a snug fitting blanket insulation system, due to the physical irregularities of a
turbine casing, it is necessary to provide several pieces of blanket material. The pieces are
attached to the turbine casing with weld studs and stainless stee! lashing wire.

CAUTION
When installing insulation to the turbine steam chest,
ensure that the insulation do not interfere with the
mechanical linkage or valve stems of the governor
system.
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Jacketing

To insulate multistage furbines, Ebara supplies a sheet metal jacketing that covers the
turbine casing. This removable jacketing, which provides access to turbine parts for
servicing, separately houses the high-temperature turbine sections. The sheet metal
jacketing squares the turbine's shape for a neater appearance. Turbine jacketing is made
for each turbine's specifications,

NOTE
fn addition to any block/cement or blanket type insulation,
Ebara recommends jacketing for all outdoor installations to
protect high temperature turbine parts from the elements.

NOTE
All turbine insulation and jacketing will require fit-up and
possibly some modification when finally installed on the
turbine in the field. Fit-up/madification of the insulation and
. jacketing will be the responsibility of the customer/erecting
contractor.
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CHAPTER 3

OPERATION - TURBINE
FOR
TUPRAS IZMIR REFINERY DHP PROJECT
SERVICE: RECYCLE COMPRESSOR DRIVER
ITEM TC-9901

EBARA SERIAL NUMBER: R021570803
FRAME: SRV-5DF

Elliott model SRV-5DF is a multi-stage, multi-valve condensing
steam turbine with a turning gear.

INTRODUCTION

The equipment should deliver design performance and long life if these instructions are
carefully followed. Successful operation depends upon careful installation and initial
start-up, a maintenance program that will locate troubles before they become serious
and quality repair work. Start-up and shutdown procedures vary depending upon the
particular design of the unit. The following general instructions are intended to be used
as guidelines in establishing a start-up and shutdown procedure.

It is recommended that an Ebara Corporation Service Representative be present
during initial start-up. Any questions concerning operation should be directed to the
nearest Ebara Corporation District Office.

it is recommended that service representatives from the Turbine, Driven Machine(s),
and governor manufacturers be present during initial start-up to ensure all eguipment
is properly installed and calibrated.

Please refer to the manuals of speed governor, overspeed trip system and actuator
located in Chapter 6, Accessories, to become familiar with mentioned equipments.
Particular attention should be given to the proper use of overspeed trip.

Read and study carefully the manuals and other associated handbooks pertaining to

the control panel, the Trip and Throttle Valve, the oil system, and all other hardware,
which interface with the turbine string.
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NOTES FOR OPERATION AFTER UNPACKING

1 Remove all shipping hardware and perform any necessary adjustments after
alignment but before start-up.

4 Teflon (or polypropylene) seats are inserted in the journal bearing in order to move
or to avoid unexpected damage of journal bearing and journal during
transportation.

So, remove the seats and apply paste type gasket to the horizontal flanges. As
for the detail, refer to the bearing assembly drawing in this instruction manual.

5 Confirm the caution plates attached to the equipment.

7 Check cleanliness and the revel of lubricant that be pre-filled in the vendors’ shop
and replace or add clean lubricant if required. As for the applicable equipment,
refer to the document “Lubricant List”.

8 It is not necessary to remove rust preventive inside the turbine casing, as this
coating is steam soluble once operation is started. As for detail refer to the
document “Rust Preventive Procedure”.
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9 Review and understand the contents of instruction manuals and the other
documents, issued from Ebara, of turbine train system such as the turbine, the
governor, the actuator, the turning gear, the gland condenser, the sealing system,
the super bolt, etc.

STEAM SUPPLY

Steam should be free from moisture and preferably superheated. A receiver type
separator with ample drains should be provided ahead of the shut-off valve to prevent
water from entering the turbine. When a separator is not provided, a continuous drain
must be connected to the lowest point of the steam inlet piping.

A steam strainer should be installed to protect the turbine from large particles of scale,

welding beads, etc. This strainer does not guard against abrasive matter, boiler

compounds, acids, or alkaline substances, all of which may be carried over in the

steam. These substances may corrode, erode or form deposits on the internal turbine

parts, thus reducing efficiency and power. It is necessary that feed water treatment

and boiler operation be carefully controlled to insure a supply of clean steam if
. prolonged satisfactory operation is desired.

NOTE EBARA’S GUIDELINES FOR STEAM PURITY

Ebara’s recommended guidelines for steam purity limits for both start-
up and operation of steam turbines are defined in the following table :

Conductivity - CONTINUOUS
STARTUP
Micromhs/cm at 25°C
Drum 03 1.0
Once through 0.2 0.5
Si02 {(ppb, max.}) 20 50
Fe (ppb, max.) 20 50
Cu (ppb, max.) 3 10
Na + K (ppb, max.)
up to 5.51 Mpa 20 20
(up to 800 psig)
5.52 t0 10.00 Mpa 10 10
(801 to 1450 psig)
10.01to1655Mpa 5 5
(1451 to 2400 psig)
over 16.55 Mpa 3 3
(over 2400 psig)
CL (ppb, max.) 10 10-30
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SAFETY PRECAUTIONS

1. Do not operate the machinery if inspection shows that the shaft or blades are
excessively corroded or eroded.

2. Be sure that all valves controls, trip mechanisms and safety devices are in good
- operating condition.

3. Be sure that the rotor turns freely before starting.

4. If high vibration, unusual noise or rubbing is present, shut down immediately,
investigate and correct the cause.

5. Be sure that all electrical and piping connections are properly made before
starting the turbine string.

6. When any alarm or abnormality occurs within the eguipment or system, the
turbine string should be shut down, a troubleshooting investigation should begin,
and repairs should be undertaken before attempting a restart.

7. Accelerate through critical speeds quickly. Do not operate the turbine string at the
critical speeds.

-WARNING-

UNDER NO CIRCUMSTANCES SHOULD THE TRIP
VALVE BE BLOCKED OR HELD OPEN TO RENDER
THE TRIP SYSTEM INOPERATIVE. OVERRIDING THE
TRIP SYSTEM AND ALLOWING THE TURBINE TO
EXCEED THE RATED (NAMEPLATE) TRIP SPEED
MAY RESULT IN FATAL INJURY TO PERSONNEL
AND EXTENSIVE TURBINE DAMAGE. IN THE EVENT
THE TRIP SYSTEM MALFUNCTIONS IMMEDIATELY
SHUT DOWN THE TURBINE AND CORRECT THE
CAUSE.

CAUTION
The turbine and driven machine(s) interface with
other various types of equipment to form a system.
Equipment that is not part of Ebara Corporation
supply must be properly installed and checked out to-
develop a trouble-free and safe system. Failure to
check out this equipment can lead to distress of the
turbine and driven machine(s).

CONTROL SYSTEM DESCRIPTION

Refer to the control panel instruction manual.

Valtek Actuator

The actuator system for this application consists of a Valtek Electro-pneumatic
actuator. This actuator is designed especially to receive a control signal from governor,

convert this signal to pneumatic pressure signal to drive a pneumatically actuated
governor valve, At the same time, sensing the control valve opening and feeding it
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back to the controlling instrument or system. The actuator is calibrated at the factory
for bias in the minimum fuel condition in the event of a loss of input current.

Trip and Throttle Valves

The Trip and Throttle Valve serves as the primary turbine shutdown device. The T&T
Valve features a trip cylinder, which instantanecusly closes the valve on loss of
pressure in the oil circuit, and a manual exerciser to prevent the valve from sticking in
the open position.

CAUTION
After turbine shutdown / stop, T&T Valve must be
manually closed as soon as possible.
Operator must confirm that T&T valve is fully closed
position until turbine start-up.

SYSTEM OPERATION

Refer to panel instruction manual and governor instruction manual.

PRIOR TQ INITIAL START-UP

It is important to point out here that proper familiarity and sequencing of all the control
hardware are required to ensure safe operation and to prevent possible damage to the
turbine string.

The following is a recommended checklist of preparations that should be compieted
prior to initial start-up.

1. Remove paint, protective coatings, and foreign material from all moving parts.
(Refer to "Rust prevention procedure)

NOTE
Due to internal shipping preservatives, turbine should be
exhausted to atmosphere on initial start-up to prevent
fouling condenser tubing, etc.

CAUTION
When exhausting to atmosphere, exhaust
temperature must not exceed 121°C, AND THE RUN
SHOULD BE HELD TO A MINIMUM TIME.

2. Clean the rotor shaft journals and the bearing housing oil reservoirs with clean,
lint free rags. Flood the Kingsbury type thrust bearing and shaft journals with oil.
(See Chapter 5, Lubrication System, for proper oil levels and lubrication
requirements.) Replace bearings and bearing caps.

3. Ascertain that the lube system has been properly flushed, lube pump shaft
alignments have been properly made, and that the lube piping has been properiy
instalied.

If foreign material exist in the oil, the bearings and the journals may have a sever
damage.
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4, Verily that the equipment internals and inlet piping are free of all tools, rags, and
foreign material.

5. The turbine steam supply system piping should have been "blown down" to
remove foreign material from the piping. Refer to the Steam Line Blow Down
section of Chapter 2, Installation. Flow measuring devices should have been
removed from the steam lines during "blow down". Inspect al! leakoff, drain, and
miscellaneous piping connections as shown on the outline and purchaser's
connection drawings to insure that they are properly connected.

6. Verify that all nuts and bolts have been properly tightened.

7. Check and record shaft alignments. Also check and verify that the couplings are
properly installed.

8. Check to be sure the steam strainer located in the T&T Valve is clean and
properly installed.

10. Disconnect the coupling between the turbine and driven machine.
11. Inspect and lubricate the control linkages.

12. Inspect and check the configuration of the governor. For specific details, refer to
the governor instruction manual in the panel instruction manuat.

13. Verify that all magnetic pick-ups connected to the governor are properly gapped.

14. Inspect and check the configuration of the overspeed trip system. For specific
details, refer to the overspeed trip system manual in the panel instruction manual.

15. Verify that all magnetic pick-ups connected to the overspeed trip system are
properly gapped.

16. Verify that the magnetic pick-up cables leading from the magnetic pick-up unit to
the electronic governor and electronic overspeed trip system are properly
connected, and that there are no signs of broken wire along the exposed sections
of the cable.

NOTE
Steps 14, 15, and 16 should be used for initial start-ups
and all other start-ups after maintenance.

17. Verify that the exhaust relief valve (or atmospheric relief valve) is properly
installed and operates at the proper position.
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-WARNING-

THE TURBINE SHOULD NOT BE OPERATED UNLESS
THE EXHAUST RELIEF VALVE (OR ATMOSPHERIC
RELIEF VALVE) OR OTHER PROTECTIVE DEVICE
HAS BEEN INSTALLED BETWEEN THE TURBINE
EXHAUST CONNECTION AND FIRST SHUT-OFF
VALVE (OR CONDENSER AS ON A CONDENSING
TURBINE) AND DESIGNED FOR FULL RELIEF OF
THE MAXIMUM STEAM FLOW THROUGH THE
TURBINE WITHOUT EXCESSIVE EXHAUST
PRESSURE.

18. Reinstall coupling spacer if both units are to be run. Check and record shaft
alignment{s) between the Turbine and driven machine(s).

19. Start the buffer gas flowing into the compressor labyrinth separation seals. Refer

. to the Dry Gas Seal System Instructions in compressor instruction manual. Before
starting the oil system, gas (N2) must be supplied to the separation seals. This

! supply of buffer gas is required to prevent contaminating the dry gas seals with oil.

20. Make sure the oil reservoir is filled to the proper level with clean oil.

21. Start oil system and circulate the lube oil for several hours using the main oil
pump, checking for and correcting any leaks. Check the start-up feature of the
auxrllary oil pump upon loss of the main oil pump Check for coollng water ﬂow to

applicable} Oil temperature should be at Ieast 21°C for start up
not, brlng the 0|I temperature (by heating or warming up) to at least 21°C before
starting the unit.

22. Ebara oil consoles are provided with separate transfer valves and pressure

equalizing lines for switching from one filter or cooler to the other. In order to

. maintain the standby set for immediate use, the following procedure must be
followed:

a. Open the cooler or filter vents to atmosphere.

b. Open the valve on the pressure equalizing line.

c. Close the vents on the cooler or filter when oil flow begins and the air is
completely purged.

d. Set the transfer valve to position for the cooler or filter set to be used.
e. Occasionally repeat Steps (a) through (d} to insure complete air venting and
readiness of the alternate cooler or filter for operation.

23. Inspect and test all controls, alarms and trips. Primary attention should be
directed towards the verification of the proper trip system settings; extra care must
be taken to verify the settings of the overspeed trip system.
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24.

25.

26.

27.

28.

29,

30.

31.

3-8

inspect and test the actuator movement,
Check all drain valves for proper operation.

Before start-up, drain piping of any liquid.

CAUTION
Do not attempt start-up until all liquid is drained from

piping.

Be sure the rotor turns freely. With the lube system operating, roll the shaft via
turning gear through several revolutions before starting. Any sign of binding or
rubbing should be thoroughly investigated before attempting to start the unit.
Binding indicates the desirability of checking the casing shaft seals and
rechecking driven machine(s) alignment. f rubbing is experienced, check internal
clearances.

Confirm that the Turbine Turning Gear is installed and all electrical connections
are properly made up. Refer to the Turning Gear Operation section of this
chapter and the turning gear instruction manual in Chapter 6, Accessories.

Using the Gas Seal Buffer Gas package, inject the filtered process gas into the
gas seals. As for the detail, refer to compressor instruction manual.

Refer to the Automatic Sealing Steam And Leakoff System section of this chapter
for the operating procedures as required.

Disable all automatic controls or regulators used in the turbine control system.
They should not be operated during the initial start-up phase. Use only after the
general operation of the equipment has been determined to be satisfactory.
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RECOMMENDED INITIAL OPERATION OF A STEAM TURBINE TRAIN

Initial operation of a new or reconditioned turbine, including flushing and adjusting the
lubrication system and adjustment of control and protective mechanisms will normally
be done under the supervision of an Ebara field service representative.

Starting a steam turbine that operates with high inlet pressures and temperatures
should be done with care to avoid any possible damage to the machine. Since the
casing was designed to contain high pressures, the walls are relatively thick and they
heat (or cool) slowly. Sudden admission of high temperature steam to a cold turbine
would rapidly raise the temperature of the internal surfaces exposed to the steam while
the outer metal would remain at a lower temperature. This would resuit in thermal
stresses that could be detrimental to the turbine. It should always be kept in mind that
thermal gradients across the metal sections of the turbine should be minimized.
Excessive repeated thermal stresses can result in cracking of the turbine shell,
especially between the primary steam inlet and first stage shell area. Predominately,
rapid temperature changes occur during the start-up or shutdown cycle.

Before the T&T Valve is opened, water should be drained from the steam inlet line and
the line should be heated by blowing steam through the before seat drain. Droplets or
slugs of water that are allowed to enter the turbine may cause severe damage. All
other lines connected to the turbine should have drains so that water can be drained
from the lines before the T&T Valve is opened.

Detailed instructions for routine operation adapted to the individual installation are
usually prepared by the purchaser's representative responsible for plant operation.
These instructions may then be submitted to Ebara Corporation for comments if
desired.

CAUTION
This instruction book is based on Ebara's
understanding of the system when this book was
generated. Alternate governor configurations are
possible, but it is the contractor's and/or user’s
responsibility to insure that changes are safe and
proper before implementation.

Prior to loaded operation of a new or reconditioned turbine string, the turbine should be
run to check for proper operation, direction of rotation, and verification of correct
overspeed trip settings. These verification runs should be done with the turbine
uncoupled from the driven machine(s). The recommended general operating
procedures for these verification runs are as follows:

NOTE
The turbine speed is to be controiled solely with the T&T
Valve until the governor and trip systems have been
checked or during cold starts.
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TURBINE UNCOUPLED RUN

1. Check the condition of all equipment to insure that it is ready for operation,
including the axial position of the rotor if it has been disturbed since the last
operation.

2. Check the oil level in the reservoir. If necessary, heat and establish a minimum
oil temperature of 21°C. Start the main oil pump and check for leaks. Check the
lube system cperation by running the main pump and auxiliary pump separately to
determine that they are functioning correctly, and that the controls and alarms are
properly set. : H = 3

3. Check the control oil and bearing oil pressures at all appropriate locations to verify
that they are within design values. If the oil pressures are below design values,
reset the control valves to obtain design pressures.

4, Check the sight flow indicators at all bearing drains to verify that all bearings are
receiving oil.

. 5. Establish design steam supply conditions from the boiler for the start-up.

6. Warm up and drain the steam piping ahead of the turbine. Verify that any drain
traps are blocked in and operational.

7. Make certain that the turbine steam chest, steam end casing, exhaust end casing,
and packing cases are drained of all water that might have accumulated. Then
close drain valves.

NOTE
Casing drains may be left open until the casing is warm
and the steam is dry.

8. If a vacuum breaker is installed, see that it is closed.

10. If an accumulator is installed, check its pre-charge pressure and recharge if
necessary.

11. Supply control ail pressure fo activate the |nIet governor valve servomotor /

NOTE
If the control oil pressure is low, the servomotor Lactuater
operation will be sluggish. Use the standard oil pressure
at all times.

12. Supply air to the solenoid trip valve. Air bressure should be 5.0 kgf/cm2g.

13. Supply air to the inlet valve Valtek actuator I/P transducer. The air pressure
should be 5.0 kgffcm2g. Steady state consumption for each is 8.8 N-lit/min @
steady state, 311 N-lit/min @ transient condition.
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15. Energize the Overspeed Trip System.

NOTE
If the overspeed trip system is found not to have been
configured, read overspeed trip system manual before
performing the necessary configuration.

16. Verify that all permissive start, alarm, and trip instruments are functional.

17. Verify that the control oil Pressure is established at the T&T Valve.

18. Verify that cooling water is available for the oil coolers, surface condenser and the
gland condenser.

19. Verify that the steam is available at the Automatic Sealing Steam Package and
gland ejector.

NOTE
The sealing steam supply must be dry to avoid serious
damage to the turbine rotor. The supply line should be
thoroughly blown down and should not contain any drain
prior to use.

20. Start the Turning gear to start the rotor turning. Refer to the Turning Gear
Operation section of this chapter for the operation details of the Turning Gear. If
the driven machine is the compressor with the dry gas seal system, operator
should understand that turning period reduce life of the dry gas seal contact
surface. Do not operate turning gear unnecessarily. (Refer to compressor
instruction manual)

NOTE
To start the turbine roliing over slowly before building up
any vacuum. This has the advantage of safeguarding
against a bowed shaft due to air leaking in along the
shaft with the rotor at rest (particularly important when
still warm from recent operation).

21. Start and operate the main condenser and scavenging ejectors according to the
manufacturer's instructions.
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Many operators prefer to start the turbine rolling over
slowly before building up any vacuum. This has the
advantage of safeguarding against a bowed shaft due to
air leaking in along the shaft with the rotor at rest
(particularly important when stil warm from recent
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CAUTION
On condensing units, do not open sealing steam
valves to turbine packing glands until after the rotor
has started turning.

22. Establish a 76 mmH20 vacuum (3” Hz20 vacuum) exhaust pressure,
Verify that all appropriate drains are closed to aid in building the vacuum.
(Drains can be slightly opened if desired vacuum is established.)

23. Start water circulating through the oil cooler and gland condenser.

NOTE

In extremely cold weather, or when using cold circulating

water, it may be advisable to postpone or throttle the

admission of water to the oil cooler until the unit has
. started turning and the oil has warmed to its minimum

operating temperature. Outlet temperatures from the

cooler should be maintained at 46°C (during normal

operation).

24. When all auxiliary systems are operating satisfactorily and the turbine casing is
drained of all water that may have accumuiated, the turbine is ready to be started.

25. Close down the casing and steam chest drains. Casing drains should be left
cracked open until the casing is warm and steam is dry.

26. Admit medium pressure sieam to the gland condenser steam jet ejector. Maintain
condenser vacuum at approximately 13.3 kPaG (0.136 kgf/ ¢cm®G) negative
pressure.

27. Observe the unit for abnormalities, especially internai rubs or high shaft
displacements, when placed on the Turning Gear.

28. Verify that the T&T Valve is closed. Verify that the trip circuit is reset so that the '
T&T Valve will be operative.. The solenoid. valve should be energized. and. closed,
establishing the design control oil pressure at T&T valve, etc.

29 Start the turbine train control systems.

30. While the governor is open through the start sequence, manually open the T&T
Valve enough to immediately start the turbine rotor turning slowly at approximately
1000 rpm. If the T&T Valve is new, please refer to the T&T valve Instructions
located in Chapter 6, Accessories, prior to operating the valve for the first time.
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NOTE
The Turning Gear will automatically disengage as the
string speed accelerates above 30 rpm.

NOTE
Opening the T & T valve gradually should be used only
on the first start up after installation, major repairs, or
during cold starts. When verification of governor control
and overspeed trip system is necessary and imperative.
However on hot / warm starts open T&T slowly until
governor takes control, then T&T may be fully opened.

NOTE

The governor and overspeed trip system are configured
for a fail-safe setting. If the turbine is not started and the
governor does not detect shaft speed from the magnetic
speed pickups before the fail-safe time, the governor and
overspeed trip system will automatically go to trip
condition and shut the turbine down by closing the inlet
governor valves and tripping the T&T Valve.

NOTE
Thick turbine casing walls to resist pressure heat & cool
slowly.
Sudden admission of high temperature steam to a cold
turbine causes high thermal stresses. Moderated steam
for the initial stage of cold start-up is recommended.

31. Just before the rotor. is turning at low idle speed of approximately 1000 rpm. (or just.

. confirm not zero speed), admit medium pressure steam to the turbine giand seals
using the Automatic Sealing Steam and Leakoff System. In case of turbine with

turning gear unit, seal steam may be admitted during train turning. Refer to the

Automatic Sealing Steam and Leakoff System section in this chapter for further

information.

32. Maintain sufficient vacuum to prevent blowing excessive steam from the shaft

packing.
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NOTE
It will require a coordinated effort to initially adjust the
sealing steam valves, keeping in mind that it is better to
blow out a slight amount of steam rather than draw in
cold air along the shaft during the transition period.

CAUTION
Do not permit excessive steam vapor venting from
the packing cases as this may allow water to enter
the bearing cases and form sludge.
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33. During any low speed operation, and until the machine comes under governor
control, monitor the unit’s speed closely.

-WARNING-

DO NOT LEAVE A RUNNING TURBINE UNATTENDED
DURING THE START-UP PHASE.

34. Carefully observe the turbine operation as the speed is slowly increased, listening
for sounds which may indicate rubs or other distress. |If any difficulty is
encountered, immediately shutdown the turbine, diagnose and correct the
problem.

CAUTION
. Sealing steam to the shaft packing must be shut off
and the vacuum broken if the turbine rotor is stopped
for even a very short time.

35. Initially, the steam will condense on the cold metal surfaces. This condensate
should be drained from the turbine casing. Due to the smali amount of steam
necessary to run the turbine in the uncoupled condition, warm up time may be
limited to where the steam no longer condenses and blows dry from the drains.

NOTE
Open all casing drains to verify that no water has
accumulated in the system. Then close the drains.

36. Confirm that the trip mechanisms are operating properly. Close the throttle vaive

and reset the trip latch. Re-open the throttle valve to keep the rotor turning over

. slowly. Do not allow the rotor to come to rest after it has once started rolling unless
there are signs of something wrong.

37. Run at approximately 1000 rpm, controlling speed by the T&T Valve, to obtain an
even temperature distribution in the casing and rotor.

38. Listen for any unusual noises and feel all bearing pedestals, oil lines, etc. for any
signs of abnormal heating or vibration. If undue heating, vibration, or noises are
detected, slow down until it disappears. Should the disturbance persist, shut down,
locate and correct the cause before attempting to start again. Heating of the
bearings may be caused by insufficient clearances or lack of oil. Vibration may be
due to improper shatft alignment, a bowed shaft, etc.

Disregard of the temperature equalizing run may result in a permanently bent shaft
which can only be straightened by a complicated and expensive process or may
cause damage to the rotor and other parts. By extending the running period at
approximately 1000 rpm, a bow that is not sufficient to cause a rub will ordinarily
straightened out.
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39. Check all panel readings; vibration, pressures, temperatures, etc., and monitor for
any abnormalities.

CAUTION

Not performing the temperature equalizing run may
result in a permanently hent shaft that can only be
straightened. by a complicated and expensive
process or may cause damage to the rotor and
stationary parts. By extending the running period at
1000 rpm, a bow that is not sufficient to cause a rub
will ordinarily straighten out.

40. If the turbine shows any signs of distress, use the T&T Valve to slow down and
fully open the governor valve. Continue the temperature equalization run for a
short time and try again. Repeat this procedure as necessary until operation is
satisfactory.

41. Operate at approximately 305 to 4068 mm Hg vacuum exhaust pressure until the
exhaust steam temperature reaches approximately 60° to 66°C, then establish the
design vacuum. A readjustment of the sealing steam and leakoff system may be
required at this time.

CAUTION
Proceed with the remaining steps without delay to-
prevent high exhaust steam temperatures. Except
for short periods of time, exhaust steam
temperatures should not exceed121°C. Reduce the
steam supply temperature if necessary. Do not
exceed the condenser temperature limitations. Fhis

42. While checking the operation at 1000 rpm, operation of the turbine should be
carefully observed for unusual noises, excessive vibration, or high bearing metal
temperatures.

NOTE
Open all positive pressure casing drains to verify that no
water has accumulated in the system. Then close the
drains.

43. When the turbine is uniformly warmed up and low idle speed operation at 1000 rpm
is satisfactory, open T&T valve gradually to bring the turbine speed at next idle
speed of 2500 rpm which is below the critical speed band. If the turbine shows any
signs of distress slow down and continue the temperature equalizing run for a short
time and try again repeating the procedure, if necessary, until operation is
satisfactory.
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44. Once turbine operation at 2500rpm is satisfactory, the turbine is ready to be
brought up in speed through the critical speed range of 3500 rpm to 5200 rpm.
First critical speed of the each machine is shown below.

SRV-5DF 3997 rpm (tested)

4721 rpm (tested)

45. To continue warm up open the T&T valve to allow the turbine to accelerate through
the critical speed band of 3500 — 5200 rpm.

NOTE
Critical speeds are dependent on numercus variables.
The actual critical speed and critical speed ranges may
deviate slightly from the above numbers due to the actual
installation. Adjustments in operating speed and critical
speed range should be made accordingly based on
operating expense.

. 46. When turbine operation at 5200rpm is satisfactory, open T&T valve gradually to

bring

the turbine speed at next idle speed of 5500 rpm.

47. Openthe T & T valve to allow the turbine speed to get to the rated speed 7218 rpm
which is the minimum governor speed in this application.

NOTE
Should the need arise for the turbine speed to be halted
for prolonged periods of time during the start-up
sequence between idle and maximum continuous speed,
Ebara Corporation recommends that the T&T valve be
throttled back until the inlet governor valves are 100%
open as indicated by the actuator. Once acceleration to
normal operating speed can be reattempted, the T&T
valve can be opened and the inlet governor valve will
close and control speed. The speed acceleration
sequence can then be restarted.

The advantage of throttling back on the T&T valve is that

thermal gradients will be minimized by utilizing the full nozzle

flow area.

48. Follow the step of “Cold start curve normal” shown in this chapter to get the
minimum speed. Once the minimum governor speed is reached the start sequence
is complete.

49. Check all operating conditions. [f they are satisfactory, the turbine may be brought
up in speed to the maximum governor speed of 10828 rpm.

50. Open the T&T valve only enough to check and verify governor control operation.
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NOTE
To stabilize the turbine if the turbine speed at minimum

governor speed of 7218 rpm, refer to the governor

instruction manual.
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51. After stabilization of the turbine speed if necessary, raise or lower the speed of

the turbine in the governor operating speed range (Minimum and Maximum
governor).

52. While checking the operation of the governor, operation of the unit should be
“carefully observed for unusual noises, excessive vibration, or high bearing metal
temperatures.

53. Raise the turbine speed to the maximum governor speed of 10828 rpm if
necessary.
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TURBINE OVERSPEED TESTS

. NOTE

Overspeed testing must be performed for initial
installation, anytime work is done to the mechanical trip
or governor, when the unit is restarted after a long
shutdown or at the recommended period.

To Perform The Governor Overspeed Trip Test:

1. Ensure that all other control functions are disabled and the turbine is in Speed
Control Priority.

2. Set the governor for the overspeed trip test enable mode. (Refer to the governor
instruction manual for the detail manipulation procedure of the governor and
overspeed trip system)

3. Raise the turbine speed until electrical overspeed trip set value of 11911 rpm.
Once the speed reaches the Electrical Overspeed set point of 11911 rpm the
overspeed trip system will trip the turbine.

4. Because the T & T circuit is designed to receive a trip output from overspeed trip
system, close, relatch and openthe T & T Valve.

NOTE
If the turbine speed is above maximum governor speed,
the Speed Reference will not go above Maximum
Governor Speed in trying to match the decelerating
turbine speed. It will start at the maximum governor
speed.

CAUTION
T&T Valve must be manually closed immediately
after turbine is shutdown by loss of pressure in oil
circuit.
Operator must confirm that T&T valve fully is close
position before turbine re-start.

5. Repeat steps 1 through 4 to verify the overspeed Trip setting. It is recommended
that at least three (3} runs be conducted to verify the Overspeed Trip setting.

NOTE
Disable the overspeed trip test at any time will cause the
speed set point to ramp down the speed set point 1o the
maximum controllable set. As for detail, refer to the
governor instruction manual.

CAUTION
Do not operate the turbine more than 2% above the
rated trip speed listed on the turbine nameplate.
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NOTE
Verified tripped speed at the display of each of the
governor and overspeed trip system.

-WARNING-
DO NOT OPERATE THE TURBINE STRING UNLESS IT
IS KNOWN FOR A POSITIVE FACT THAT THE
OVERSPEED MECHANISMS ARE IN PROPER
WORKING CONDITION.

After the overspeed trip system, allow the speed to drop a little below normal, reset the
trip & throttle valve, and bring the turbine up to normal speed.

NOTE
The T&T Valve should be backed off one-half turn in the
closing direction from its wide open position to avoid
binding.

Operate the turbine for approximately one hour at the maximum continuous speed of
10828 rpm. Check the bearing temperatures and turbine speed. Listen for unusual
noises, vibration or rubbing. After this period, the turbine can be shut down and
coupled to the driven machine.

NOTE
Check all reading of instruments and function of control
of turhine system with the data shown in the instrument
data sheet.
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COUPLED RUN

Check all operating conditions and if satisfactory, the turbine is now in condition to be
coupled with the driven machine(s) and to take the load. (Refer to the instructions
applying to the driven machine(s) for loading.)

in addition to the turbine operating procedures outiined in the Turbine Uncoupled Run
section of this Chapter, these additional precautions should be observed:

1. Start the Separation Seal Buffer Gas flowing into the compressor seals before
supplying oil to the bearings. This will prevent oil from migrating in the gas seal
cartridge from the bearing housing. Refer to the compressor instruction manual
and oil system instruction manual for further details.

2. Using the Automatic Buffer System of the compressor(s) (Refer to the compressor
instruction manual)

3. Verify that the permissive start, alarm, and trip instruments, not only for the turbine
but also for the driven machine(s) are functional.

4. Follow the general operating procedure described in the Turbine Uncoupled Run
section. Particular attention must be paid to all coupled driven machine{s) system.

NOTE
It is equally important to conduct the temperature
equalization run for the turbine in the event the coupled
run is delayed and this is a cold start.

5. Make speed changes gradually, monitoring the operation and condition of all units
closely for any sign of distress. Follow the Turbine Start-Up Curve for the timing
and duration of the speed changes.

6. Check the bearing oil discharge temperatures to verify that they are not excessive.

7. Allow the turbine to remain at minimum speed of 7218 rpm as recommended by
the Turbine Start-Up Curve to heat soak the casing.

8. Check the turbine and driven machine(s) operating conditions to verify that all
operating conditions are satisfactory by checking all reading of instruments and
function of control of the turbine system and the driven equipment system with the
data shown in the instrument data sheet.

NOTE ,
During a cold start, driven machine(s) load changes
should be done in gradual steps to aid in minimizing
turbine and driven machine(s) thermal gradients. Also,
depending on the response of the steam supply system,
extreme load changes may result in system pressure
transients. By making gradual load changes, these
transients will be minimized and the steam supply system
will be able to maintain firing rates and steam pressures.
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-WARNING-
DO NOT LEAVE A RUNNING TURBINE AND DRIVEN
MACHINE(S) UNATTENDED WHEN IN THE INITIAL
START-UP.

9. When operating conditions have been reached and there is no unexpected
vibration exist, a hot alignment check should be conducted. Any necessary
adjustments should be made, and the compressor and driver doweled into
position.

NOTE
Step 9 is for the initial start-up and coupled run
immediately after installation.

NOTE
The remote speed set control can be enabled after
confirmation of couple run is satistactory. (Refer to the
panel instruction manual)

STABILIZATION OF TURBINE SPEED

To stabilize the turbine speed, refer to governor instruction manual.

HOT ALIGNMENT CHECK

A final alignment check should be made if there is any.unexpected vibration exist
during coupled running.

To recheck the alignment; proceed as described under Shaft Alignment in Chapter 2.
Adjust alignment as required.

When hot alignment is satisfactory, the compressor and driver should be doweled as
indicated on the certified outline drawing.
VIBRATION LEVELS

Designed maximum allowable unfiltered peak to peak vibration level excluding run-out
* js 25 microns at machine

To determine alarm and trip limits: add 51 microns (2 mils} to the above reading for

alarm and 77 microns (3 mils) for trip. (Refer to Instrument Data Sheet)

NOTE
Shaft limits are based on a reading on the shaft adjacent
to a bearing and apply in the operating speed range only.
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? Shafts may contain mechanical and/or electrical runout to 6.35 microns
{0.25 mils). Readings must be adjusted accordingly.

During plant start-up, when frequent upsets and surging can occur, it may be
necessary to exceed these limits by 25.4 to 50.8 micrans (1 to 2 mils) for short periods
of time. On occasion, it may be desirable to set limits that differ from the suggested
settings because of past operating experience, company policy, etc.

-WARNING-
DO NOT LEAVE A RUNNING TURBINE AND/OR
COMPRESSOR UNATTENDED DURING THE START-
UP PHASE.
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START-UP PROCEDURE - HOT / WARM (After a Shutdown Period of Less Than 1

Hours)

The main consideration on a warm start is to prevent the quenching of the hot casing
metal. This can be accomplished by insuring that the steam is at least 38°C (100°F)
hotter than the metal temperature. The heat leaves the casing very slowly and the
rotor retains its heat the longest.

if the shutdown has been for 1 hours or less, the time from start-up to minimum

governor speed can be reduced considerably.

The total elapsed time could be

reduced to approximately 1/2 hour in some case. (This period depends on the
shutdown period.) However, no liberties should be taken in observing for abnormalities.

CAUTION

It is exiremely important that the equipment be
closely monitored for abnormalities during this
phase of operation. Ebara Corporation strongly
emphasizes that close attention be paid to vibration
on a re-start. The first indication of a temporary rotor
bow is usually abnormally high vibration at reduced
speeds. If high vibration levels are noted, the
equipment should be operated at reduced speed until
the vibration levels return to normal. If this early
warning is ignored, and if the equipment speed is
increased, there is a very good possibility that the
machine will develop a permanent rotor bow. It is
therefore advisable that attention be paid to the
relationship of the immediate vibration level to the
speed of the unit, as well as how the vibration
compares to historical levels at the same period.

In all warm-ups, regardless of the time taken to reach minimum governor speed, it is
recommended that a minimum soaking period of 1/2 hour be allowed after switching to
governor control.

The same basic step-by-step procedure for starting, as recommended in the Coupled
Run section, may be used for a warm start.
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ROUTINE OPERATION

1. Under normal operating conditions, it is desirable to make load changes as
gradual as possible to permit normal casing temperature redistribution.

2. Observe all turbine, driven machine(s) and lubrication oil supply system pressures
and temperatures, vibration and axial position readings, and Dry Gas Seal system
conditions.

3. Record these levels at least twice every eight hours.

4. Note and record all operating conditions. Should any abnormal operating
conditions occur, take appropriate corrective action.

5. Observe the general operation of the equipment for steam, oil or water leaks.

6. Once a week, exercise the T&T Valve to insure it is operative. Refer to the T&T
Valve instruction manual.

Allowable variations from rated inlet pressures and
temperatures are not to be exceeded as indicated by
the guidelines set forth by NEMA shown in the
Limitations, Warranty & Safety section of this
| instruction book.

. CAUTION

CAUTION

Condensing turbine has exhaust flow limitation at a
lower exhaust pressure than specified value in the
data sheet. Condensing turbine should be operated
within “Design operating region” with some
allowance shown in the performance curve. In the
not permitted region, the flow will not smoothly
expand resulting in fluctuating rotating blade flutter.

. UNIT SHUTDOWN (NOTES AND DESCRIPTION)
NOTE
There are two modes of using the Governor Shut Down.
They are:

1. Normal Stop (Controlled Shutdown)
2. Trip Command (for Emergency Shut Down)
Normal Stop Procedure (Controlled Shut Down)

Shutting down the unit may require special precaution, depending upon the particular
application. The following general precautions apply to all installations.

1. Reduce the driven machine(s) load.
Gradually reduce the load to zero (if possible) by reducing the speed to the minimum
speed of 7218 rpm.

2. Press the “Stop” key. This will eventually close the Governor Valve and the T & T
Valve.
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3. Monitor the vibration levels, particularly when approaching the unit critical speeds.
In the event that severe vibration is encountered when approaching the critical
speed, decelerate as quickly as possible.

4. Shut down the gland condenser leakoff system before rotor comes to a stop.

5. Open the turbine casing drains once unit is entirely blocked-in. Be sure that no
steam can enter the turbine from any source when idle.

CLOSE THE STOP VALVE IN THE HEADER BETWEEN THE T&T VALVE AND THE
BOILERS.

After the unit has completely stopped, continue to operate the turning gear and the oil
pump for severat hours {minimum 10 hours) to prevent rotor warpage and overheating
of bearings from a hot rotor. Continue to circulate water through the oil coolers to
maintain bearing metat temperatures below 93°C (200°F).

1. Shut the compressor suction and discharge valve (if provided).

. 2. Open the compressor drains and drain off any liquid. (Refer to the compressor
instruction manual)

3. If the unit is to be taken out of service for an extended period; follow the storage
instructions in Chapter 1, General Information.
Emergency Shut Down (Trip Command)

Send the “Trip” command to ESD System.

OPERATING CHECKS

Continuous and satisfactory unit operation is dependent upon a well organized and

executed preventive maintenance program. The purpose of preventive maintenance is

to eliminate or confine destructive forces that cause component damage and eventual
. breakdown.

With proper operation and under normal conditions, the unit should require a minimum
of operator attention.

Systematic preventive maintenance and inspection schedules should be set up and
are desirable to insure continuous operation without excessive shutdown and repairs.
The following is suggested as a guide to be used in setting these schedules:

Daily (With Unit Running):
1. Inspect for oil, water, steam and gas (if the driven machine(s) be gas compressor)
leakage. If leaks cannot be corrected during operation, plan to correct at next

shutdown. If sizable leaks occur, shut down the unit and correct.

2. Listen for unusual noises or rubbing. Be alert for unusual or increasing vibration
levels. If noticed, shut down the unit and correct.

3. Check the oil level in the reservoir(s). If low, determine the reason for the low
leve! and add the required amount of clean oil.
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4.  Observe the operation of the complete oil system:

a. Inspect thermometers and pressure gauges for cleanliness of faces, possible
breakage, and proper operation.

b. Bearing and control oil supply pressure should be at the design value.

c. Qil leaving the oil cocler (Bearing Supply} should be maintained at 43° to
49°C.

d. Bearing oil discharge temperatures should normally be 80° to 79°C, but
should never exceed 82°C.

e. Bearing oil temperature rise should not be permitted to exceed 28°C.
f.  Maximum bearing metal temperature must never exceed 132°C.

g. If oil sight flow glasses are installed, check them for cleanliness and observe
oil flow and condition.

h. If an oil filter or strainer is installed, check for excessive pressure drop. Shift
and clean oil filter or strainer as necessary.

5. Maintain an accurate log of the operating and mechanical conditions recorded at
regular intervals. This log will be helpful in determining when it is necessary to
shut down the unit for inspection and repairs and what areas require special
attention.

AUTOMATIC SEALING STEAM AND LEAKOFF SYSTEM
Refer to P & | Diagram

The automatic sealing steam and leakoff system has been designed for sealing of the
condensing section of the turbine from air ingestion and to eliminate leakage of steam
along the shaft ends. The system incorporates two control valves for automatic
operation of the system after load has been reached.

CAUTION
Never operate seal / leak system while rotor is at a
stand still. Rotor must be turning before system is
operated, otherwise shaft may bow.

Prior to start-up, the block valves in the external sealing steam supply and steam
supply to the gland leakoff system ejector should be closed. All other block valves
should be closed.

Drain the sealing steam and ejector steam lines of all condensate.

After the unit has started rolling (50-100 rpm) open the external Sealing Steam Supply
Valve and set the Sealing Steam Pressure Control Valve, to maintain 0.21 Barg (0.21
kg/cm®G) sealing steam pressure.

Commission the turbine main condenser and vacuum system.

Commission the Gland Condenser, and Ejector, system by opening the ejector steam
supply block valve and cooling water valves to the gland condenser. Maintain -0.034
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Barg (-0.035 kg/cm?G) leakoff pressure using the air bleed valve in the ejector suction
line or by throttling the ejector steam supply.

As the unit is loaded and first stage pressure builds, the Sealing Steam Control Valve,
will close and the exhaust end packing will be supplied with sealing steam from the
steam end of the turbine. The Sealing Steam Bypass Control Valve should be set to
maintain 0.34 Barg (0.35 kg/cm’G) full-load sealing steam pressure on steam end
sealing steam line.

As the unit is coasting down, the sealing steam and leakoff regulators should control
and maintain proper pressures. At shutdown, valves are to be shut off and gland
condenser ejector shut down before unit comes to rest.

CAUTION
It is important that when rotor is stopped the sealing
steam be shut off; if not, rotor may bow.

. When rotor is hot and not rotating, main condenser vacuum system and gland
condenser ejector system must be shut off to eliminate air being drawn along the shatft,
which can cause rotor bowing.

The gland condenser water leg must be sealed to prevent air leakage into the system
through the drain.

NOTE
As the turbine sealing steam and gland leakoff system
apparatus is sized for 300 percent of normal requirement
(APl 612 criteria), the apparatus is considerably
oversized for turbines in good operating condition.
Steam and water supply lines should include manual
throttle capabilities to allow for flexibility in actual
operation. Particular care should be taken to ensure the
water seal on the gland condenser is maintained since

. the ejector, if operated unthrottled, may produce
sufficient vacuum in the gland condenser to break the
water seal.
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TURNING GEAR OPERATION

CAUTION
Turbine lube system must be on and oil pressure
established before the Turning Gear is operated.

The primary purpose of the Turning Gear is to minimize temporary thermal bowing of
the rotor. Eliminating the potential of a thermal bow is of more importance when the
unit is to be restarted after a short amount of down time. If the unit is shutdown and
not placed on Turning Gear, there is a higher risk that a temporary thermal bow may
occur, resulting in extended. start-up. time. requirements. beyond. that specified. for a cold
turbine start. Plant operators must be capable of operating the turbine properly to
work out a temporary thermal bow without causing damage to the turbine from seal
rubs, etc.

The recommended operating time on the Turning Gear for a controlled shutdown is a
minimum of 10 hours. Longer or shorter periods are acceptable provided the following
guidelines are followed. Cooling water should be supplied to the oil cooler during the
time he turning gear is engaged. Qil temperature to be 27 degC (80 degF).

1 hour operation prior to start-up is recommended. This will reduce rotor bowing
caused by its weight.

If the driven machine is the compressor with the dry gas seal system, operator should
understand that turning period reduce life of the dry gas seal contact surface. Do not
operate turning gear unnecessarily. (Refer to compressor instruction manual}

Due to the slow cooling rate of the casing and rotor (the rotor retains its heat the
longest), the oil pump and coolers should be left on when the unit is removed from the
Turning Gear. This minimizes the potential of journal bearing damage due to the
bearing contacting a hot rotor.

The primary concern when removing the unit from Turning Gear operation and shutting
off the oil is that the rotor may still be hot. This heat will be conducted along the shaft
to the journals and bearings. When shutting off the oil, monitor the journal bearing
metal temperatures. [f the bearing metal temperature is less than 93°C and remains
less than 200°F for the next hour, then the oil pump may be kept shut down. I bearing
metal temperatures increase to 93°C or greater, continue oil pump operation until the
bearing metal temperatures remain less than 93°C with the oil pump shut down.

The Turning Gear assembly is automatically disengaged and the turbine rotate at
approximately 30 RPM. To engage the gear, unlatch and pull handle out. If gear fails to
mesh use “jog” {inching) button to advance the gears to position of meshing. When
gears are meshed and fully engaged the micro-switch turns on the indicating light that
the gear are fully engaged, and the turning gear is ready for start-up. The turning gear
motor may then be started by pressing the “START” button on the panel. When turbine
speed exceeds turning gear speed, gear will automatically disengage and shut off
motor.
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CAUTION -
Always check to ensure that the Turning Gear has |
disengaged on start up and the motor has shut down.
Conversely on shut down, always check to see that
the Turning Gear motor has started and the turbine
string is operating on the Turning Gear.

Caution .
Do not attempt to engage turning gear until turbine rotor stop
has come to a complete stop.

Note
Turbine lube system must be on and oil pressure established
before turning gear will operate.

For additional descriptive information on the Turning Gear, refer to the turning gear
unit manual contained in Chapter 6, Accessories.

Dec. 2003
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TABLE 3-1
TURBINE OPERATING DATA

SERIAL NUMBER/SHOP ORDER NUMBER R021570803

ITEM CT-9901
FRAME: SRV-5DF
SPEED:
Rated 10312__ rpm
Maximum Continuous 10828 rpm
Governor Overspeed Trip 12019 rpm
. ProTech 203 Overspeed Trip 11911 rpm
Mechanical Overspeed Trip N/A_ rpm
1st Critical (Test) 3997 rpm
2nd Critical (Calculated) 18000 rpm
RATED POWER: 5300 kW

GOVERNOR: Wocdward 505

Speed Range 7218 rmpm to 10828 rpm

STEAM CONDITIONS:

NORMAL CONDITIONS
nlet Pressure 38 _ kgflem2G
inlet Temperature 390 _°C
. Extraction Pressure N/A _ kgflcm2G
Extraction Temperature N/A _°C
Exhaust Pressure 81_ mmHgA

Inlet Pressure

Iniet Temperature
Extraction Pressure
Extraction Temperature
Exhaust Pressure

SEALING STEAM CONDITIONS

Dec. 2003

CONSTRUCTION RATING
45,1  kgf/em2G
468 °C
N/A _ kgf/cm2G
N/A_°C
1 kgflcm2G

11.2 kg/cm2G @ 230°C)
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ELLIBTT. PJFNG. 7020 SPECIAL PURPOSE STEAM TURBINE DATA SHEET
- ITEM NO, CT-9901 { APITYPE ) FAGE 1 CF 10
PAOJECT TUPRAS [ZMIA-DHP PROJECT DOC. NQO.:  7020-MDS-CT-9901T
CLIENT TUPRAS _ P&LD NO.: :
LOCATION [ZMIR, TURKEY REV. DATE PREP'D BY CHKD BY APP'D BY
SERVICE Recycle Gas Compressaor 1] 2002-11-20 H.Sasakl M.Maisubara
NC.REQD (WORKING 1 STAND-BY TOTAL 1 ) 1 2003-9-17 H.Sasakl - M.Maisubara
FLIRACHASE CRDER NO. 2 2003-10-15 . MMatsubara M.Matsubara
INQUIRY NO.  7020-RQ-C-001 .
APPLICABLE TO: @ PROPOSAL O PUACHASE O AS-BULT
FOR TUPRAS unIT
SITE IZMIR, TURKEY SERIALNO.  RO21570803
SERVICE  RECYCLE GAS COMPRESSOR NO REQUIRED 1 {One)
MANUFACTURER EBARA Corporation {Japan) MODEL  SRV-50F DRIVEN EQUIP.ITEM NQ.  CT-5901
DRIVEN EQUIPMENT TYPE ;@ COMPRESSOR O GENERATCR O OTHER .
NOTE : INFORMATION 70 BE COMPLETED BY ; O PURCHASER O MANUFACTURER PURCHASER OR MANUFACTURER
PERFORMANCE
OPERATING POINTS SHAFT INLET INDUCT/EXTRACT. EXHAUST
AS APPL, PCWER | SPEED [ FLOW }_ PRESS | TEMP | FLOW PRESS | TEMP PRESS TEMP ENTHALPY
kW RPM | kghr | kg/em2G | degC| kghr | kg/em2G | degC| kg/em2 G deg-3 k/kg
RATED{3.4.27) 5300 9591 | 24820 38 390 - - - &1 mmHgA ar 2408
NORMAL(1.4.22) 4818 as81 | 22750 38 380 - - . 81 mmHgA a7 2413
MINIMUM(1.4.11) 1081 8028 | esso 38 390 - - - 81t mmHgA 4 2588
RATED @ min steam 5300 9591 | 28280 385 350 - - - 81 mmHgA 47 2359
T3 STEAM RATE, kgkW+r (1.4.34) NORMAL  a.722 RATED 4.683 INDUCTICN O CONTROLLED O LUNCONTROLLED
O INDUCGTION FLOW, kgmr MINLM MAXIMUN : ] ’
[0 EXTRACTION FLOW, kg/hr MINIMUM MAXMUM EXTRAGTION O CONTROLLED ) UNGONTROLLED
STEAM CONDITIONS
O INLET O EXHAUST
NOAMAL 38 kgiem2 G 390 deg-C NCRMAL 81 mmHg A 47 degC
MAXIMUM a1 kg/emz G 430 degC MAXIMUNM mmHg A dog-C
MINIMUM 385 kglem2 G 350 deg-C MINIMUM mmHg A deg-C
O EXTRACTION O INDUCTION
NORMAL kg/ene G deg-C NORMAL kg/em2 G | deg-C
MAXIMUM kglem2 G degC MAXIMUM kg/em2 G deg-C
MINIMUM kg/emz G deg-C MINIMUM - kglem2 G deg-C
SITE AND UTILITY DATA
LOCATION : O ELECGTRIC:  DRIVERS  HEATING INST/ ALARM/
O INDOOR O HEATED @ UNDERROCF @ GUTDOOR ' CONTROL  SHUTDOWN
® UNHEATED O PARTBLSIDES @ GRADE () MEZZANINE VOLTS : '
O PHASE
O WINTERIZATION REQD. @ TROPICALIZATION REQD. HERTZ
O LOW TEMPERATURE O CORACSIVE AGENTS KW AVAIL
O ELECT. AREA CLASSIFICATION :'CL - GR UC DIV Zone2 O COOLING WATER : ‘
SITE DATA : TEMP. INLET: 30 deg-C MAXRETUAN 42 degC
O ELEVATION 20 m O BAR 103 kg/cm2 A PRESS.NORM: 3 kg/em2G  DESIGN: 9/120 kg/em2 G/°C
O WINTERTEMP. -7  deg-C SUMMERTEMP 38 deg-C MAX. AETURN PRESS. : 2 kg/eni2 G
O RELHUMIDITY % DESIGN WET BULB deg-C MAX. ALLOWABLE PRE: 1 kglcrlﬂ-G_
O UNUSUAL GONDITIONS : O DUST O FUMES WATER SOURCE : COOLING TOWER
@ OTHER  Corosive, Salt laden, Marine atmosphersa with industral pollution YELQCITY, m/s : MIN 14AX
UTILITY CONDITIONS : FOULING FACTOR : 0.0004 m2 he °C/keal
O AUXILIARY STEAM : MAX NORM MIN Q UTIUTY CONSUMPTION :
INIT, PRESSURE kglom2 G COOUNG WATER : m*3hr  INST. AIR * m"3hr
INTHAL TEMP. [deg-C) AUX. 5TM: NOAMAL kahr  fAAX. kq/hr
EXH PRESS kg/em2 G AUX. DRIVERS : ELEC. kW STEAM KW
INST, AFT kgfem2 G NOR. MIN MAX HEATER{S) : kW OTHER :
WNST. Al DEW POINT ; deg-C )

REMARKS : 1. Mechanical Design should be 45,1 kg/em2g, 468 °C.
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6’& LIBTT ITEM NO. CT-5901
JOB NO. © 7020 PAGE . 2 OF 10
SPECIAL PURPOSE STEAM TURBINE REVISION 1 DATE 2003-9-17
DATA SHEET ' PREP. BY H.Sasaki
APPLICABLE SPECIFICATIONS : NOISE SPECIFICATIONS :
AP| 812, SPECIAL PURPOSE STEAM TURBINES O_APPLICABLE TO MACHINE :
@ OTHER : UOP Standard Specification 5-16 SEE SPECIFICATION :
O APPLICABLE TO NEIGHBORHOOD :
() YENDOR HAVING UNIT RESPONSIBILITY ; ) SEE SPECIFICATION :
® GOVERNING SPEGIFIGATION, IF DIFFERENT : ACOUSTICAL TREATMENT O YES ® NO
To be referrad 1o LGENC and ‘ ' |
LGENC's approved solution shall be applied.
CONSTRUCTICN FEATURES
TURBINE TYPE O BACK PRESSURE @ CONDENSING O OTHER
B SPEEDS: ’ B TORSIONAL CRITICAL SPEEDS :
" MAXCONT. 10828 RPM TRIF 11911 RPM FIRST CRITICAL 2927 . APM
MAX ALLOW, 12776 REM SECOND CRITICAL 14512 APM
W LATERAL CRITICAL SPEEDS{DAMPED} (Preliminary) THIRD CRITICAL APM
FIRST CRITICAL  4200-4700 HAPM Bending MODE FOURTH CRITICAL APM
SECOND CRITICAL 18000 APM Bending MODE O TRAIN LATERAL ANALYSIS REQUIRED
THIRD CRITICAL APM ' MODE O UNDAMPED STIFFNESS MAP REQUIRED
FOURTH CRITICAL APM MODE O TRAIN TORSIONAL ANALYSIS REQUIRED
H VIBRATION 25 MICRO METER (pEAK TO PEAK) ’ ‘
B CASINGS, NOZZLES & DIAPHRAGMS
B MAWP(1.4.13)(2.2.3) B HYDROSTATIC TEST PRESSURE(4.3.2.1)(4.3.2.2) ) _
INLET SECT, 451  Kg/iom2G  EXH. SECT. 1 kg/iem2 G HP CASING 88  kg/cm2 G MID CASING kg/cm2 G
INDUCTION/EXTRAGT, SECTION xg/cm2 G EXHAUST CASING 1.5 kg/ecm2 G -OTHER kgicm2 G
OTHER %g/cmz G O WELDED NOZZLE RiNG{2.3.1) NGZZLE RING  41.7 % ADM
B MAX OPERATING TEMPERATURE(1.4.12)(1.4.18){2.2.2) DIAPH. BLADE ATTACH.: B INTEGRAL CAST B WELDED
INLET SECTION 468  deg-C EXH. SECTION 120  deg-C O OTHER )
INDUCTION/EXTRACT. SECTION deg-C .

OTHER deg-C DIAPHRAGM AXIAL LOCATION:  H INDIMDUALLY Q STACKED
CASING CONNECTIONS .
CONNECTION O DESIGN B s1zE | M FACING O POSITION. FLANGEDOR O MATINGFLG. |Q MAX STEAM|Q MIN STEAM

;EZ%OVAL (inch) STUDDED & GASKET BY FLOW FLOW
21354 {2.4.1) VENDOR(2.4.6.4) Kg/hr Kgmr
INLET 8 ANSI 600# RF | Right Side Flanged ‘No
EXHAUST 42 Special125#, FF Down Flanged by Vendor
EXTRACTION
INDUGTION
PIPE CONNECTIONS O TAPERED O STRAIGHT
O ALLOWABLE FORCES & MOMENTS ROTATION : (VIEWED FROM INLET END)
~INLET (9 EXHAUST (") | EXTRAC/ANDUCT
FORCE MOMENT [FORCE MOMENT |  FCRCE MOMENT ® cw O cow VIEW
N R-m N N-m N N-m -
PARALLEL
TO SHAFT
VERTICAL
HORZ. 90*
{*) As per NEMA;;23 x1.85
(") As per NEMA SM 23
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ELLINTT ITEM NO, CT-9901
hinshnbiiit . JOB NO. 7020 PAGE 3 OF 10
SPECIAL PURPOSE STEAM TURBINE 'REVISION 1 DATE 2003917
DATA SHEET . PREF. BY H.Sasaki
MATERIALS - CASINGS & APPURTENANCES : '
M HIGH PRESSURE CASING ASTM A-217 Gr. WCE B DIAPHRAGM/BLADE GARRIER A-516 Gr.60 / A-536 Gr. 65-45-12
W MID PRESSURE CASING N.A & DIAPHAAGM NOZZLES AISI 405 / AISI 410
W EXHAUST CASING ASTM A-516 Gr. 50 Q OTHER
M STEAM CHEST ASTM A-217 Gr. WC6 '
B NOZZLE RING AlS] 410
O STEAM CONTAMINANTS(2.11.1.6} as per NEMA
(O STEAM PATH COMPONENTS<RGC22(2.11.3.9)
O SPECIAL LOW TEMP MATERIAL REQUIREMENTS(2.11.1.15)
ROTATING ELEMENTS{2.6)
SHAFT TYPE ; ‘ .
B INTEGRAL WHEELS O BunLT-UP QO COMBINATION B SHAFT ENDS : DIA, @ COUPLING 114.3 mm
0 DOUBLE EXTENDED O STRAIGHT ® TAPER 625  mmPEAm
B NO. STAGES 5 BEARING SPAN 2108 . mm - O KEYED - 'O SINGLE ‘O DOUBLE
B _SHAFT MATERIAL ASTM A-470 CI, 4 @ HYDRAULIC FIT () INTEGRAL FLANGE
B SHAFT MATERIAL UNDER SEALS{2.6.2.4) B INTEGRAL ® FIELD BALANCING RINGS REQUIRED(2.6.1.5)
APPLIED BY : U PLATING Q SLEEVE O sPRAY W no. 2 B LOCATION 2nd,5th
SPRAY APPLICATION METHOD : REMARKS :
BLADE(BUCKETS): M MAX TIP SPEED 400 mys
B FiNAL STG, BLADE LENGTH 114 mm MAX 114 mm
STAGE STAGE STAGE STAGE STAGE STAGE STAGE
1 2 3 ) 51 52 '
B WHEEL MATERIAL ASTM A-470 C1. 4 '
M BLADE MATERIAL 12% cr 12% Cr 12% Cr 12% Cr 12% Cr 12% Cr-
W BLADE ROOT TYPE Pine Tree " Saw Taoth Saw Tooth Pine Tree Pine Tree Pine Tree
W CLOSURE FIEGE TYPE Piece Blade " Blade " Piece Piece Piece
B TIE WIRE MATERIAL N.A N.A N.A tnconel Inconel inconel
W SHROUD MATERIAL 12%Cr 12% Cr 12% Cr N.A - NA N.A
B SHROUD ATTACH. NA Riveted Riveted - NA N.A N.A
M PITCH DIAMETER 470 - 470 495 " 552 591 591
B BLADE HEIGHT 17 17 7 76 114 114
B BLADE TYPE Rateau Rateau Rateau Rateau Rateau Rateau
Q
a
SHAFT SEALS {2.7)
INLET EXHAUST END SEALS :
0 SURFACE SPEED(2.7.2) mjs m/s TYPE: @ LABYRINTH{2.7.1) O OTHER
B MAX SEAL PRESS(1.4.20) 10.2 kgicm2 G 1.75 kg/cm2 G MATERIAL" S5
B STEAM LEAKAGE 38.5 kg 716 kg/he
M AIR LEAKAGE 30.5 kg/hr 325 kg/hr INTERSTAGE SEALS :
W SHAFT DiA @ SEAL 231.8 mm, 2318 mm, TYPE: @ LABYRINTH
Q NO. RINGS PER SEAL O OTHER
Q DIFF, PRESS PER SEAL kg/cm2 kaicmz MATERIAL Copper Atloy
B STAT. LABY. TYPE Stepped Stepped : '
Q ROT. LABY. TYPE N.A N.A
W MATERIAL S5 58
AEMARKS :
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T —. ITEM NO. CT-9901
- . JOB NO. 7020 PAGE 4 OF 10
SPECIAL PURPOSE STEAM TURBINE REVISION 1 . DATE 2003617
DATASHEET PREP. BY H.Sasaki
BEARING AND BEARING HOUSING {2.9)
RADIAL {2.9.1) INLET EXHAUST - |THRUST (2.9.2}
B TYPE Tilting Pad “Tilting Pad S ACTIVE INACTIVE
B MANUFACTURER Daido or Eq. ~ Daido or Eq. 12 TvPE Tilting Pad Tilting Pad
H LENGTH 54 mm 54 mm |2 MANUFACTURER Daido or Eq. Daido or Eq. 0
W SHAFT DIA 127 mm 127 mm [ UNIT LOADING (MAX) 18 kgicmz | - kgiem2 | |0
B UNITLOAD (ACT/ALLOW) | 7/42 kg/cm2 | 7.8/42 kg/om2 |2 uniT Losp LTy a2 kgiom2 | 42 kgem2 {6
B BASE MATERIAL " cr-Cu Cr-Cu O NO. PADS 6 6
B BABBITT THICKNESS 04-10 mm| 04-10 mm 1Q aREA 1074 mm2 | 1074 mm*2
W NO. PADS ’ ‘B 5 QO PIVOT : CTR/ OFFSET, % CTR CTR
B LOAD : BTWNONPAD Between Between ") PAD BASE MATL. Cr-Cu Cr-Cu
B PIVOT : CTR/OFFSET, % CTR CTR_ o '
Q LUBRICATION: @ FLOODED O DIRECTED
a THAUST COLLAR : @ (NTEGRAL O AEPLAGEABLE
BEARING TEMPERATURE DEVIGES : VIBRATION DETEGTORS : o
(O THERMISTORS ) O TYPE . Non-contact O MODEL " 3300
O TYPE POS TEMP COEFF NEG TEMP COEFF O MANUFAGTURER " Bently Nevada
O TEMP SWITCH & INDICATOR B ; PURCH MFR ~ ]| NO AT EACH SHAFT BRG 2 . TOTALNO 3
O THERMOCOUFLES : '|O oSCILLATOR-DETECTORS SUPPLIED BY Vendor
O SELECTOR SWITCH & INDIGATOR 8Y : PURGCH MFR O MFR  Bently Nevada (J MODEL 3300
@ RESISTANGE TEMP DETECTORS ‘ MGQNITOR SUPPLIED BY Vendor
® RESISTANGEMATL Pt m} 100 OHMS O LOGATION  Satety Area ENCLOSURE
O SELECTOR SWITCH & INDICATOR 8Y PURGH MFR O MFR  Bently Nevada [} MODEL . 3500
@ LOCATION - JOURNAL BRG Q SCALE RGE 0-150 ALARM Wl SET @ 76 micro | 0
NO. EA PAD EVERY OTHERPAL 2  PER BRG O SHTDWN Bl SET@ 102 micro O DELAY 3 stc |o
OTHER 7 . ' ‘
@ LOCATION - THRUST BRG " |AXIAL POSITION DETEGTORS : _
NO. EA, PAD EVERY OTHERFAL 3  PER BRG O TYPE  Non-contact O MODEL 3300
‘OTHER ; O MFR  Bently Nevada O NO.REQD 2
O OSCILLATOR-DEMOD. SUPPLIED BY
NO. (INACT) EA PAD EVERYOTHERPAL 2 PERBAG | O MFR Bently Nevada (J MODEL 3300
OTHER T MONITOR SUPPLIED BY Vendor
O MONITOR SUPPLIED BY : Vendor - O LOGATION  Safety Area ENCLOSURE
O LOCATION  Safety Area ENCLOSURE O MFR  Benfly Nevada O MODEL 3500
O MFR. Bently Nevada D MODEL 3500 D.SCALE RGE  -w+1mm ALARM W SET@ 387 micro | 0
0 SCALERGE 0200  ALARM BMSET@ 132  deg-C O SHTDWN M SET@ 514 micre O DELAY 3 SEC |0
OSHTDWN M SET@ 138  deg-C O DELAY 3 sEC O LOAD CELLS, NO. OF PADS 0
LUBRICATION AND CONTROL OIl. SYSTEM (2.10)
REFERENCE SPECIFICATIONS : Sce *Qit System Data Sheets” OIL REQUIREMENTS : CTALOIL LUBE OIL
FURNISHED BY : O TURBINE MFR QO OTHERS B NORMAL FLOW, m"3/hr 18 5.4 0
() SEPARATE FOR TURBINE ONLY B TRANSIENT FLOW, m*3/hr 4.1 5.9 0
[® COMMON W/ DRY. EQUIPMENT & INCL (2.10.2){2.10.5) B PRESSURE kg/cm2 G 7 1 0
M TEMPERATURE, deg-C 43-49 43.49 0
' TURBINE MFR TO SUPPLY : B TOT. HEAT REJ., MJ/tr . 37238 0
@ CONTROL OIL OR AGCUMULATOR B QIL TYPE, HC/SYN Hyd. Hyd. 0
@ STAINLESS STEEL OIL SUPPLY HEADING PIPING B VISCOSITY, SSU@37.8 deg-C IS0 VG32 150 Va3z 0
@ OIL DRAIN HEADER PIPING | W FILTRATION, MICRONS 10 - 10 0
® STAINLESS STEEL O CARBON STEEL Q
@ SIGHT FLOW INDICATORS ' Q
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Py T— ITEM NO, €T-2901
ol S JOB NO. 7020 PAGE 5§ OF 10
SPECIAL PURPOSE STEAM TURBINE REVISION o DATE 2003-8-17
DATA SHEET o | PREP. BY H.Sasaki °
ACCESSORIES
COUPLINGS AND GUARDS {3.1.2)
NOTE : SEE ROTATING ELEMENTS-SHAFT ENDS
O SEE ATTACHED API-671 DATA SHEET
COUPLING FURNISHED BY  Vendor
MANUFACTURER Eagle Industry TYPE Diaphragm  MODEL 100E208
COUPLING GUARD FURNISHED BY  Vendar ' '
TYPE ® FULLY ENGLOSED O SEMM DPEN O OTHER
GOUPLING DETAILS . . .
Q Max 0D 375 - mm * @ VENDOR MOUNT HALF GOUPLING -
0 HUB WEIGHT 314 kg ' O IDLING ADAPTER / SOLO MOUNT SIMULATOR REQD (3.1.4)
O SPAGER LENGTH 657.8 mm LUBRICATION REQUIREMENTS _
Q SPAGER WEIGHT 173 kg . O GREASE O CONT. OIL LUBE @ NONE
QUANTITY PER HUB kg OR m"a/mr

MOUNTING PLATES {3.2)

BASEPLATES FURNISHED BY : Vendor

O UNDER TURBINE ONLY
O OPEN @ NON-SKID DECKING (3.2.2.6)

@ DRIP RIM ® LEVELING PADS {3.2.2.2)

O COLUMN MOUNTING {3.2.2.3) O SUB PLATES REQD
O LEVELING (CHOCK) BLOGKS REGD '

@ OTHERA (3.2.2.1} Comp. & Turbine

3.2.2.5)

SOLEPLATES FURNISHED BY :
THICKNESS '

mm

O SUB PLATES REQUIRED {3.2.3.2) -
O HOLD-DOWN BOLTS FURNISHED BY
O EPOXY PRIMER VENDOR (3.2.1.2.7)

QO ANCHOR BOLTS FURNISHED BY

FURNISHED BY :
GEAR UNIT 7
FURNISHED BY : : . O REFERENGE API 613 O OTHER
SEE DATA SHEETS ' '
CONTROLS AND INSTRUMENTATION (3.4}
INSTRUMENTS AND CONTROL PANELS SHALL BE O API-614 APPENDIX B, PAGES _
IN AGCORDANGE WITH THE FOLLOWING ‘O API 670 APPENDIX D, PAGES
ATTACHED DATA SHEETS (3.4.4,1) : O PURGHASER'S DATA SHEETS
O ANNUC. PER ISAS 181 OFTION
PROTECTIVE DEVICES '
PROTEGTIVE DEVICES (3.4.2) EXHAUST RELIEF EXTRAGT/INDUCT. | VACUUM BREAKER NON-RETURN
VALVE RELIEF VALVE VALVE
(22322438457 | (2232243457 (2.4.2.5.4) (3.4.25.2)
MOUNTING LOCATION Condenser
SET RELIEF PRESS bar G <1
CAPACITY, kit STEAM
VALVE MANUFAGTURER
VALVE TYPE Water Seal
VALVE SIZE/RATING
FLANGE FACING FF
FURNISHED BY Vendor
QUANTITY Onet1)
AEMARKS :
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ELLIGTT ITEM NO. _ CT-9901
o — - JOB NO. 7020 PAGE ' 6 OF 10
SPECIAL PURPOSE STEAM TURBINE REVISION 1 DATE .« 200397
DATA SHEET A PREP. BY _ H.Sasaki
O TRIP ® TRIP & THROTTLE VALVE (3.4.2.4)
LOCATION ; ® MAININLET O INDUGTION B STRAINER : 3.2 {mm./MESH) o
PROVIDED BY: @ VENDOR O PURGHASER MATERIAL ' 18% Cr
O MANUFAGTURER Ebara MODEL - O TEMPORARY START-UP STRAINER {(MESH)
Q size 6" RATING . 600# FACING RF  MATERIAL .
Q size 6" RATING 600 # FACING e M STEMMATL 12%Cr HARDNESS ~ HR15N>38 =RG= | 0
0 s1IZE RATING FACING W SEAT MATL 12% Cr HAHDNESS 35-40 RC 0
CONSTRUCTION FEATURES : INLET | INDUCT. B PACKING MATL 12%Cr LEAK GFF 20 kg/hr | o
RESET: @ MANUAL O HYDRAULIC v B SPRING SUPPORT OF VALVE REQUIRED ‘
TRIP: @ LOCAL(MANUAL) @ REMOTE v @ BY VENDOR < BY PUAGHASER
EXERCISER: @ LOCAL(MANUAL) O REMOTE v |
O FULLY OIL OPERATED
CONTROL VALVES : ) )
LOGATION MAIN INLET INDUCTION DUC INDUCTION NOTES
EXTRAGTION EXTRACTION
TRIP POSITION (OPEN/CLOSED) Closad ' -
NUMBER OF VALVES 4 )
PROVIDED BY Ebara
MANUFACTURER Ebara
CONNEGTION SIZE 6"
RATING . e .
FAGING (RF, ATJ, OTHER) , RF
ACTION (GAM, BAR, OTHER) BAR
STEM MATERIAL - 12%cr
STEM MATERIAL HARDNESSRC HB 212 - 255 0
SEAT MATERIAL 174 PH
SEAT MATERIAL HARDNESSZHC HE >340 0
PACKING MATERIAL 12%Cr 0
PACKING LEAKOFF, kg/hr 30 0
TURNING GEAR (3.9) MISCELLANEOUS
@ TURNING GEAR AEQUIRED (3.9.1} © START-UP ASSISTANCE (2.1.7) DAYS
@ FURNISHED BY Vendor O VENDOR'S REVIEW & COMMENTS ON PURGCHASER'S
O TYPE SPEED 20 APM PIPING & FOUNDATION DRAWINGS (2.1.7) 1
@ ENGAGEMENT : O AUTO ® MANUAL O VENDOR WITNESS INITIAL ALIGNMENT (2.1.7)
O MFR NIDEC-SIMPO MODEL AXMKR-1500-1AX O "¥" TYPE STAINER , 1
O MOUNTED BY " Vendor O WATER WASHING GONNECTIONS
O DRIVER :REF. SPEC : @ STATIC CONDUCTING BRUSHES
TYPE: @ ELEC O OTHER O TARGETS (3.2.2.2) 'O ELVELING PADS
O OPERATOR STATION (38.5) O LOGAL O REMOTE O
INSULATION & JACKETING (3.7 SPECIAL TOOLS (3.8)

@ BLANKET O OTHER

@ JACKETING
@ CARBON STEEL
O EXTENT

O STAINLESS STEEL

@ COUPLING RING AND PLUG GAUGE
® HYDRAULIG COUPLING MOUNTING / REMGVAL KIT
O oTHER

3- 40



- I I~ S ] o WwWoN

0

10
1t
12
13

ELLIGTT ITEM NO. CT-9901
— JOB NO. 7020  PAGE 7 oF 10
SPECIAL PURPOSE STEAM TURBINE REVISION 1 ) DATE 2003817
‘  DATASHEET ' PREP. BY H.Sasaki
GOVERNOR (3.4.3)
TYPE O MEGHANIGAL ® ELECTRONIC O NEMA CLASSIFICATION D
' ® SIMPLEX _ O MFR Woodward MODEL 505
" MULTIPROGESSOR O SUPPLIED BY Vendor
STEAM TURBINE TYPE
O SINGLE VALVE SINGLE STAGE - O SINGLE VALVE MULTI STAGE
@ MULTI VALVE MULTI STAGE O SINGLE AUTO EXTRAGTION
O DOUBLE AUTD EXTRACTION - O SINGLE AUTO EXTRACTICN / INDUGTION
O DOUBLE AUTC EXTRACTION / INDUCTION O OTHER _ '
DRIVEN EQUIPMENT TYPE
® CENTRIFUGAL COMPRESSOR O CENTRIFUGAL PUMP
(O SYNCHRONOUS GENERATOR O INDUCTION GENERATCOR
O FaN ) O OTHER
SERVICE REQUIREMENTS ’
MECHANICAL DRIVE . GENERATOR DRIVE
@ SPEED CONTROL BY _ O DROOP CONTROL
PROCESS PRESSURE ‘ O FREQ. CONTROL
EXTRACTION O PRESSURE QO FLow O LOAD CONTROL
INDUCTION O PRESSURE O FLOW O KW CONTROL
TURBINE INLET O PRESSURE ‘O FLow O KW IMPORT / EXPORT CONTROL
TURBINE EXHAUST O PRESSURE O FLOW - LOAD SHEDDING -
O AUTO SYNCHRONIZATION
O AUTO VOLTAGE REGULATION
‘O TURBINE INLET PRESSURE LIMITING
O INLET PRESSURE LIMITER
MINIMUM INPUT / QUTPUT REQUIREMENTS See Governor data shest 7
DISCRETE INPUTS . DISCRETE QUTPUTS
) START OR RESET O COMMON SHUTDOWN
O NDORMAL STOP O COMMON ALARM
O EMERGENCY TRIP O OVERSFEED TRIP RFM

O RAISE TRIP

O LOWER SPEED ,

O ENABLE / DISABLE REMOTE SPEED SETPOINT
O RAMP TO MINIMUM CONTINUOUS

O OVERSPEED TEST ENABLE

O ENABLE PRESSURE CONTROL

O ENABLE ALARM CLEAR / AGKNOWLEDGE
O REMOTE ALARM CLEAR / ACKNOWLEDGE
O ENABLE AUTO SYNCH.

O CASCADE RAISE / LOWER

O OTHEA

'ANALOG |NPUTS (4-20mA)

O REMOTE SET POINT
O PROCESS PRESSURE
O EXTRACTION

O KW IND. LOAD

C KW IMPORT { EXPORT
O OTHER

O PRESSURE
O PRESSURE

O FlLow T
QO FLOW

) REMOTE SPEED SETPOINT ENABLED
(O PRESSURE CONTROL ENABLED

O FLOW. CONTROL ENABLED

O EXTRAGTION CONTROL ENABLED

O INDUCTION CONTROL ENABLED

O SPEED PICKUP ALARM .
C OTHER ' -

ANALOG AC

Q) SPEED

(O SPEED SETPOINT
(3 REMOTE SPEED SETPOINT
O EXTRACTION PRESSURE

UTPUT (4.20

O EXTRACTION PRESSURE SET POINT
O ACTUATOR POSITION

O PRCCESS PRESSURE

O kw

O KW IMPORT / EXPORT

3=
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ELLIGTT , ITEM NQ. - CT-9901
JOB NO. 7020 PAGE™ .8 OF 10
SPECIAL PURPOSE STEAM TURBINE REVISION 9 ‘DATE 2003-917
' DATA SHEET ‘ PREP. BY H.Sasaki
GOVERNOR INSTALLATION REQUIREMENTS
LOGATION O LOCATION (AT TURBINE) QUNTING
O REMOTE (GONTROL ROOM) © SURFAGE MOUNT
O OTHER O VERTICAL RAGK
ENCLOSURE (O GENERAL PURPOSE POWER SOURCE SINGLE DUAL
O NEMA4 ' 120 VAG o o--
O NEMA 4% 220VAC o o
O NEMA PURGE TYPE . . 125VDG -O @]
O EXPLOSION PROOF 24VDG O - o

LOCAL GOVERNOR CONTROL PANEL (O REQUIRED

O  NOT REQUIRED

LOCATION O LOCATION (AT TURBINE)
O REMOTE (CONTROL ROOM)
O OTHER
OUTPUTS FROM PANEL TO GOVERNOR
O START I
O TRIP
O RAISE
- O LOWER

- O OVERSPEED TEST
O RAMP TO MINIMUM CONTINUOUS
O REMOTE SETPQINT ENABLE / DISABLE
O RESET
O COTHER

. ENCLOSURE O GENERAL PURPOSE
‘ O NEMA4
O NEMA 4X
‘ O EXPLOSION PROOF
NPUTS TO PANEL FROM G
O GOMMON ALARM TRIP
O TRIP LAMP

O REMOTE SETPOINT ENABLE LAMP
O SPEED SETPOINT METER '
O OTHER '

MISCELLANEOUS GOVERNOR DETAILS

GOVERNOR ACTION ON LOSS OF REMOTE SIGNAL

EXTERNAL INTERFACE DEW‘CE TYPE :H O PRINTER

" (O LOCKS ON LAST VALUE
© O GOES TO MINIMUM CONTINUQUS. .
O GOES TO MAXIMUM CONTINUQUS

FORMAT :

O GRAPHIC DISPLAY
OCTR O TABULAR DATA
O TRENDING {REAL TIME)
. HISTORICAL ARGHIVING
O DISTRIBUTIVE CONTROL SYSTEM MANUFACTURER O MODEL
DATA, TWSMISSION (3 SERIAL DATA LINK O PROTOCOL
O DISCRETE I/0 O BAUD RATE O 300 O 4800
O NETWORK TYPE O 1200 QO 9600
O 2400 'O 19200
MAGNETIC SPEED PICKUP
MANUFACTURER “Airpax MODEL INSTALLATION : O DUAL { TRIPLE (O INSTALLED SPAHE
GOVERNOR SPEED PICKUP {5){3.4.3.3} ; @ NO. REQD 2+3 - O DIRECT O 80 TOOTH WHEEL
@ OTHER 2 pickups for speed governor and 3 pickups for overspeed trip device
Single common 30 tooth wheel will be used far those 5 pickups.
TURBINE MOUNTED ACCESSORIES
ACTUATOR : @ SUPPLIED BY Vendor O MANUFACTURER Valtek O MODEL
ACTUATOR TYPE O HYDRAUUIGC @ PNEUMATIC O SINGLE COIL O MULTI (;OIL O OTHER .
TACHOMETER O MANUFACTURER O MODEL '@ NO. REQD One(1)
@ LOCATION(S) Lm:m’ane! @ OTHER Electric Type '

3-42
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E1 1 fTT ) ITEM NO, CT-9901
e e _ JOB NO. 7020 PAGE 9 OF 10
SPECIAL PURPOSE STEAM TURBINE REWSION . 1 " DATE 2003517
DATA SHEET 'PREP. BY H.5asaki
OVERSPEED TRIP (3.4.2)
® FURNISHED BY Vendor O NO. SPEED PICKUFS 30 TOOTHWHEEL
O MFR O MODEL : ' O OTHER '
Q ELECTRONIC, SET POINT 13911 RPM 'O SPEED PICKUPS FURNISHED BY )
O OVERSPEED SHUTDOWN REQUIREMENTS () SOLENOIDS SHALL : @ DE-ENERGIZE TC TRIP
O 10UT OF 2 ® 20UTOF3 VOTING LOGIC . - ‘ e O ENERGIZE TO TRIF
O OTHER . ) GONTACTS SHALLBE: O NORMALLY OPEN
O MECHANICAL OVERSPEED SET POINT o : @ NORMALLY CLOSED
Q TvPE _
GLAND SEALING AND VACUUM SYSTEM (3.5)
SYSTEM PER: ° @ APPENDIX B-1 O APPENDIX B-2 . @ VACUUM SYSTEM FURNISHED BY Vendor
A " O OTHER 'O SHIP LOOSE . ® SKID MOUNTED
Q AVAIL. HEADER PRESS. kgiem2G  TEMP * deg-C O OTHER )
O AVAIL. SEAL STEAM SUPPLY PRESS. " kgicm2 G @ GLAND CONDENSER, SEE SPEG. UOP Spec. 414
O AVAIL. SEAL STEAM SUPPLY TEMP. deg-C @ STEAM EJECTOR O STM. PRESS kg/cmz G
J SEALING STM. PRESS. 0210235  kg/cm2 G Q FLow ka/hr Q STM. FLOW . kg/hr
Q SEALING STM. RELIEF VALVE SET PRESS. kg/em2 G O VAGUUM PUMP {3.5.2), SEE SPEC.
FUANISHED BY  Ebara O CONDENSATE RECEIVER
O FLOW ADJUSTING VALVES, TYPE Semi-Auto O LODP SEAL HEIGHT. - m
FURNISHED BY  Ebara ) " '
INSPECTICN AND TESTING (4.2}{4.3)
GENERAL ‘ ’ MECHANICAL RUNNING TEST (4.3.3)
O SHOP INSPEGTION (4.1.4) OBSVD . WIT
EXTENT: " @ CONTRAGT ROTOR o @
® SPARE ROTOR o) ®.
INSPECTION AND MATERIAL TESTING _. TEST W/J0B COUPLING @] ®
() TEST TAPE RECORD. REQ'D o e
@ FiNAL ASSEMBLY RECORDS REQUIRED {4.2.1.1.8) - () TEST TAPE GIVEN TO PURGH. o O
SPECIAL MATL INSP. & TESTING REQUIREMENTS 0BSVD wIT O TEST W/JOB L.O. CONSOLE ‘0 o]
COMPONENT | MAGPART | DYEPEN | RT uT k O o] O
TRIP & TA&T v _ OPTIONAL TESTS AND INSPECTIONS (4.3.4)
VALVE O O : CBSVD  WIT
STM CHEST v o] O O PERFORMANGE (4.3.4.1} (o] O
CASING v O o) O COMPLETE UNIT (4.3.4.2) - e o}
PIPING Y O (@] O TORSIONAL MEASMT'S (4.3.4.2) o O
ROTOR A v Qo O AUX. EQUIPMENT (4.3.4.3) )
o) 0 @ TRIP/TAT VALVE e} o
) GLAND SEAL. SYSTEM o o
O HEAT STABILITY {4.2.2.3.4f O e O GLAND VAGUUM SYSTEM O el
O CLEANNESS (4.23.2) o 0 O RELIEF VALVES o} o}
O HARDNESS (4.2.3.4) o] o] o) e ‘0
® HYDROSTATIC TESTS (4.3.2) O ® @ CASING INTEANAL INSP (4.3.4.4) Q ®
O BLADE SHAXER (STATIG} 0 O @ COUPLING TO SHAFT FIT (API 671) O o
AOTOR BALANCE O STANDARD (2.8.5) ) O @ TURNING GEAR ' (o] Ne!
@ HIGH SPEED {2.8.5.4) O L ADDIﬁONAL TEST OR INSPECTIONS ’
@ FINAL SURFACE INSPECTION (4.4.3) o] ® o] ) 6] O
O CRATING INSPECTION (4.4.3) O O QO ‘ 0O @)
@ SPARE ROTOR FiT O O e Q 0
(O CASING JOINT LEAK TEST {4.3.2.7} O O . (@] o @]
o QO (@] O O Q
@] o Q. O O @]
@] O O O O O
@] @] O
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ITEM NO.

CT-95¢1

erLimry
: JOB NO. 7020 PAGE 10 oF 1
SPECIAL PURPOSE STEAM TURBINE REVISION ! DATE 2003917
DATA SHEET PREF. BY H.Sasaki
MISCELLANEOUS T 20021720 H.Sasaki
PAINTING

) MANUFACTURER'S STANDARD - I TURBINE 10000 kg
® OTHER TGPS-N1 B ROTOR 1000 kg
QO B TURBINE UPPER HALF CASING 5000 kg
- B MAX. FOR MAINT. (IDENTIFY) 5000 kg
SHIPMENT (4.4.1)(4.4.3.10) B TRIP/ T&T VALVE 520 kg
O DOMESTIC ® EXPOAT Qmsc. - ' kg
® EXP BOXING REQUIRED @ OUTDOOR STORAGE OVER 6 MONTHS kg

'O WATERPROOF BOXING REQUIRED

@ SPARE ROTOR ASSEMBLY PACKAGED FOR :
@ HORIZONTAL STORAGE

O VERTICAL STORAGE

U TOTAL SHIPPING WEIGHT

SPACE REQUIREMENTS :  See outline drawings

O OTHER

0 COMPLETE UNIT: L mm W mm H mm
U CONTROL PANEL: L mm W mm H mm
O OTHER : L mm w mm H mm
Q oTHER: L mm W mm H mm

VENDOHR DWG & DATA REGQUIREMENTS (5)
(O APPENDIX (5.3.3.1) '

O PROGRESS REPORTS REQ'D {5.3.4) .
FREQUENCY

REMARKS AND ADDITIONAL REQUIREMENTS

3= ¥y
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Main Turbine Estimated Performance LLGTPR-8212-1042

TTLE  Gurve . DOC. NO'_V-9900-4-QT9901-011-0 REV. 0
CUSTOMER LG Engineering & Construction Corp. _ %?#Fég;%? 3 sHEeTs

FINALUSER  Turkish Petroleum Refineries Corp.

Tupras Izmir Refinery DHP

PROJECT : SERVICE Recycle Compressor
Project " :
JOB No. 7020 . EBARASER.No.  R0215708
ITEM No. CT-9901 MODEL/ 25MB5/SRV-5DF  SET 1
FG 3-3
. _ JOB NO.:7020 UNIT : N/A
. o .
@ LGE&C TUPRSS  [REQNNO.:7020-RQ-C-001 | SH/OF
LG ENGINFERING & | TUPRAS IZMIR REFINERY .
CONSTRUCTION DIESEL/KEROSENFE. CONTRACTOR SPEC NO. : ! 3
CORP, HYDRUPROCESSING PROJSCT V-9900-4 -CT9901- 011
' _ |rEV D
w FOR APPROVAL ) O FOR RECORD
TO SET TO SET :
, AVOID DELAY ANY REQUESTED CHANGE OF THIS
CUST- R TO MAINTAIN SHIPPING EQUIPMENT WILL RESULT IN:
OMER 10C 281-1 PROMISE. 1.CONTRACT PRICE ADJUSTMENT
13 7 s ONE APPROVED PRINT MUST BE 2.EXTENDED SHIPPING PROMISE
RETURNED BY: Mg4p- 24 53 AS THIS CONTRACT IS IN

B13E 811-2 MANUFACTURING PROCESS.
821-1 811-3 . ’ ,
s212 7 BY: )77% DATE: MAP-+0-03 | BY: DATE;
821-4 1 -
819 ISSUED BY
816-1
816-2 4 ‘

812-1 3 APPROVED BY %, S, 4" My, J# ‘03
812.2 2 ' .
850 1 CHECKED BY

REV. PACE DATE APP'D BY PREPARED BY % S., f/ Map./s s2
ELLISTT - Elliott Ebara Turbomachinery Corporation

RS 3%
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CHARACTERISTICCURVE  opare.

ITEM NO. . CT-9901 ' EBARA SER. NO.

PLANT OWNER : TUPRAS - MODEL : _SRV-5DF

UNIT . _MQD UNIONFINING PROCESS : SPEED _ : 9581  rpm

STEAMCONDITION _ : P1: 380kg/em2G _ Ti: 390°C - P2: 81 mmHgA
REMARKS - '

e ————

o |
SR . OUTPUT POWER (kW)

40 -
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<
=

je]

= -
& -
I.._. -
L

= 20

U) .

a

Q

&}
=

<

n

=

=

10

i
1
i
i
i
|
|
|
|

i
! . . .
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1,000 2,000 3000 4000 - 5000 6,000 . 7,000

P o E : _ B : -
ISSUED BY : L APP'D BY " PREPDBY
| | | K.TSURUMAK|

EBA RA COHPOHA%I&N
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Design operating limits

F2

Steam flow vs. Turbine exhaust pressure

S.0. No.
Model

Norrnal éteam condition

R021570803

SRV-EDF  Straight

39 kgf/lcm2A

Inlet steam condition  Pressure
Temperature 390 degC
Exhaust press. . 0.11 kgf/cm2A
- O - .
Curve drawn speed 9591 rpm
Note, . .
Max throttle flow case
30000
i Operation -
25000 no permltteld ,l- s e = - — = = — ~-a
in this region S R .
- - . ’ - .r"
“a - s/
X 20000 ik
: s
- 7
. ] = .,'
= - 15000 y
- i Design
()} - , .
= i operating
" o] ! region
| £ 10000 '
F B
i - - —| ast stage flow limit kg/hr
- - =- - Max throttle flow @ max steam kg/hr
" = a— -Max throttle flc;w @ nor steam kg/hr
Max throttle flom‘r @ worst steam kg/hr
0.02 0.04 0.06 0.08 0.1 0.12
Exhaust press. kgf/cm2A '
H.Sasaki 10-Mar-03

3%
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Allowable Nozzle Forces and Moments LGTPR-813-1043 REV. - [

TTLE for Main Turbine POC-NO- v 9900-4.CT9901-018- |
CUSTOMER LG Engineering & Construction Corp. COMPLETEIN 42 sheETs

FINAL USER  Turkish Petroleum Refineries Corp.

Tupras Izmir Refine HP
PROJECT 19P D SERVICE  Recycle Compressor
Project .
JOB No. 7020 EBARA SER. No. R0O215708
ITEM No. CT-9901 S 25MB5/SRV-5DF ~ SET 1
/I _
. . 7 ‘
| _ JOB NO.:7020 UNIT : N/A
| -
@ LGE&C TUPRAS REQ'N NO.:7020-RQ-C-001| SH/OF
I LG ENCGINEERING & TUPRAS IZMIR REFINERY CONTRACTOR SPEC NO.: 174
' CONSTRUCTION DESEL/KEROSENE
‘ CORP. - HYDROPROCESSING PROJECT |- 9900- 4- CT9901- 0181
REV|o|1
( 4
[1 FOR APPROVAL JX[ FOR RECORD
TO SET TO  SET
S - AVOID DELAY - | ANY REQUESTED CHANGE OF THIS
UST- R TO MAINTAIN SHIPPING EQUIPMENT WILL RESULT IN:
OMER 10C 281-1 ' PROMISE, ' 1.CONTRACT PRICE ADJUSTMENT
o e ONE APPROVED PRINT MUST BE 2 EXTENDED SHIPPING PROMISE
RETURNED BY: AS THIS CONTRACT IS IN
813E 811-2 MANUFACTURING PROCESS.
821-1 811-3 o
Y. ] ) BY: DATE: BY: )77 DATE: SE£ ~fp. 6
821-4 ! . .
819 ‘ : ISSUEDBY EETr &/3
816-1
816-2 4
812-1 3 APPROVED BY ﬁ%’l@ée DEC-h="ont
812.2 2 _ g .
850- 1 FiNa-  Sep. 2 03 9] M. Jr€ . CHECKED BY
REV. PAGE DATE " APPD BY PREPARED BY . /olsrttt. P, £ 702
ELLIZETT ‘ Elliott Ebara Turbbmachinery Corparation

£804R4 GRIU~




SHEET No. 1 OF 3

ITEM No. CT-9901 MODEL No. 25MB5/SRV-5DF
EBARA SELIAL No. R0215708 SERVIICE Recycle Compressor
ALLOWABLE EXTERNAL FORCES AND MOMENTS
FOR DRIVER TURBINE -
AS PER 'NEMA SM23 X
NOZZLE NOMINAL DIA.| Fo (at M=0) | Mo (at F=0) LINE
d_(INCHES) (kgf) (kgf-m) TYPE
INLET 6 839 ‘ 768
2000 EQUATION
F - 6915 X 185 X D - M
0.9147

1500

' WHERE |,
E F : RESULTANT FORGE ( ket }
- .
: 1000
=z M : RESULTANT-MOMENT  {kgf-m )

® :
D : PIPE SIZE OF CONN ( INCHES)
500 UP TO 8 INCHES
ALLOWABLE D= d
AREA OVER 8 INCHES .
0 \ ; o = 16+d
500 1000 1500 . 2000 2500 3
FORGE [ kef ]
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SHEET No. 2 OF 3

MODEL No. _ 25MB5/SRV-5DF

ITEM No. CT-9901
EBARA SELIAL No. R0215708 ' SERVIIGE Recycle Compressor
ALLOWABLE COMBINED RESULTANTS OF FORCE AND MOMENTS
OF ALL TURBINE NOZZLE
AS PER NEMA sM23 Xx[ 1 ]
1500 EQUATION
Fc (at M=0) 1600 -
- 978 : - 34.58 X - 1 X Dc - M
Mc (at F=0) . F 5.6058
WHERE ,
1000 | Fc : COMBINED { kef )
£ ' RESULTANT FORGE
%
= Mc : COMBINED (kgfm)
E RESULTANT MOMENT
w
3 Dc : EQUIVALENT DIA. ( INCHES)
Z 500 | ‘
UP TO 9 INCHES,
_ : Dc = EQUIV. DIA.
ALLOWABLE OVER 9 INCHES,
AREA . ‘ b = 18+ EQUIVDIA
0 - : : — ' ¢ - 3
500 1000 1500 2000 .
FORCE [ kef ] De = 201
COMPONENTS OF Fec AND Mc _ Y
ALLOWABLE F (kg) 4 RIGHT ANGLE
VALVE EQUATIONS M (kg-m) - TO TURB.SHAFT
De ( INCHES) ‘[
Fox 457| Fox = 2268 X 1 X De P y
: B N
Fcy 1142 | Fey = 5670 X 1 X Dc |PARALLELTO My \ |/ // Fx
TURB.SHAFT | /7~ —
Foz 914 | Foz = 4536 X 1 X Dc| 1 g
, | Mx " DRIVER siDE
Mox 697 | Mox = 3458 X 1 X Do % |
Mz
i
Mcy 348 | Mcy = 1729 X- 1 X De :
Fz
z ]
Mcz 348 | Mcz = 1729 X 1 X Dc VERTICAL




SHEET No. 3 OF 3 .

CT-9901

ITEM No. © MQDEL Ne. 25MB5/SRV-5DF
EBARA SELIAL No. RO215708 SERVIICE Recycle Compressor
ALLOWABLE EXTERNAL FORCES AND MOMENTS
FOR DRIVER TURBINE
AS PER NEMA sM23 x[_1_]
NOZZLE NOMINAL DIA. | Fo (at M=0) Mo (at F=0) LINE
d (INCHES) (kgh) (kgf-m) TYPE
EXHAUST 42. 1462 1337 | ~=~==~—-
2000 | EQUATION
F- 8915 X 1 XD-M
09147
1500
WHERE ,
é F:RESULTANT FORCE  (kef)
: 1000 |
= M : RESULTANT MOMENT  ( kgf-m )
S
D : PIPE SIZE OF CONN  ( INCHES)
500 UP TO § INCHES,
ALLOWABLE b =d
- AREA OVER 8 INCHES .
: : s — , p - 16+d
500 1000 1500 2000 2500 - 3
FORCE [ kgf]




Chapter 4
Maintenance-Turbine

CHAPTER 4

MAINTENANCE - TURBINE
FOR
TUPRAS IZMIR REFINERY DHP PROJECT
SERVICE: RECYCLE COMPRESSOR DRIVER
ITEM TC-9901

EBARA SERIAL NUMBER: R021570803
FRAME: SRV-5DF

INTRODUCTION

This chapter will guide you in establishing an inspection program, covering both planning
and procedures. A troubleshooting guide is included as a quick reference to possible
cause and corrective action, and as an aid in developing a maintenance program. Also
included are the assembly and disassembly procedures providing the essential steps in
maintenance of major componenis of the turbine and driven machine(s). This chapter is
written assuming the individuals performing the maintenance are familiar with this type of
work, therefore, information provided covers the essentials only. All chapters of this
manual and associated drawings must be completely reviewed and a work schedule
established before starting any actual maintenance.

ROUTINE INSPECTION PROGRAM

The first requirement for satisfactory maintenance is a competent routine inspection.
Some important reasons for establishing an inspection schedule are listed below.

1. Serious safety hazards may develop as a result of part failures due to corrosion,
erosion, improper lubrication, and solid objects or "slugs” of liquid entering the turbine
or driven machine(s). '

2. Turbine train efficiency has an important influence on plant capacity. Planned
maintenance will help offset eventual main and auxiliary equipment deterioration and
will also help to maintain efficiency and overall plant reliability.

Emergency shutdowns can easily lead to hasty decisions by the operators and thus costly
errors. Emergency shutdowns are hazardous and extremely costly in terms of lost
production.  While a scheduled shutdown may be coordinated with other plant
requirements, unscheduled shutdowns usually upset or even stop the operation of related
equipment.

Improper operation ranks equal fo mechanical wear and corrosion as a cause of

equipment deterioration. Improper operation includes excessive speed, lack of proper
lubrication and excessive pressures and temperatures.
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Inspection should be supervised by an Ebara Corporation Service Representative to gain
the maximum benefit during shutdown. Ebara Corporation Service Representatives are
located in Regional Service Offices throughout the country to assist in this operation. It is
recommended that their training and experience be utilized since a knowledgeable

inspection and analysis of operating data can uncover potential trouble that would not
normally be recognized by others. .

When planning an inspection, the following factors will be useful in determining what areas
should be inspected most thoroughly, and what parts are most likely to require replacing.

7?7 |s data available to indicate past performance?

?? |s there evidence of mechanical difficulty?

7?7 What has been the maintenance experience over the past several years?

7?7 What parts.indicated a need for future replacement during the. last inspection?

7?7 Are there corrosive elements or boiler carryover in the steam supply?

A complete study of the turbine and driven machine(s) construction is essential before
inspection so that a thorough understanding of the function of each part may be gained.
INSPECTION PLANNING

Proper planning for a thorough inspection requires that external inspection be made prior
to the plant turnaround, during operation. This procedure includes the following:

1. Examine the foundation, base support and foundation bolts to determine if re-grouting
or bolt replacement will be necessary.

2. Check for unusual noises or vibration. This is a good indication of equipment
deterioration.

3. Analyze all temperatures, pressures, flows, etc., which have been recorded since the
previous inspection. Proper interpretation of this data can help determine which parts
will require replacement before the turbine and compressor is actually disassembiled.

4. Take an inventory of all spare parts. A complete set of recommended spare parts
should be in stock. If these parts are not available during the inspection, costly delays-
might be experienced. ‘

5. Inspect for oil, gas or steam leakage.
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INSPECTION PROCEDURE

This discussion recommends the maintenance procedures that should be followed, the
inspections that should be made and the corrective action to be taken.

-STEAM TURBINE WARNING-
BEFORE INSPECTION, DEPRESSURIZE THE CASING,
CLOSE AND LOCK THE INLET, EXHAUST AND
EXTFRACHON—(UNDUCHON} VALVES. BE SURE THE
TURBINE CANNOT BE STARTED WHILE IT IS BEING
WORKED ON. BE SURE TO FOLLOW GOOD SHOP
PRACTICES AND SAFETY PRECAUTIONS TO PREVENT
INJURY TO PERSONNEL AND/OR DAMAGE TO THE
EQUIPMENT.

-COMPRESSOR WARNING-

BEFORE INSPECTION, DEPRESSURIZE THE CASING,
CLOSE AND LOCK THE INLET AND DISCHARGE
VALVES. ALSO, IF THE PROCESS GAS IS TOXIC OR
FLAMMABLE, PURGE THE UNIT WITH AN INERT GAS.
BE SURE THE COMPRESSOR CANNOT BE STARTED
WHILE IT IS BEING WORKED ON. BE SURE TO
FOLLOW GOOD SHOP PRACTICES AND SAFETY
PRECAUTIONS TO PREVENT INJURY TO PERSONNEL
AND/OR DAMAGE TO THE EQUIPMENT.

RECOMMENDED ROUTINE INSPECTION
Suggested scheduled maintenance guidelines are as follows:
Daily

1. Check all oil levels and add oil as necessary.
Grease once per week. {Torque shaft bearing of multi-valve turbine steam chest cover,
T&T valve, etc.)

NOTE
See the grease ooze from the torque shaft bearing and stop.
If no grease is visible, then the line must be cleaned and
grease replaced since it has probably dried.

CAUTION
Apply extreme high temperature bearing grease specified
in the lubricant list.
2. Check bearing and lubricating oil temperatures.
3. Check turbine speed.
4. Check smoothness. of operation; investigate. sudden. changes. in. operating conditions.

or unusual noises. Refer to the Troubleshooting Guide located at the end of this
Chapter.
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5. If daily shutdowns are made, test the trip valve by activating the manual exerciser.
During this procedure the valve stem should visually be verified as moving.

Weekly

1. Exercise trip valve to prevent sticking due to deposits or corrosion if on a continuous
operating schedule, all valves, including those with a hydraulic exerciser, should be
exercised by partially closing the valve with the handwheel and then reopening.

Monthly

1. Sample lubricating oil and renew as necessary.

2  Check governor linkage for excessive play. Replace any worn parts.
3. Check the overspeed trip by overspeeding the turbine.

4. Refer to the document “Lubricant list” for lubricating of the turbine train system
components.

Annually
The following items must be carefully inspected:

Grease points
Repiace grease of torque shaft bearing of muiti-valve turbine steam chest cover, T&T valve, etc.
and the line.

Couplings - Diaphragm Type

Periodic inspection for the diaphragm type coupling is done during equipment shut down.
Inspect the coupling for loose fasteners, keys, rigid hubs or flange adapters. Check the
alignment and determine if any severe shifting has occurred in the machinery or the
bearings. Check the intermediate spacer assembly for any abnormal movement.
Excessive movement would indicate that a major overhaul be made to inspect the
diaphragm packs for possible failure. Refer to the coupling manufacturer's instruction
manual in the compressor instruction manual for further information.

The diaphragm type coupling is designed to transmit full torque at maximum misalignment
and paraltel offset capacities. Initial alignment of equipment should not exceed 1/4 of any
combination of maximum values for angular misalignment and parallel offset.

CAUTION
Over extending or compressing of the diaphragm pack
assembly beyond capacities can result in premature
failure. Dynamically, a single diaphragm pack assembly
is capable of moving only 1/2 of the total coupling
capacity.
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Journal Bearings - Spherical Seat

The journal bearing condition and clearances should be checked. Inspect for scoring,
cracks, indentations, and evidence of pounding in the babbitt metal and for proper bond
between the babbitt and the bearing shoes. Bearing clearances may be checked as

detailed under Disassembly and Assembly Guidelines, Tilt-Shoe Journal Bearings section
of this chapter.

Bearing clearance is preset at Ebara by grinding each seat, and seats are match marked
to a specific counterbore in the base ring. Shoes are normally not match marked and can
be interchanged or replaced without affecting clearance. In some special cases shoes are
match marked and clearance is affected if shoes are interchanged or replaced. f shoes
are match marked, then the complete bearing assembly must be replaced. Used bearings
can be returned for reconditioning.

This bearing requires a "pinch fit" into the bearing retainer housing of 0.013 to 0.038 mm
(0.0005 to 0.0015 inch). A loose fit may cause vibration.

Thrust Bearing

Before removing the thrust bearing, the axial endplay should be measured. Before
disassembling the bearing retainer, the rotor float should be measured. The thrust shoes
and thrust collar should be inspected for excessive wear, scoring or wiping. 1f any of these
conditions exist, renewal should be made. When renewing the thrust bearing, replace the
complete thrust bearing assembly. When the thrust bearing is replaced, the axial endplay
or rotor running position and the rotor float should be checked and adjusted as required.
Rotor

Visually inspect the condition of the rotor; if damaged or corroded, return to the factory for
repair and/or reconditioning.

Inspect the shaft journals and areas under the shaft seals for wear and corrosion.
Remaove light corrosion with crocus cloth.

Inspect oil baffles for signs of binding.

Check balance the rotor prior to installation.

Shaft Seals

Check the condition of the shaft end seals and interstate shaft seals.

Seals should be replaced if clearances are excessive or if chipped or otherwise damaged.
Lubrication System

Inspect the entire lubrication oil system. Check all relief valves, regulators, control valves,
pressure switches, temperature switches, thermometers, gauges, etc., to assure proper
operation.

Inspect oil coolers, filters, piping and reservoir for fouling.

Inspect the main, and-auxiliary oil pumps according to- manufacturer's instructions.
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Test the oil for water content, acidity, suspended solids, etc. Renovate or change oil as
dictated by these tests.

Refer to the oil system instruction manuat for detail information.

THESE ITEMS SHOULD BE CAREFULLY INSPECTED ON THE STEAM TURBINE:

Inspect the worm and worm wheel for proper contact and wear pattern.

Overspeed Trip - Electronic

Inspect the speed sensors that correct gap exist and no wear exist. Refer to the electrical
overspeed trip system manual, which is located in the panel instruction manual. The
governor instruction manual is located in the panel instruction manual.

Valve Stem Packing

inspect and renew all valve stem packing as required.

Steam Parts and Casing

Inspect nozzles and buckets for erosion (indication of entrained water in the steam) or
presence of deposits {(indication of boiler carryover).

Inspect the casing for indication of steam cutting or other damage to sealing surfaces.
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DISASSEMBLY AND ASSEMBLY GUIDELINES - MULTISTAGE TURBINES

It is important, when performing maintenance on the turbine, to remember that it is a
precision-built machine; and maintenance personnel should be familiar with this type of
equipment. All parts should be handled with due care. Any jacketing, insulation, piping as
well as other interference must be removed. Cleanliness is essential. All nicks and burrs
should be carefully removed from each part without damaging machined surfaces.
Bearings and shaft journals should be clean and well lubricated before assembly.

Assembly is essentially the reverse of disassembly. Dowels are used to facilitate
assembly of the parts where it is necessary 1o return the parts to their original alignment.
insert dowels before tightening nuts or capscrews.

Where gaskets or O-rings were removed, do not forget to install new gaskets and O-rings.
All high temperature bolting should be coated with Never-Seez or equivalent. Keys and
retaining screws should be replaced in their original locations. Where washers,
lockwashers, or lashing wire were used, be sure to install the same kind as originally used

. and at the proper location. Tanged lockwashers should have the tangs bent back into the
proper position on assembly. All parts should be clean and in good condition; all carryover,
carbon, and old sealing compound should be removed. Defective parts should be
renewed. Oil seals and bearing housings should be sealed across the split and around the
diameter with an oil resistant sealant.

The rotor should be clean and in good balance, having no excessive runout.

STEAM END BEARING HOUSING

To maintain “centerline support” during high thermal growths, the steam end bearing
fousing is a flexible type where vertical alignment is adjusted using factory set shims
under the housing and horizontal alignment is maintained using two keys, one top and one
bottomn vertical centerline. The steam end bearing housing is adjusted in the factory to be
concentric with the HP packing of the steam end. Likewise, the exhaust end bearing

housing is set in the factory to be concentric with the LP packing. No adjustments are
necessary in the field. If required, please refer to Ebara Service Representative for

. assistance.

Removal
1. Disconnect all piping and connections to top half steam end bearing housing.

2. Remove vertical flange bolting and dowels connecting end cover to steam end bearing
housing and remove end cover.

3. Remove dowels and capscrews at bearing housing horizontal spilit.

4. Rig and carefully remove top half bearing housing.

To remove journai and thrust bearings, refer to journal bearing and thrust bearing maintenance.
Installation

1. Install top half steam end bearing housing using oil resistant sealant to make up horizontal
and vertical joint. Caution when assembling not to damage oil baffle.
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2. Insert dowels and capscrews at horizontal split of steam end bearing housing.

3. Insert dowels and capscrews at vertical split connecting end cover to steam end bearing
housing.

4. Connect all piping and connections to top half steam end bearing housing.

TILT-SHOE JOURNAL BEARINGS

Two journal bearings support and radially position the rotor assembly. The journal
bearings are the spherical seated tilting pad type and are positioned by the bearing
retainers.

Removal
. 1. Remove the bearing housing top half. Refer to bearing housing removal.

2. Remove all piping, wiring, etc., inside the bearing housings. Tag for proper
identification.

3. On thrust end, if required, remove the thrust bearing cap and thrust bearings to gain
access to journal bearing. Refer to Thrust Bearing section.

4. Remove the top half of the bearing retainer by removing the retainer horizontal bolting.

NOTE
Care must be taken when removing the top half bearing
retainer. The bearing assembly is not fixed to the retainer.
When removing the top half retainer, the top half bearing
assembly should remain in place on the bottom half;
however, should it remain with the top half of the retainer, it
must be supported to prevent its falling out. Disconnect
temperature sensor leads (if supplied) and note location of
shoe(s) containing temperature sensor so that it may be
. returned to the same location.

5. Roll out the bottom half of the base ring while supporting the shaft, taking the weight
off of the bearing. Remove the bottom half of the bearing carefully to avoid dropping
and damaging the shoes. Do not rest rotor on seals. While bearing(s) are removed,
keep rotor supported to prevent damage to the seals.

Inspection

Inspect the bearing shoes for scoring, uneven wear, excessive wear and for cracking and
flaking and for proper bonding of the babbitt and other abnormal conditions. (Refer back
to Inspection section.)

Pinch Check

High speed rotating machinery hearings must generally be operated with a pinch of 0.073

to 0.038 mm (0.0005 to 0.0015 inch) diametral. eliminating relative locseness between
bearing and retainer, and between retainer and housing.
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Check the pinch by using a 0.25 mm (0.010 inch) shim on the horizontal faces of the
retainer. Shim should cover at least one half the surface area of the horizontal splits and
positioned on both sides of the bolts to minimize retainer and/or housing distortion. Using
plastigauge, about 0.38 mm (0.015 inch) thick, place one piece on top of the cage ring and
two at about 45°, the full length of the bearing. Hold in place with grease and pull the
housing and retainer down tight against the shims, measuring the gap with feelers to be
certain the housing and retainer are tight against the shim stock. Remove the housing and
retainer to determine the degree of tightness. The plastigauge should now show 0.216 to
0.241 mm (0.0085 to 0.0095 inch).

If the proper pinch is not obtained, the bearing assembly and/or bearing retainer bore may
need reconditioned or replaced. Repeat pinch check to assure proper dimensions. Be
sure all parts are clean. Verify proper procedure is being used.

Clearance Checks

Before doing a clearance check, the "pinch check" between the bearing assembly and the
bearing retainer must be done. Reler to Pinch Check section.

The most accurate and consistent methods for determining tili-shoe journal bearing
clearances are the "Component Measurement Method" and the “Shaft Lift Method".
Bearing parts and rotor journals should be measured at approximately room temperature,
217C (707F ), to avoid errors in thermal growth.

Seat and shoe thicknesses are held within tight tolerances during manufacturing, allowing
them to be randomly assembled in the hearing. Generally it is acceptable to mix odd seats
and shoes, if necessary, as long as proper clearance can be maintained. In rare cases,
Seat thickness may vary in a given bearing to compensate for the retainer bore being out
of round. Therefore, Seat orientation should be maintained. Shoes can be moved if
desirable. Wiped, pitted or badly scratched shoes should always be replaced. Shoes with
a shiny spot may be relocated to a position in the bearing where the load is less, usually to
the top. Oil must be removed from components when measurements are made.

The Component Measurement Method requires only the use of a micrometer. The
accuracy of this method depends on the accuracy of the micrometer and one's ability to
use it.

1. Measure individually the thickness of the shoes (Dimension a) with a ball end
micrometer and average the readings {Dimension a average).

2. Measure individually the thickness of the seats (Dimension b) with a micrometer and
average the readings (Dimension b average).

3. Measure the L.D. of the seat bearing surface ({the bearing retainer or the adapter
instalied in the retainer) with the split lines tight (Dimension ¢). Measure the |.D. three
ways - vertically and across the splits. All three dimensions should be very close. (If
the readings are off by a significant amount, the adapter halves may be reversed or
the split line shoulder bolts may have excessive clearance; in any case, this must be
corrected before continuing).

4, Measure the O.D. of the shaft journal (Dimension d}. The diametral clearance (D.C.)
equals the retainer or adapter .. minus twice the average thickness of the shoes
plus the seats, minus the shaft journal O.D.; i.e., D.C. = C - 2{a average + b average)
-d.
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The most reasonable method for determining tilt-shoe journal bearing clearances in the
field is the "Shaft Lift Method". For best results, bearing. parts and rotor journals. should. be.
at approximately room temperature to avoid errors due to thermal growth.

1.

2. Mount a 0.03 mm (0.001 inch) magnetic base indicator on the retainer, zeroed on the
top of the rotor as close to the bearing as possible.

3. Lift the rotor to the top of the bearing and read the vertical clearance on the indicator.
The indicator should jump as the rotor is lifted. Take care not to lift the rotor beyond
the bearing clearance. Whatever method is used to lift the rotor should allow small
increments of movement. A hydraulic jack with a piece of wood placed between the
jack and rotor is recommended. A strap and prying bar may also be used. Use of a
crane should be avoided. If a. crane must be used, it. is a. good. idea to mount a
second indicator on the casing or end wall zeroed on the retainer to show when the
retainer is being strained. To be safe, crane lifting force should be limited to 1/2 rotor
weight. This can be accomplished by putting an appropriate size hoist or come-a-long
between the crane and bearing housing. The rotor weight is shown on the Rotor
Assembly drawing in this Chapter and General Data Table in Chapter 1 General
Information.

4. Repeat steps (2} and (3) to verify readings.

5. Mount a second indicator in the same plane as the first to read horizontal rotor
movement.

6. Lift the rotor to the middie of the vertical clearance.

7. Pry the rotor from side to side. The total horizontal indicator movement gives the
horizontal clearance.

8. Repeat steps (6} and (7} to verify readings.

Installation

1. Lift and temporarily support the rotor shaft only enough to instali the bottom half
journal bearing.

2. Remove temporary support under rotor,

3. Install the top half journal bearing.

4. Mount top half bearing retainer. Insert dowels and bolting at horizontal split. Torgue
bolting and secure with 1.27 mm (0.05 inch) diameter lockwire, if noted on assembly
drawings.

5. Install steam end and exhaust end housings, refer to respective sections.
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THRUST BEARING
Rotor Float and Rotor Axial Position

Rotor axial position and the required rotor float are determined by adjusting shims between
the thrust bearing retainer rings and shim plates. The rotor float and axial position should
be checked and recorded prior to disassembly of the thrust bearing. Setting the rotor to
this dimension will insure that the internal clearances are properly maintained. Rotor float
in excess of the original setting (Refer to Table 4-3) is an indication of thrust bearing wear.
Shims may be added to compensate for this wear. A record should be kept of these shim
additions and the thrust bearing assembly should be replaced when the accumulated shim
additions exceeds 0.25 mm (0.010 inches).

The rotor axial position must first be set before any adjusiments are made for rotor float:
1. The rotor axial position is the clearance between the nozzle ring and the first stage

disk, also diaphragms to disks clearances. Refer to Table 4-3, bearing housing
outboard machined vertical face or Clearance Record drawing.

2. Insert or remove shims between shim plate and base ring of active thrust bearing to
maintain this rotor axial position.

NOTE
The active thrust bearing is located inboard or down-stream
of the thrust disk.

Rotor thrust disk must be against the active thrust bearing
when measuring for rotor axial position.

The active thrust bearing and steam end bhearing housing
must be completely assembiled when measuring for rotor
axial position.

When changing shim pack thickness, the same thickness
shims must be added to or removed from both top and
bottom halves of thrust bearing shim pack.

To Determine the Rotor Float:

NOTE
The thrust bearing (active and inactive sides) and steam end
bearing housing must be completely assembled when
reading rotor float.

1. Attach a dial indicator perpendicular to a vertical shaft face (such as the thrust disk) to
detect any axial rotor movement.

2. Jack the rotor as far as possible in both axial directions several times, observing the
dial indicator. The total axial movement is the rotor float.

3. If the rotor fioat is not within tolerance, it will be necessary to change the inactive
thrust bearing shim pack thickness.
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NOTE
When changing shim pack thickness, the same thickness
shims must be added to or removed from both top and
bottom halves of thrust bearing shim pack. Shims should be
macde from a non-corroding metal and free from burrs. Make
shim changes to the inactive thrust bearing shim pack when
adjusting for rotor float.

Removal
1. Check rotor float.

2. Remove top half steam end bearing housing. Refer to the Steam End Bearing
Housing section.

3. Remove thrust shoes one at a time while rotating thrust bearing retainer ring around
shaft, then remove the retainer halves, being careful not to damage the shoes or
machined surfaces.

NOTE
Keep all components of the thrust bearings in the order of
removal. Tagging is recommended.

4. Remove thrust bearing end covers being careful not to damage oil seals.
lnspecti'on

Inspect the thrust bearing shoes and thrust disk for excessive wear, scoring or wiping.
Inspect the equalizer blocks and thrust shoe butions for excessive wear. If any of these
conditions exist, renewal is recommended.

CAUTION
When renewing parts, replace only complete sets of
thrust bearing parts. DO NOT REPLACE INDIVIDUAL
THRUST BEARING PARTS, i.e., one shoe, one equalizing
block, etc.

Installation

The thrust bearing assembly should be clean, free from burrs and well ciled prior to

replacement. Be sure that, as the thrust assemblies are placed into position, all parts are

being replaced in the same position from which they were removed. Be sure that the anti-

rotation devices are properly positioned and engage with mating notches.

1. Install thrust bearing end covers, be careful not to damage oil seal rings, if supplied.

2. Install the retainer ring halves. Rotate the retainer ring around the shaft while
installing the thrust shoes one at a time. Be careful not to damage the shoes or
machined surfaces. Replace any internal piping, wiring, etc.

3. Recheck the rotor axial float as previously described. If the float is not within design,
recheck bearing adjustments.
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Replace top half steam end bearing housing. Refer to steam end bearing housing
assembly.

Replace all piping, wiring, etc.

CASING DIAPHRAGMS AND NOZZLE RINGS

The diaphragms are located vertically in the casing grooves by shims at the bottom of the
grooves and laterally by means of adjusting screws at the horizontal joint. The upper
halves of the diaphragms are fastened in the same manner to the top half turbine casing
and remain with the turbine casing when it is lifted. The diaphragms are adjusted on
assembly with a mandrel to allow for rotor deflection and insure that the packing is
concentric with the shaft.

Removal

1.

2.

10.

Remove top halves of packing cases. Refer to Packing Case Removal.

Remove all piping, linkage, etc. connected to top half turbine casing and steam chest.
If steam chest cover is to be removed, refer to steam chest section and remove
steam chest cover.

Remove turbine case horizontal flange bolting and dowels.
Insert guide studs, one each side of turbine casing.

CAUTION
Rotor must be in running position while removing top
half turbine casing.

Insert jack screws to break turbine casing joint.

Rig top half turbine casing so that it is parallel to bottom half and slowly lift until clear
of rotor and guide pins. When casing has been removed, set it on floor, resting on
wooden blocks in a level position. {This will prevent machined surface damage and
casing warpage.)

Remove rotor. Refer to rotor section.

Remove set screws at horizontal split of turbine casing retaining the diaphragms (one
each side) and lift out diaphragms.

NOTE
Shims at the bottom of the diaphragm grooves in turbine
casing are used to adjust diaphragms vertically in turbine
casing and must be replaced in the order of removal. Do not
intermix.

Remove bottom half nozzle ring caulking band.

Remove cap screws and lift out botiom half nozzle ring.
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11.

To remove top half nozzle ring, and diaphragm, the top half turbine casing must be
turned over and properly supported in a level position. Repeat steps 8, 9, and 10.

Inspection

inspect casing diaphragms and nozzle ring for steam cuts, cracking, corrosion, erosion,
and build-up from boiler carryover. Replace damaged or worn parts. Remove any build-
up and thoroughly clean all sealing compounds from alt joints being careful not to remove
any metal or damage any parts.

Installation

1.

8.

9.

10.

Make up joint between nozzle ring and turbine casing using Copaliite. Install the
nozzle ring, insert cap screws and tighten. Prick punch capscrews.

Install new nozzle ring caulking band peening entire radius to a tight fit.

Install bottom half diaphragms in bottom half turbine casing and top half diaphragms
in top half turbine casing. Adjust diaphragms for rotor deflection and concentricity to
the shaft, and then roll in diaphragm shaft seals.

Replace rotor. Refer to Rotor section.

Make up turbine casing horizontal joint by applying a thin coating of Copaltite on
flange surfaces. A study of the casing will doubtless be of great value, bearing in
mind that chambers and passages subjected to different pressures must be isclated
from each other. This is of importance in preventing steam leakage outward or air
leakage into the casing.

The sealing compound or its equivalent is applied on the casing horizontal flange
inboard of the boltholes terminating at the vertical joint of the exhaust end packing
case. The diaphragms also sealed with the same sealing compounds; placed cn the
downstream side but adjacent to the diaphragm keys and across the downstream
side of the dasing diaphragm grooves 1o meet the casing horizontal joint sealant.
Insert guide rods in bottom half turbine casing.

Rig top half turbine casing to be parallel to bottom half turbine casing and lower
slowly over guide rods onto bottom half turbine casing. Insert horizontal flange
dowels just before top half casing contacts bottom half.

Insert horizontal flange nuts and tighten.

Rotate the rotor by hand to check for possible binding or interference.

Connect all piping, linkage, etc. that were removed for disassembly.
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LABYRINTH SEALS

Removal

1.

For complete inspection of all seals, the top half of both turbine casings must be
removed. Refer to the appropriate sections.

Remove packing anti-rotation capscrews from steam end packing, exhaust end
packing and diaphragm seals.

Remove packing springs, if used, and roll labyrinth sections out.

NOTE :
Labyrinth sections are numbered and must be kept in the
order of removal. Tagging is recommended.

To Remove Packing Retainers:

4,

5.

7.

Remove rotor. Refer to Rotor Removal.
Remove anti-rotation set screws at horizontal split of bottom halves packing retainers.
Remove spacers, if used, from each side of bottom halves of steam end packing

retainer and exhaust end packing retainer.

NOTE
These spacers are fit at assembly to maintain the axial
position of the labyrinth packing and must be replaced in the
same location. Tagging is recommended.

Lift out packing retainers.

Clearance Check
The labyrinth seal clearances should be checked each time the unit is disassembled as
follows:

1.
2.

Remove the top and bottom sections of the labyrinth seals.

Assemble the top and bottom labyrinths securely together using a clamp (such as a
hose clamp). Be sure the sections mate properly. Use shims between each labyrinth
section if the seals are designed with a saw cut.

Measure the labyrinth inner diameters with an inside micrometer.

Measure the shaft diameter of the corresponding labyrinth locations with an outside
micrometer.

The difference between the measurements in Steps 3 and 4, is the labyrinth seal
diametral clearance.

NOTE
If these clearances exceed the design clearances, the
labyrinth seal should be renewed.
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An alternate method of checking labyrinth clearances:

NOTE
When using alternate method, all labyrinth sections must be
shimmed tight. The shims are inserted between the O.D. of
the tlabyrinth section and the I.D. of their corresponding slots.

1. With bottom section of ali seals installed and shimmed, lay appropriate size strips of
lead wire axially on the bottom center of the seals.

2.  With journal bearings mounted, instali rotor.

3. Use feeler gauge to check side clearances.

4. Place lead wire axially on the top center of the rotor shaft in the seal areas.

. 5. Assemble top halves of inner steam end and exhaust end packing retainers.

6. Replace top half of turbine casing and steam end packing case. Tighten bolting.

7. Remove top halves steam end turbine case, inner steam end packing, and exhaust
end packing. Measure the flattened areas of lead wire which was placed on the top of
the rotor.

8. Remove rotor and measure the flattened areas of lead wire placed on the bottom

‘halves of seals. These measurements will be the radial clearances.

CAUTION
The shims used to backup the seals during lead wire
measurements must be removed before running the unit.

Installation

1. Roll top and bottom sections of diaphragm labyrinth into diaphragm slots, insert and
. fasten springs, if used.

2. Apply Copaltite in the bottom turbine casing in the radial areas which contact the
steam and exhaust end packing retainer and install packing retainer.

3. Insert spacers at each side of the bottom halves of the inner steam end and exhaust
end packing retainers.

NOTE
Spacers must be replaced in the same locations from which
they were removed.

4. Press bottom half packing retainers firmly in turbine casing, keeping horizontal splits
even on both sides with turbine casing horizontal splits.

NOTE
The bottom halves must be pressed and held firmly into
place until completion of Step 5.
5. Install anti-rotation set screws at horizontal splits of packing retainer.
| 4-16 ' Dec. 2003
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6. Roll top and bottom labyrinth sections into the seal slots. Replace springs, if used,
and anti-rotation keys.

7. Install rotor.

8. Mount top halves of labyrinth packing and tighten bolting at horizontal splits.

9. Apply Copaltite sealant on all top half packing retainer which contacts turbine casing,
and assemble turbine casing. Refer to Casing, Diaphragms and Nozzle Rings section.

ROTOR REMOVAL AND INSPECTION

1. The rotor can be removed after the bearing cases, journal bearings, thrust bearings,
top half turbine case, and top halves of casing end packing retainers have been
removed.

2.  When lifting or handling the rotor, rope, nylon slings or sheathed cables should be
used to prevent damage to the machined surfaces. The slings should be placed
outside the disks but not on the shaft journals. It is advisable to use a spacer
between the slings immediately above the disks to separate the slings so that they do
not come in contact with the disks or buckets. Care must be taken to prevent damage
to labyrinth seals.

NOTE
The rotor must be kept level relative to the casing and
should be lifted vertically until it has cleared the casing.

When setting the rotor down, support it so that the weight of
the rotor does not rest on the disks. The rotor shouid not be
supported on the shaft journal surfaces. Resting points can
be protected by use of soft copper or lead sheet.

3. Examine the buckets, shrouds and disk assemblies to see that they have not been
chipped, cracked, eroded or otherwise damaged. Examine the shaft areas for
corrgsion or grooving.

4. Examine the shaft journals to see that they are not scored or worn. Mechanically
clean the rotor assembly, being careful not to remove any metal or damage it in any
manner.

NOTE

Some turhines with vibration sensing equipment have
specially prepared shaft vibration measurement areas near
the shaft journals. These areas will appear blemished and
discolored, which is normal. When this is found, care must
be taken during maintenance work to preserve the shaft
condition in this area, otherwise the compensation provided
for electrical effects will be lost. The areas should be
identified and protected when cleaning or handling the rotor.
The shaft vibration measurement areas are indicated on the
rotor assembly drawing.
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5. The rotor assembly should be indicated for concentricity, then check balanced.

OVERSPEED TRIP (Electric)

Refer to the Woodward ProTech 203 Manual for information on the electronic overspeed
trip system. The manual is located in Chapter 6 - Accessories.

CAUTION
Never operate the turbine unless the trip mechanism
is known to be in proper working condition. Shut
down by actually overspeeding the turbine whenever
possible, keeping in mind the driven equipment, and
noting the tripping speed and functioning of the trip
. mechanism and all protective valves operated by it.
Also, after an extended idle period, test the trip several
times before putting the unit in service. '

SPEED PICK-UP, KEYPHASOR, AXIAL, AND VIBRATION ASSEMBLY

The speed pickup assembly consists of the pickup and gear wheei mounted on the turbine
shaft directly below the pickup assembly at the exhaust end of the turbine. Axial and
keyphasor probes are focated on the steam end bearing housing, outboard. Vibration
pickups are all located immediately outboard of the bearings at 45 Degree off centerlines.

Removal

1. Disconnect any piping and connections from pickup assembly. Tag in order of
removal.

. 2. Unscrew the speed pick-up assembly and remove as a unit from exhaust end bearing
housing.

NOTE
The Speed Pick-Up gear wheel is a permanently installed
part of the rotor assembly. It should not be removed under
normal circumstances. |If it is removed, the entire rotor
assembly should be rebalanced.

3. Unscrew the axial, vibration, and keyphasor assemblies and remove them from the
steam end bearing housing.

Instailation
1. Mount speed pickup assembly to bearing case using oil resistant sealant.

2. Adjust clearance between speed sensor tips and gear wheel to inches 1.02 ? 0.127
mm (0.040 ? 0.005).

3. Replace the axial, vibration, and keyphasor assemblies.
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4, Check the gap of the axial probe, the setling should be 1.12 ? 0.05 mm (0.044 ?
0.002 inches}. Check the gap of the keyphasor probe, the setting should be 0.79 ?
0.05 mm. {0.031 7 0.002 inches). Check the. gap. of the. vibration probe, the. setting.
should be 1.27 7 0.127 mm {0.050 7 0.005 inches).

5. Connect wiring to axial and keyphasor pick-ups.

6. Replace end cover.

7. Replace all piping and wiring. The piping must be connected in the order of removal.

INLET STEAM CHEST

STEAM CHEST

Removal

1.

Remove all piping and linkage connections from steam chest cover. Tag in order of
removal.

2.  Remove steam chest cover nuts and dowels, lifting steam chest cover as a unit.
3. To remove lifting rods, the rod ends must first be disassembled from the links.
CAUTION
The links are spring loaded. Use cap screws for
assembly and disassembly of links.

4. Remove lifting rods by removing roll pins and nuts and unscrew rod end from rod.

5. To remove valves, back away set screw in nut on top of valve stem and carefully
remove nut. Make sure that the threads do not gall due to burrs in the setscrew hole.
The valves can then be removed from the lift bar. Tag in order of removal.

6. The valve seats are lightly shrunk in and spot welded in three places to the steam
chest and are removed by grinding the weld and freezing the seat to free it from the
steam chest.

Inspection

1. Inspect valves, valve stems and valve seats for steam cutting, erosion and corrosion.
Replace if necessary.

2. Inspect lifting rods and rod bushings for wear. Replace if necessary.

3. Check valve gear pins and bearings for wear. Replace if necessary.

Installation

1.

The valve seats are shrunk in the steam chest by freezing. The valves are then spot
welded in three places to steam chest.
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Locate valves in the proper opening order, torque nuts with 20 ft-lb maximum torque,
and secure with set screws. Prick punch metal over set screws to keep them from
backing out.

CAUTION ‘
Metal must be upset over the setscrew, otherwise, the

setscrew or valve stem nuts may become loose and
pass through the unit causing severe damage.

Replace lifting rods in steam chest cover, if removed, in the reverse of disassembly.
Use capscrews for assembly.

Make up steam chest cover joint with Copaltite and a new gasket. Be sure joint
surfaces are clean before applying sealing compounds.

Assembly cover to steam chest. Dowels and keys are provided to insure accurate
assembly.

Assemble and tighten the Steam Chest cover bolting.

Connect linkage and all piping to steam chest cover.

SPARE ROTOR FIT-IN CHECK PROCEDURE

4-20

When the spare rotor will be assembled in the turbine, adjust it's location according
to the following procedures.

The axial location of rotor should be determined based on the clearance between the
nozzle ring and the first stage moving buckets.

After the rotor is properly located, adjust the rotor axial float as indicated in the
Instruction Manual.

The adjusting procedures are also included in the Manual.

Finally, confirm that every radial or axial clearance (of packing, bearing, etc.) is
proper within the tolerance specified in the “Turbine Assembly Drawing”.

If any measured clearances are off the specified criteria, correct them according to
the procedures in the tnstruction Manual.
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TABLE 4-1 TROUBLESHOOTING GUIDE

TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION

1. Low lube qil pressure 1. a. Faulty lube oit pressure 1. a. Calibrate or replace.
gage or switch.

\

|

b. Low oil level. b. Add oil.

¢. Qil pump sucticn plugged. ¢. Clear pump suction, :

|

i d. Leak in oil pump suction d. Tighten leaking connections,

| piping. and/or place gaskets. |

| i

| . e. Clogged oil filter. e. Clean or replace oil filter |

| cartridges. |
f. Failure of main and f.  Repair or replace pumps.

auxiliary oil pumps.

g. Operation at a very low g. Increase speed or operate the
speed without the auxiliary auxiliary oil pump to increase oil
oil pump running. (if main oil pressure.

pump is shaft driven).

h. Relief valve improperly set h. 1. Adjust relief valve
or stuck open. 2. Recondition or replace relief
valve.
i. Incorrect pressure control i. Check control valve for correct
valve setting or operation. setting and operation.
j. Oilleakage. j- 1. Tighten flanged or threaded
. connections.
2. Replace defective gaskets.
k. Bearing oil orifices missing k. Check to see that oil orifices are
| or plugged. installed and are not obstructed.

| Refer to the lube system schematic
diagramfor orifice-locations,

I.  Clogged or restricted oil [.  Clean or replace cooler.
cooler.
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TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)
TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION
2. Excessive bearing oil 2. a. Faulty temperature 2. a. Replace temperature gage(s).
drain temperature and/ gage(s).
or bearing wear.
b. inadequate or restricted b. 1. See #1 in "TROUBLE" column.
flow of lube cil to bearings. 2. If pressure is satisfactory, check
for restrictions in flow of lube oil
to the affected bearings.
. c. Poor conditions of lube il ¢. 1. Change oil.
or dirt or gummy deposits in 2. Inspect and clean oil strainer or
bearing. fiter more frequently.
3. Inspect and clean bearings.
4. Check with oil supplier tc see
correct oil is being used.
d. Inadequate cooling water to d. 1. Increase cooling water supply.
lube oil cooler, 2. Check design coofing water
inlet temperature.
e. Fouled oil cooler, oil or e Clean or replace oil cooler.
water side.
f. Wiped bearing. f. 1. Replace journal bearings.
2. Determine and correct cause of
wiped bearing.
g. Excessive oil viscosity. g. 1. Refer to Chapter 5 for oil
. requirements.
2. Check oil requirements with
supplier.
h. Vibration. h. See Item #3.
i. Waterin lube ail. i. See ltem #5.
i BRough rotor shaft journal j- 1. Stone or chrome plate journal,
surface. if practical.
2. Replace shaft, if necessary.
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TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

3. Excessive vibration.

NOTE:

Vibration may be
transmitted from the
coupled machine. To
localize vibration,
disconnect coupling and
operate driver alone.
This should help to
indicate whether the
driver or driven machine
is causing the vibration.

Improperly assembled
parts.

b. Loose or broken bolting.

c. Piping strain.

d. Sympathetic vibration.

e. Shaft misalignment.

f.  Dry coupling.
g. Worn or damaged coupling.

h. Bent rotor shaft caused by
uneven heating or cooling.

3.

Shut down, dismantle, inspect and
correct. If any changes are made
to-the rotor, the rotor should be
balanced prior to operation.

Check boiting at support
assemblies. Check bedplate
bolting, tighten or replace.

Inspect piping arrangement and
proper installation of pipe hangers,
springs, or expansion joints.

Adjacent machinery can cause
vibration whan the unit is
shutdown, or at certain speeds due
to foundation or piping resonance.
A detailed investigation is required
in order to take corrective
measures.

Check shaft alignment at operating
temperatures. Correct any
misalignment.

Lubricate coupling.
Replace the coupling.

1. Turn the rotor at low speed
{500 to 1000 rpm) untit
vibration stops, then gradually
increase speed to operating
speed. If vibration occurs at
higher speeds, reduce speed
to a point below that where the
vibration occurs. Hold speed
at this point for a while, then
increase-speed- again. If
vibration continues, shut down
the unit, determine and correct
the cause.

2. Straighten or replace shaft.

4-24
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TABLE 4-1 TROUBLESHOOTING GUIDE

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

Operating in or near critical
speed.

Build-up of deposits on
rotor.

Unbalanced rotor.

Damaged rotor.

. Excessive bearing

clearance.

Liquid "slugs” striking rotor.

L.oose rotor parts (rare
case).

QOperate at other than the critical
speed.

1. Clean the wheels and blading.
2. Check balance.

1. Inspect rotor for signs of
rubbing.

2. Check rotor for concentricity,
cleanliness, loose disks,
buckets or shrouds.

3. Re-balance rotor.

Replace or repair rotor.
Re-balance rotor.

Py =

. Replace bearings.

1. Locate and remove source of
liguid.

2. Drain the casing of any
accumulated liquid.

Repair or replace the loose part. -

4. Shaft Misalignment.

Piping Strain.

Warped foundation or
bedplate.

1. Inspect for proper installation
of pipe hangers, springs, and
expansion joints.

2. Inspect the piping
arrangements and correct as
necessary.

1. Check for possible settling of
the foundation support.
Correct footing as required.

2. Check for uneven
temperatures surrounding the
foundation or bedplate causing
distortion.
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TABLE 4-1 TROUBLESHOOTING GUIDE
(Continued)

TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION
5. Water in lube oil, 5. a. Leak in lube oit cooler 5. a. 1. Hydrostatically test the tubes
tube(s) or tube-sheet. and tube sheets for leaks and
repair as necessary. Refer to
manufacturer's instructions for
test pressure and procedures.

2. Replace zinc protector rods {if
installed) more frequently if

} leaks are due to slectrolytic

| . action of cooling water.

b. Condensation in oil b. 1. During operation, maintain a
reservoir. minimum lube oil reservoir
temperature of 120°F (49°C} to
permit evaporation of entrained
water. To avoid excessive oil
vaporization does not exceed a
reservoir temperature of 150°F
{65°C).

2. When shutting down, stop
cooling water flow to the ol
coolers when bearing oil drain
temperatures are equal to the
lube oil coaler outlet
temperature.

6. Turbine fails to start. 6. a. No steam pressure at 6. a. 1. Check shuioff valve(s)
steam inlet. between the turbine and boiler
. to be sure they are open.
2, Check the steam strainer to
see that it is not clogged.
3. Check to see if trip vaive is in
the open position.

b. No steam pressure at b. 1. Check that the steam governor
steam chest. valve(s) stem(s} is not binding
and sticking in the closed
position.

2. Check the governor valve
linkage(s) to be sure it is not
binding.

4-26 Dec. 2003



Chapter 4
Maintenance-Turbine

TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

6. Turbine fails to start.
(Continued)

6.

¢. No lube oil pressure.

d. Faulty or improperly set low

lube oil pressure
mechanism(s).

e. Rotor assembly binding.

f. Steam nozzles.

h. Weedward-governolow
lubo-oi-chut-down:

The lube cil systern must be
pressurized to reset the low lube
trip mechanisms before the turbine
can he started.

Repair or replace faulty
mechanism{s) and adjust.

Manually rotate the rotor. If
binding or rubbing, dismantle and
correct the cause.

Loss of power will usually occur
before scale deposits build-up
sufficiently to clog nozzles.
However, if nozzles are clogged,
then turbine must be dismantled to
clean nozzles.

Add-oil-

Roforto-Woedward-goverrar

7. Turbine will not come
up to speed or refuses
to accept the load.

NOTE

** |ndicates when nozzle
ring pressure is lower
than steam inlet
pressure.

* Indicates when nozzle
ring pressure equals or
nearly equals steam
inlet pressure.

. a.**Binding or interference in

governor linkage.

b.* Restricted steam flow at
inlet.

c.* Steam nozzles parially
plugged.

d.** Steam inlet control valve(s)

not fully open

Correct binding or interferences.
Lubricate as required.

1. Clean or replace steam strainer.

2. Check that trip and throttle and/
or other valves between turbine
and boiler are fully open.

Clean nozzles.

1. Check valve stem for possible
binding.

2. Loosen or replace tight
packing.

3. Check that valve(s) and
linkages are operating
throughout full travel

Dec. 2003
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TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

*%

Turbine will not come
up to speed or refuses
to accept the load.,
(Continued)

NOTE

Indicates when nozzle
ring pressure is lower
than steam inlet
pressure.

Indicates when nozzle
ring pressure equals or
nearly equals steam
inlet pressure.

. e.* mproper air signal to
governor (if pneumatic con
trolled).

g.* Low steam supply pressure
and/or temperature.

h.* High steam exhaust
pressure.

I.* Load exceeds turbine
rating.

1. Check for proper air signal to
the governor speed changer.

2, Check for air leaks in air signal
line.

Increase steam supply
pressure/temperature to the
design values.

Refer to Table 3-1

Reduce exhaust pressure to
design value.
Refer to Table 3-1.

Reduce load to design. Do not
operate the turbine in excess of
specified contract rating.

Excessive steam
leakage past shaft-end
seals.

. a. Womn or damaged packing.

b. Packing case and/or
packing (labyrinth or carbon
ring) not properly installed.

8.

Replace packing.

1. Examine packing case for
burrs, foreign matter on
horizontal or vertical joints
preventing proper fit Clean, if
necessary.

2. Examine packing for foreign
matter.

3. Examine packing springs
(when used) holding segments
in position. Replace weak or
broken springs.
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TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

8. Excessive steam 8. b. Packing case and/or 8. b. 5 & i Fro
leakage past shaft-end packing (labyrinth er-earben float-axdaliy—ho-outboard
seals. #rg) not properly installed. face-oi-the-carbons PR
{Continued)

¢. shaft under packing rings c. 1. Clean and polish shaft or shaft
scored, corroded or fouled sleeves.
with dirt. 2. If necessary, replace shaft

sleeves (if provided) or chrome
plate the shaft as required.

d. Back pressure on packing d. Check for restrictions in leak-off
case. lines and water traps.

e. Improper vacuum on gland e. Maintain the recommended
exhaust system (if vacuum on the gland exhaust
installed). system. Refer to the leak-cff

system schematic for the designed
leak-off pressure. If this pressure
cannot be maintained, check for
satisfactory operation of the
ejector, leaks in the leak-off piping
and the gland condenser cooling
water supply flow and temperature.

9. Excessive steam 9. a. Nozzle and/or turbine 9. a. Inspect rotor and nozzle. Repair or
consumption. wheels excessively worn or replace defective parts,

damaged.

b. Worn or damaged shaft b. Replace shaft seals.
interstate seals.

c. C.

10. Turbine does not cool | 10.a. Steam leakage into secured | 10.a. Check trip and throttle valve or

after shutdown.

turbine.

steam shut-off valve to see that it
is closed tight. If valve is closed,
check for valve leaks.

Dec. 2003
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TABLE 4-1 TROUBLESHOOTING GUIDE

(Continued)

TROUBLE

POSSIBLE CAUSE

CORRECTIVE ACTION

10. Turbine does not cool
after shutdown.
(Continued)

10.a. Steam leakage into secured
turbine.

{Continued}

See that steam is not backing up
into the casing from another
source.

Check exhaust valve (if non-
condensing turbine) to see if it is
closed tight. If closed, check for
valve leaks and correct valve
seating.

12. Speed increases as 12.a. Leaky governor valve{s) or | 12.a. Reépair and/or replace valve(s) or
load is decreased. seats. seats.
b. Slow responding governor b. Free all sticking parts such as
due to worn or sticking governor linkage pivot points and
parts. valve stem(s). Replace worn parts.
c. Governor vaive(s) not fully c. Adjust the valves and/or linkage to
closed. properly seat the valve(s).
13. Trip valve not 13.a. Trip improperly adjusted. 13.a. Test the overspeed trip regularly.
functioning properly. Adjust the trip to actuate at the
speed given in Table 3-1.
b. Defective trip mechanism, b. Inspect the condition of all trip

springs.or latches.

parts. Replace. defective parts.
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TABLE 4-2
TURBINE DESIGN CLEARANCES

EBARA SERIAL NUMBER: R021570803

ITEM CT-9901
FRAME: SRV-5DF
mm
Minimum Maximum

SHAFT SEALS (RADIAL):

Steam End 0.39 0.47

. Exhaust End 0.39 0.47

Diaphragm 0.39 0.47
JOURNAL BEARINGS (DIAMETRAL):

Steam End Journaj 0.191 D.242

Exhaust End Journal 0.127 0.178
THRUST BEARING:

Rotor Axial Float 0.23 0.30
DIAPHRAGM TO DISC (AXIAL):

Stages 2.3 1.35 2.1

Stages 4 6.11 6.86

. Stages 5.5DF 2.93 3.69

NOZZLE RING (AXIAL):

Stage 1 1.44 1.70

Stage
OIL BAFFLES (RADIAL):

Steam End 0.13 0.18

Exhaust End 0.13 0.18
COUPLING HUB PULL-UP: 3.66:10.13
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6 |ALIGNMENT T00L |75 37194 22-5 |P255B063 FLAT |
1 |BRG. HSG. ASS' ¥ |AERNSTEL 3-1 |E8641583-210 [STEAM END 7 |cauTion PLATE  |E%EmE 22-6 [P6200B00B-1
6 [STUD FM305KX115 3-2 |FSK-H30115 4 |cAUTION PLATE  |EREnE 22-7 |P62008013-1 NOTES
& [WASHER. LOCK _ |ZRB-M30 3-3 |ZRE-J3C Lpeny mwma_mmaum_wzmmmxm:o%»_.jiu To
2 JP1N. DOEL ty 3-4 |B845906-16 _ 2.APPLY ANTI SEIZE LUBRICANT TO THE SCREW
1 JARROW ROTATION |X B YA-80 3-5 |rA-880 RTDERS 25-1 [EB671817-10 |STEAM END ! THREADS SUBJECTED TO HIGH TEMPERATURE.
3-6 RTOERR 25-2 [EB671818-10 [EXHAUST END v 3.THRUST BRG. ORIFICE DISCHARGE S1ZE MAY HAVE TO
1 |BRG. HSG. ASS' Y |GERNSERD 3-7 |EB6L1787-60 |EXHAUST END BE ADJUSTED ON TEST FLOOR TO MAINTAIN A TEMP. .
3 4 |SCREW. CAP BSH-MZ24 X80 3-8 _|BSH-H24080 RISE OF 22~25'C AT DESIGN SPEED.
E 2 |SCREW. CAP BSHW-M24x105 | 3-9 |ASHW-H24105 1 |TURNING GEAR WNIT [5-=u#¥raz=vb | 26-1 |- S MPO ! 4.ALL DIMENSIONS ARE 1N MILLIMETERS.
E 2 [PiN. cowEL ¥hLy 3-10 |B845906-40 -4 |SCREW. CAP FMETX35 26-2 [F1-408035 v m.mmﬁmm mmww «mmmmmmxwww_mmmmmu%ﬁm
; L{WIRE AR~ 1. 2X5W 3-11 |WAR-B1205 M Mn_mnmm w“ M8 MM-W mz A08 ST f 6.FOR CONTROL SETTING DIAGRAM SEF DWG.’ES/B651493".
E 1 | STM. CEST OVER K5Y |EREAA-EL 4-1 |B654467-27  [INLET 1 [LIMIT SHITCH A55'Y |z ok 24 970Y 26-5 |£8652739-GR. | | IMATAE SIATKSDI : 7-FOR CLEARANCE RECORD SEE DWG. mw%ﬂ“mmm. -
; 1 |PUaTE, BaFFLE HRyaadi-t 26-6 |E8643425-1 t=3.0 | m.w_mmﬁn mmmdqmmmemmmmmw_.‘jz.
3 i [SUPPORT 6.1 |B667661-5 STEAM END
6 |STUD FMZ4TX55 6-2 |FT-AZ4055 TURBINE ASSEMALY |9-CokR 50_|E8690313-50
6 |WASHER, LOCK__|ZR-mM24 5-3 |ZR-JZ4 —
2 [PIN, TAPER BST-20X100 6-4 |BST-K20100 3E
+ [SHIM v 6-5_|EBE42Z128-GR. 1 |STEAM END ¢ Loy -5 NI TORBCET US4 b LN L
% |5TuD FMIGTX75 5-6 |F1-A36075 G 2, REBCERT3A0 EARUAGY LI 2-o-3) 105 E,
z ; L
4 [Pin TAPER  [B5T-20%90 6-7 |B5T-H20590 3 niat o
Z |5CREW, JACK  [5TB-M22x70 5-B [578-A22070 THaZteBTECE, 25° CHMAZACKE. 407/ REEACIECE,
1 [CAUTTON PLATE [dxEEE 5-9 |EB563085-1  |FOR DIL BAFFLE 4. ASOMEEE e A ChE
1 |SUPPGRT 455" |iRmmn 6-10 |EB64 1777-GR. 3 |EXHAUST END o AiFom A ERBRYMTCE.
1 |KEY PLATE $-Tu-t 6-11 |EB622297-1  |EXHAUST END 5. 7v10-AETRE, BE° ES/8651493° SEAL. |
2 JPIN, TAPER BST-16X85 6-12 |BST-H156085 7. 5U759AL3- Fa, BR ES/B691252° $RAL.
4 |STUD FM24TX95 6-13 |FT-AZ4095 | 8. 7 -5y ATERORS FBORIRAY * ES/B621715" BEOCL,
'
1 |roToR Ass'Y |a-s-En 7-1 |EB600459-40 @ -
1 [COUPLING NUT [mo7uudrat 7-2 |Pesri6 4,5, CW ; [
1 [OIL SEAL RING [A4wy-A1y7 7-3 |A635647-40
1 [PACKING ASS' Y [EERATEL B-1 |EB632323-GR. 1 [STEAM END @
1 |PACKING ASS' Y |BERA+- T B-2 |EB632325-GR. t |EXHAUST END
s
1 [NGZILE RING ASS'Y |/ai5780 9-1 |E8611663-3 @ , @@@@
26 |SCREW-CAP BSH-M16%35 9-2 |BSH-HA15035 _“ 1
7 |CAULKING BAND |3 %oriut 9-3 |A638182-23 / [ 1}
24 |SCREW. SET CS-MIZX45 10-1 |C5-H1245 2 4y J | A N— 1
5 [SHIM, DIAPHRAGM 547750854 10-7 |E8613027-4 ) Nm\ /\
1 |DIAPHRAGH ASS' Y |97 75480 10-3 |E8610937-101 |2KD.
1 |DTAPHRAGM ASS'Y [$4¥ 7740 10-4 |EB61093B-112 |3RD. 11
1 |DIAPHRAGM ASS'Y |94v754E0 10-5 |EBS10939-6 4TH. 11 _ A STEAM [NLET
1 [DIAPHRAGM ASS'Y [F4777080 10-6 |ER510940-6 __ [5TH. — T Iv ‘a0
1 |OTAPHRAGM ASS'Y [S{r77AED 10-7 |EBB1Q941-6 S5DF. 1 FIELD BALANCE CONN. —~] _ Y 6" -600#% RF
108 71 hFATYR I
2 |SEAL DIAPHRAGM [34+75a/8v%y 10-9 |E8632328-10  [2ND.. 3RD 1.57 -3004 1
3 |SEAL DIAPHRAGM |34¥75i/tv¥y |10 10|EB632329-10 |4, 5TH, 5DF, =
10|5PRiNG 27107 [0-11|AE55312-11 - > H |
1 [DIFFUSER G472~ 10-12|E8621728-8 [ 7y _ I
¥ _
24 |SCREW. CAP BSH-MGX35 11-1 |BSH-HT06035  |15T., 2ND.
B [SCREW, CAP B5H-ML0OX35 11-7 |BSH-HT10035  |3RD. &HXM2.S 10 DEEP !
1 |SEAL RING A55'Y [o-su7781 11-3 |E8631592-5 15T, LOCATE FROM SEE NOTE #3. “ n_.._a ._[._J
1 [SEAL RING ASS' Y 11-4 |[EB630090-62 |2ND. it S ey 3% 10 48 3 #R e e s
1 |SEAL RING ASE' Y |o-Wiw7En 11-5 |EB630093-65  |3RD. 2E SR22-6LRE, Fre $~1-2
SET CAM ANGLE AND
1 |VALVES & SEATS ASS'Y |NRARUABEL 12-1 |EB651492-GR. 1 [INLET PIN PDSITION AS
I INDICATIED ON CONTROL
1 |TaT VALVE ASS'Y |3ERLwAED 14-1 |E8650051-102 |6” -600#ME wmﬁ_.nmmu%mm_f ¢ -3¢
1 |GASKET S hPL 6 B00LRF. 1.5 | 14 -1 |GDP4-2E55048B45 |V#B596 EoThALRERUC B RETEE. ELLIDTT G.O.MO, (o e |
1 |LIMIT SWTCH ASS'Y [wvi 1 978x 16-3 |F8657223-GR.22 | TWWIAE-LOMILGR L L — —
1 [SPRING SUPPORT [ /Uv#4A-+BY | 14-3 [EB652143-10 JWHJL: ELLIGTT, [ ™
t ] _\Illﬁ‘ t @@ ERARA GROUP
1 JSERVD MOTOR ASS'Y [4-#E-9-llT 15-1 [B658994 -GR.3_|5*, VALTEK
z ISTUD FM24TX180 15-2 [F1-Hz4 180 [
2 IWASHER, |.OCK ZR-MZ4 15-3 |ZR-J24 O FOR APPROVAL O FOR RECORD
1 [SPACER ARY- 15-4 |A647024-45 R Ao A, EHRENT TILL AT T
1 [LINEAGE ASS'Y [1v08R 15-5 |B710159-GR, 15 v—
- MANUEACTUR (%8 PEOCESS. & 2E
2 [JOURKAL BRG. ASSY [Sr—same 16-1 [E8641793-17 [5.0%2. 125" JNL @ - e o wre S
1 [THRUST BRG. ASS'Y |A5A-MX(RAM) | 16-2 |FB641791-13  |16.750-IN. -ACT. F @
L [THRUST BRG. ASS' Y |25t ME(EREM) | 16-3 |EB641792-17 | 16.750- 1N, -INACI. i .
eae S GBARDET TAE
L [PICK-UP ASS ¥ JEv77y701 17-1 |EB671819-203 |STEAM END 7020, s FMIR REF KERY TP PROECT 1
2 [SENSING FROBE ASS'Y {EREtE~7797RL 17-2 |EB670045-GR. 53 |[EXHAUST END CT-9901 LG ENGINEERING 3 CONSTRUCTION CGRF.
| ELETH TSER
1 [PLATE. ORIFICE {#u7427LF 18-1 |OPTJ1-BOD&00SE [TAG-ND,FO-616 | 2021570803 TURK1SH PEFROLELM REF INERIFS CORP.
1 {PLATE. ORIFICE (4424271} 18-7 |OPTJ1-BO06G110 |TAG-NO.FO-815 5, SAvADA | | RECYCLE GAS COMPRESSOR
2 [CHAIN, SASH <& 18-3 |P31129312 | et s
2 |PLUG, ORIFICE |OPLN-3/4X5.6 | 18-4 JOPLN-FO6056 |THR.. INLET It —_SRV-SDF t
2 |FLUG, ORIFICE_[OFLN-3/BXB.1 | 18-5 |OPLN-E030&1 [THR., DRAIN AL E | | |
1 [PIFING, VALVE LERK |E®#y-5#7ER | 19-1 |[E8672899-10  |OUTER VIEW A _ : m _ o
1 |PIFING VALVE LEAS. [iA#-227KR 19-2 |E8677033-10 |INNER R

ne | BB Ellott Ehara
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AFTER ALIGNMENT SET CLEARANCE +0,013
1 AS SHOWN, MMM_Mmmwwmon_S _um»mmp%
E ZHX®16 TAPER REAMER 100 DEEP LOCATE FROM PILOT HOLES
h _.on.p.ﬂm\_um@s n__.ow Im__.mm. AFTER FINAL ALIGNMENT,
2x#167-A1—=, THUAA, i-3F% 100 PRIICK PUNCH TO PREVENT
3 @ RASELE TROEVEE SO, BACKING QUT
, r 4 2x$19.063'5 2wt 100 . _

TACEAT. BRAER. /220150024000 L,

¢

MZ2.5 THRU ORIFICE PLATE
M2.5 1D DEEP TO POINT
IN HOUSING ATTACH

3 SAGH CHAIN iT,#18-3 TD PLATE
AND HOUSING WiTH SCREWS.
M2, 589270474271
MZ. SHyLRy ( NRTR)
2YUETAYI (2T L= FEMRTTORCTE

| VTR VR U IO I

4

SEE SECTIONE-E
¥i E-EoR

o ®

4HXMZ.5 10 DEEP

E LOCATE FROM
- APPLY MGLYKOTE 1T. #22-7.
3 |$. TO THIS SURFACE. <_mMcmum@mm>Mﬂm_-_&Hmﬂoﬁ 4XM2.5 SyEv2y B4 10
3 CORCEY]- r. #E SR22-70 36,
; ORCEYD-HERBTSIL ORIFICE PLATE.
E VIEW B Y- NTBHRTY 7 (2B )
- 3 B & & (OUT-0OF-SCL. } mumum%nmm:ummu
3 EXH. END BRG. HSG. FLG.
; (OUT-OF-5CL. ) pre b 1T, #22-6.

4XMZ. 5 #aUuty BT 10
+ E 2822-6CRA

2Hx25.413%%'2 REAM
eweiéééd 90 DEEP FROM FACE

. LOCATE FROM PILOT HOLES

N AFTER FINAL AL1GNMENT

PRICK PUNCH TO PREVENT

e BACKING DUT.

FIELD BALANCE
F4-AFRIVR

E 2x25.413'3 012 y-o3y 9o ﬁ SEE NOTE #5
TACE, TRNARH SEE NOTE #5 A ZE S PR
{ SyoHIERS ALBRZ L, wSem | !

: @ © %“ - _ “‘
1 e | o ., 1

; -P-loo %-08{r73LEICTHE, - d
k FITMIFY _
: DETAIL M DETAIL D |
M DK A (e _
- {OUT-0F-5CL. ) o i} !
_ VERTICAL BOLTING OF (OUT-OF-5CL. ) K=z2a t !
STM. END TO EXH. END CASING $TM. END BRG. HS5G. FLG. {DUT-OF-5CL. ) ! I
3 AE, BN -5 TRREAN EXR AOUEE 255 Di-1a @
; CASING D1 APHRAGM CASING CASING DIFFUSER i
L 24230 -yl 74324~ —
i ]
€

-

, |
1
_ "
SET SCREW M12%45 Bfraon SET SCREW M12x45 ; !
ORDERD ON CASING ORDERD ON CASING : !
4 [N EACH DIAPHRAGM. 4 IN EACH DIFFUSER.
EH2ICS-M12X45 BT -M12X45
£ PISACGRER( 142 T¥2) F471-Y-CLBBR( A2 T42) ' :
DETAIL H . nw_m._.>_ L« _ BASE PLATE
E HZ&#a BEM -2 h
= . {QUT-OF-5SCL.) (OUT-OF-5CL.) + ELLICTT G.0.No. eI v |
- TYPICAL METHED OF FASTENING DIAPHRAGM AT HORIZONTAL SPLIT, METHED OF FASTENING DIFFUSER ,
7S LETR AT HORIZONTAL SPLIT. ] a—
E - T1722-Y¥-BEHE : m_—lmlheﬂu._—nc ELLICTT 5.0.80,
E B ERARA QROUS
Ll
- SET PICK-UP POSITION @@ 2 Yu-1Y1s
o AS SHOWN ON ' O FOR APPROVAL O FOR RECORD
M_erc.wwwm.x. WG, N AVOTD CELRY A REQUSBTED CHAKGE OF THIE
T WITF7 'y O MAINTAIN SHIPRING EQUIMMERT TILL REBULT IN:
; B99 77 TARPHEN: £ @ 1ﬂ ‘ | s R [
= T Gt 13 1N [ iC
. P I ‘ BEERE O b
- _ . - e - e
E I \ > = L
- H /zN.m THRU ORIF1CE PLATE ' o 7 3
- M2.5 10 DEER TO POINT IN HOUS (NG, ) 7020 TUPRAS [ZMIR REFINERY DHP PROJECT
ATTACH SASH CHAIN IT.#1B-3 TO PLATE ) - TR fesroer
AND HOUSING WITH SCREWS. @5 PRICK PUNCH AT 4 POINTS CT-990¢ LG ENGINEERING & CONSTRUCTHOM CORP.
M2.599twz3{ 274 271~ 1-§) SER. Ne. [E]
Mo Eoaou s i ABen) il el U = 021570803 TURRISH PETROLEN REFINERIES CORP,
CRUPETHYT ¢ 27 L~ b EMBBEDBOCE ROLLS OVER CHAM OF BOLT ;
HEAD WiTHOUT CONTACT NG S RECYCLE GAS COMPRESSUR
. THE BOLT HEAD. — 1 | skRv-soF 1
BRONS 7ol L RORBS o j
VIEW SHOWING RETAINING OF e T o R ORI AL b2 oA TV 0s, 14, 5. 022. 1750, 16. 750 18, O
JOURNAL BEARING INLET BRTCETARSLES DETAIL @ ' NE ASSEMBLY
3 - g -
SECTION E E ORIFICE PLATE. prrese. . i A
@ e ' s $c3 F5/8690313/03 P
¥ @EE Jr-FNERARAY 7 ABERE {OUT-0F-SCL. ) AP MR £
(OUT-OF-5CL. ) (OUT-OF-5CL, ) s | ENfott Ehars
0 T T 3 T T O T T 0 T ) T T T T T T
)
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1

Lol

h
s ) ] . c , d L . 1 r , 2 Lo cmmnn_uan_ﬂ._m_gm DATE T BY [AER,
E Ny +v0RB w
E PACKING CLEARANCES . "
; RukvOll / PACKING CLEARANCES o .
3 " 3
.. 5 LS . 77 S, 8 S ow
EXHAUST END STEAM END 2 3 " o ? go |8
; . o 3 go S| - b= . — g
- Bt Bt 22 T go ] t - : -
; DESIGN DES1GN % m . 7t ; z
- - L)
: A 0.39 0.39 = () ™\ - /\ ¥
F 3 0.39 0.39 = ' _*
z : ' T 5K M
E C 4,47 1.78 e S EXHAUST END STEAM END
3 L el L7 2.93%:82 2.9210.8 | 740015 7 R
3 2, 388 OlL BAFFLE CLEARANCE
E STAGE 2~3RD.
. o 18 E 8 A
- EXHAUST B0 | STEAM END : L ; g
; 3 — H — 0. 025MMELECG343BEN .
; do i} 2 St # e EELBAAL Iy TAORENERIBI L,
. b2 o g° S1eN _n LGN NOTES
z ) s e 38 L 0.13 10.15 AFTER CHECKING THESE CLEARANCES.
; ] ] I I o 1113844 0- go 015 ADJUST OIL SEALS TO HAVE OVER 0.025mm
- — % e % M 0.13 : CLEARANCE ON BOTTOM VERTICAL ¢
ynisizs |V . N 0.13 0.16 STONE 1.0. OF SEALS IF NECESSARY
. s #0.25 ' 0¥ 0,25 cr ' o TO OBTAIN CLEARANCE,
10,25 0 ™ ) -
E e EEW
; EXHAUST END STEAM END Jr-7h WHRA(EE) / JOURNAL BRG.CLEARANCES
= -— LT 4.5, SDF&A
] W:mﬁswﬂﬁ STAGE 4.5, 5DF TH. BE/JOURNAL (@) | BR(ER)/CLEARANCE(¢)
..‘ STEAM FLOW H, REHE/DESIGN Bia/DESIGN
E ALY 2708 F U ORRE il B | 126.8738 5 | 0.191~0.242
k DIAFRAM SEAL CLEARANCE . “ 5
3 _ ExHAUST END [ 126-937-0.013 0.127~0.178
: e |
3 1. BRORERLCY U7 2R A0S, NILTELHRY, .
3 ' 2, A7 Z R EAAAIEND~S-70- (23R EFY/ L 16.75Q-IN)  0.23~C.30
. NOTES _
1.NO PIECES ARE TO BE MACHINED TO SATISFY CLEARANCE
RECORD WITHOUT AUTHORIZATION FROM ENGR. DEPT.
2.ROTOR FLOAT WITH THRUST BRG. IN PLACE 1S G ¥ -2
_ 0.23 TO 0.30,
: “ - 36
ﬁ. ' ELLIOTT G.O.NO. DISTRIBUTION | SET
ELLIOTT S5.0.NO.
ELLIGTT, ’
EBARA GROUP
[C FOR APPROVAL O FOR RECORD
AVDID DELAY ANY REGUESTED CHANGE OF THIS
- TR MAINTAIN SHIPPING EQUIPMENT ¥ILL RESULT IW:
g 94795 508M O APPROVED PRINT WIST B | 2.GRTENNED SIFRTAG PROMISE.
3 2w kI K" £0.13 DIAFRAM CLEARANCES e o i ites, [ F
K pes F Du & m mﬂ 8Y DATE BY DATE 4 1
- = Qe R - . . K 1 z
E _(/I\J ||\/\|\_ ﬁ../._.r. L'j' WD_ \— .NrOﬂ_u mm E ﬂmmm
: ﬁ +1 0 ‘ = = > STAGE 1 pesien
o o " JCE No. JOB/PROJECT NAME
; T ; 31 oy _ 7020 TUPRAS 12M1R REFINERY CHP FROJECT
E — . . . ITEM NO. CUSTOMER
E #2 1.60 m CT-9901 16 ENGINEERING & CONSTRUCTION CORP,
: C #3 1.60 i SER.NO. USER
\l/ ] ! 4 e 3t : R0OZ 1570803 TURKISH PETROLEUM REFINERIES CORP.
‘ : APETD BT TATE | SERVICE
_\/(f : k5 3.18 5. SANADA RECYCLE GAS COMPRESSOR
Y« un 40,51 , #50F 3.18 MODEL SET
¥ n 1051 ;x.wmuww - K" [gi25 SRYV-50F . 1 T
-0.25 DA T-TANI par. <510 V08, DA, 5. 042, 1250ML, 16, 750-1N, O
DSK'D BY — .
. JUTP I AL F
CHK' D BY
m_uﬁumms.mg mmmmoowm_ﬂ mfmmmswmﬂ 2, mﬂmg “—mmmawm_.h &_Hmmnuﬁ Dl%lﬁ.ﬂﬂaﬁwxTﬂ_m_\ﬁtﬁaﬂ.%mnu T.TANL MY, 19, 93 — O_lmct‘.mpmnwyzom EWOOEU T
. e DRW'N B ) e ‘
SDF,TH STAGE CLEARANCE | STH STAGE CLEARANCE | 4TH STAGE CLEARANCE | 2MD., 3RD STAGE CLEARAMCE | 1ST STAGE CLEARANCE ROTOR RUNNING CLEARANCES WITH ROTOR N asa wonr| D=3 [ES/8691252 0
(#219/636) (#219/636) {#25/668) (#137/407) (#11R/401A-1) DOWNSTREAM IN THRUST BEARING. e
s | Elliott Ebara
ry T T T d T ] T i T ] 1 i

A PMB41C




SO73

ey

EAMAN  STEAM INLET SIDE EXAAM  STEAM INLET SiDE
g . e § , ,
. N -
BT 2NN BAn-E (RESHRACEBUCL, ¢ BROCE R STEALEAGS £ \
WME2 B AYARIE, INSERT BUCKETS AS SHOWN ! INSERT BUCKETS AS SHOWN
PEEN WEIGHT namem @ FOR CW ROTATION. ! FOR CV ROTATION.
mmﬁummummzd.im»mwnn_wm (#5 DFCEN) (8x1:8) (S=1:4) (#1~#5C40) '
. ARRYIREBIVE2 s RHVARTE. . '
PEEN SET SCREW TWD : i -
PLACES TO LOCK AFTER n“an 1
FINAL BALANCING. I\ |
LGOS, ,
USE QUANTITY
e AS NEEDED. ‘
: {1036,39)
\ (623.66)
i
19w ¥FICGC (414.09) :
. (§=2:1} (269.64) '
mo (129.94)
m
e . @@ {798.50}
: OB
ABy39T 40 @@
BARREMUNACE,
REMOVE METAL BB : = K Am NU:U | Qﬁ_ u-n&,“duﬂ.ﬁw.
FOR [NSERT (NG =22 , Ko HIREDS L.
(5e2:1)
OF WEIGHT. 5yt LARARNE ’ _I.v MEASURED AT THE OUTER
$7:27CioN. (#1, 84, KSDFRE) ! 24-REN S¥TR DIAMETER DF FACES.
TYPICAL FOR ALL BISKS FI1ELD BALANCE GRIND IF NECESSARY.
ONE [NSERTING SLOT PER DISK 24-pFA Sy AREA NIREL {31.50)
FIELD BALANCE ‘
AREA ' ' ~
‘ 1 ! i \ (136,7}
SEEEATER \ SERHATER
.%1 3R 6 0N : B ¢ B ! IR & $0 o o
o AREA OF VI8 PROBE | T | i l-_ . AREA OF VIB PROBE = S|,
WT SEE NOTE #5 : SEE NOTE #6 m...—.u. c.A... d..
. 26 1 26 = £ g
: >
_ = B B 13 o+
25.8 . i TI—T _..I / l.._ 1 184 T
_ _ J \ I g \_ \, J ) _
f ! _
1 1 “ i 1
L _ _ | T | - (19
T ) . I .
_ _ 5 OF] ? ¥ ! *“ #3 # 7! b 0 N
e , | L1l : L WM _
———— — — - —_— — - — —_— — — u— — — — pr— ] — -
i : N - ®
J A (=]
f ! z
. : _ | ’
__ , W | ﬁ
-, L ™ . ,‘ 4 a - — |
5 v \ i ol
o3 Q { o H
g 1 3 9 EE_NOTE #8 | 3ROSR ;
& 4 ”“ ,..Wx..m..m.o.a..w.:Bn:..ﬂ.o...: s HR. SRR~ WMtICERR, EROON
< SEE NOTE|#8 RESSN . GBS EaClh e ¢ mCl aCR on #aCl m i - tUHARDNCAA b AREA OF AXIAL PICK-UP
tess ~ & ! SEE DETAIL ©8 SEE CETAIL OB/ SEE DETAIL C# SEE DETAIL CR See DETAIL O ’ 2 y-MITREBAGT £ S5EE NOTE 6.
s ; " X CAUT10N, ASSEMBLE
~ ] ¢ _ﬁ hd b O1L SEAL RING
3= ) o BEFORE ASSEMBL ING
. . | 5[ COLLAR.
228.6 ‘ ) ., ' 2108.2 MOPLUEN @ TO ¢ OF BRG ] (414.5)
! i 2745.7 1Mk  OVERALL SHAFT LENGTH
- 1 2751,3 O0-748 OVERALL ROTOR LENGTH !
; G §-3-1

DU CHITICA, VD, W
146300 u 2004 708, Lii00+14000)

E JM/RTDOQ1

%-37

ELLIOTT G.8.No. D AFH T O H
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LIOTT,

ELLIOYT 3.0.m0.

00 FCR APPROVAL
ANCHD DELN
O WINTAIN THIFI
o,

O FOR RECORD

LoReh |
AS THIS CANTRACT N (M i
FrocTen. ,

i e e ]

TPV o0 14 16, 750-1N TR, 5.000. 17510 M. O]
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TR o
[ DERCRIFTI0N [ AP, w
SEE HEET 172 b=
2
#5ev794ygiR7~94 DAMPING WIRE TO BE CUT TO
tASACUNLERS®SS  SUITABLE LENGTHS THRU 7 OR 9 RRLBoCLARY 20. 62520.051 3
LTaLY S, BUCKETS. FLATEN ENDS TO LOCK. BCIYLTHED X -
LRORRCUT Y ARARCE. EA/675097RE121:85T EA/67509980 2585T w
REMOVE THIS METAL F//BUAVLBTE F ISR
s AT INSERTING SLOT, . PEEN TANGS PER DET #2
1.5 ! ONLY [F NECESSARY PEEN TANGS PER DET #12 ON DNG EA/675099
{74eoBLALALNER) (74 P2BLREREDEA ) . FOR LOCKINB BUCKET ON DWG EA/575099
(1.5 CLEARANCE BETWEEN CLEARANCE BETWEEN LAST : TO REST PROPERLY IN TRCRTRACYa ) FEONTACE,
g LAST BUCKET IN SERIES BUCKET IN SERIES & FLAT. : DISK SLOT AS SHOWN, MAX OVERHANG DF SHROUD
b AND FLAT.} TYPICAL BOTH SIDE. . 5640,051 AT LOCKING P1ECE.
@ ' 0.51'9:%
O i P am.o 013 s N — TY /M PART NAME NO. ELLIOT PARTS NO.EBARA PARTS NO.] DESCRIPTION
" _ J -~ v -7.95'91 3y i [TUIY GR2{GR 1 BA4 28 | Tudvb SES 7 BE¥Y B ]
I & INLET SIDE . o mw”““wwgmq;u 4 INLET SIDE 1 [GHAFT [aw 1 N EB601602-1
u4 Lo t
. < ¢ s EUtTSBAERCICHR ) i bt dBuCKET |aasoi-ay 2 - AGDEI54-30  |#1 STAGE
i o £ - A ABLACEREHLBT ' i < i 6{BUCKET 2-2 - A652378-202_ [#3 STAGE
REMOVE KETALAT o W o mock. Fs & “ _ : e h6BUCKET 2-3 - A652378-253 [§3 STAGE
n -
OF BUCKET ADJCENT - - f 1 B S NS WSUCk ING DETAIL 30BUCKET 24 - ACS0344-39___[#4 STAGE
TQ LOCKING PIECE ] 3 oSL CLAMP SECURELY. i {5=1:NTS) 72[BUCKET 2-5 - E8602386-1  [#9 STAGE
TO PERMIT LOCKING 0,013 - 72|BUCKET BR(636) 2-6 - E8602387-1  |#5 DF STAGE
PIECE TO PASS 3 Stmetass A oy BaELTILL 1 JLOCKING BUCKET[£R(407) 31 - 7652378~ AG
FREELY INTO 5LOT. o EQUAL SPACES PLACE BY UPSETTING METAL } EQUAL SPACE 8-222 #2 STAGE
. 0.4 OVER PIN, : | 1 JLOCKING BUCKET|£R(407) 3-2 - A652378-273 |93 STAGE
; 2 JLOCKING PIECE |£A(401-A1} 4-1 - AE0174-1 81 STAGE
ots JP— , LRERLATEART L RIASL od 2-6.35'0:012 5 2 JLOCKING PIECE [£A(66B) 4-2 - A581658-12  |#4 STAGE
4-8,496"y "2y GRIND THIS SIDE 1-4.763'3 " 2y-vmIncE, 4 EFEELALTIOT XD LRMIACE, 4 JLOCKING P ECE J£R (636) 43 - A6BZ3232 . {#5-15 OF
EREBLAATGF (RS OF LOCKING PIECE : VUHTERAEYFRIGOEIC * U HTSBARSU YCANE 54 I CERAALET N 1 |SHROUD RING 232K (401-A11)10-1 - A635530-32 #1 STAGE
mwummmmvnn, o FOR ASSEM. ! FIATLALOAZL e BEOZL, , 1 [SHROUD RING _[va39F1v#1407) |10-2 - A667732-34___ |#2 STAGE
it elpitvty AFTER ASSEMBLING LOCK ING CLAMP LOGKING PIECE SECURELY. 1 [SHRQUD RING |va»0¥)v7(407) [10-3 = AG69732-45 _ |#3 STAGE
PeRERLL. mmmﬂmqmmu:wmmﬂa:zm sLOT. 2H-6,35%, UPSET METAL _o<ma IN LOCK. 3 [LASHING WIRE |u-sv#74¥ 11 - EB603104-1  |#4-45 DF STAGE
CLAMP LOCKING PIECE .02 . 2 [FinN NEEAC. (401-A1H[16-1 - AG71967-1 ¥1 STAGE
+0,013 1H=-4,7637y' ' LOCK PIN i
SECURELY, 4H-8.496'] IN PLACE By UPEETTING METAL OVER PIN 2z |PIN ROEREL(407)  |16-2 - [eBg0z215-19 [#e-#3
LOCK PIN IN PLACE BY ' A L ARENLS(66B)  [16-3 - AE71987-4 ¥4 STAGE
UP SETTING METAL OVER PIN, _ 8 |PIN ABEAL(626)  |16-4 - A671987-71  |#5-A5 DF
(425954 TRRAHCAR) (3239F54TRADACAN) . -
. (636, 18.758D, W/L.P. ) F/YBENSATISUNEORMRA, 1, 0~1, STmELBNEYa 59 FEaNT 6L, 7 YBEhy A TGN APRRS. 1. O 1. STMERBACY 257 FANTACE, 1PN £y 19 - P35L76 FOR COLLAR
beu g4 ratRERE-RELT120E f (FOR SHROUD TYPE BUCKET ONLY) (FOR SHROUD TYPE BUCKET ONLY} ! 1 JOTL SEAL RING [#4hv-pyus 21 - A639992-9 FOR 16,7 50-IN
. QB2ICRACTNL, ERYECL, ERONECTT (ralaniE, AFTER TANGS ARE RIVETED, SAWCUT SHROUD TO GIVE 1.0~1.5 AFTER TANGS ARE RIVETED. SAWCUT SHROUD 7O GIVE 1,0~1.5 1 JCOLLAR HENRAS - 31 N A711783-1 FOR_SPD PICK-UP
LASHING WIRE TC BE CUT TD SUITABLE LENGTH. GAP BETWEEN SECTIONS. GAP BETWEEN SECTIDNS. i
LENGTH TO GD THRU 12 GROUPS OF 6 BUCKETS. {407, $4.88B0, 17, B4B0. 25, 34B0, 29. 346D, 33, 34BD) ;
SPACE GRDUPS WITH EGUAL ND. OF BUCKETS 180° BANNE-BELTY257 FEBAROCE, RELRAIASGHENBRASHYMENCE, (401-AL 1A ALL BO. W/L,P. ) “_ GOISET SCREW __jeebu 232 - P23ps0 FOR_BALANCE
OPPOSITE EACH OTHER. #427 NO, A #4722 NG, 7427 ND, 12~15HARAL-BE LTy 259 FeAROCL | 7422 ND. 60[BALANCE WEIGHT o291k 33-3 - A720408-1 FOR_BALANCE
YIRE NOT 0 SPan LOGKING PIECE. D15k NG, n4vElE oier No. A COMPLETED SHROUD TO BE IN SECTIONS SPANNING 8 BUCKETS. oiak N, A RELAXDFERISHOC L, oAk N, A
© 705,85 WIRING ARRANGEMENT START SHROUD 4 BUCKETS FROM [NSERTING SLOT. COMPLETED SHROUD TG BE {N SECTIONS SPANNING 12 TO 15 BUCKETS.
. (668, 18.,758D) L] 528,85 ¥2 491,261 START SHROUD AT INSERTING 5LOT. 2] 483.204
£ S3B.866
CEaxaan Caz e nm Car#a Cilsan
DETAIL CB (c36mm) coucker 636> DETAIL C# (ceommy coucker 6683 DETAIL €2 (sommm) (sucker 407 BETAILGY ‘uoinmmcaucker 401-a1
(5=t oW (S=1:8} [y 5 OO (S=1:8) o (8=1:%) o
ASSEMBLY 0-5-BINT 40 - E8600459-40
= -
'
‘ !
i
1.5
(PR L EENLORA)
1.5 CLEARANCE BETWEEN
LAST BUCKET IN SERIES ¥-1.0-3-BAAHY / TABLE-1.ROTOR OVER SPEED TEST SPEC.
AND FLAT.) R B B afr 5 &[¥ alig 5§ % nfs g
TEST SPEED | TOLERANCE Jun1T [JTesttvg pepran {uwit
-1 ]
¢ { 12452 t126  on 3 =_5_
: o SxAne = ;
/i " INLET SIDE £-2,AR1t57248 / TABLE -2, HIGH-SPEED BALANCE SPEC.
_ o9 =
LEHEACR X LN TSI [ L .
BRALALRY LTI e I TEST SPEED ALLOWABLE ¥IB,£IMIT | UNIT 1. SRtEaRoAcy, AURRDRRE2ATORATA+2180" RARCHARA,
REMOVE METALAT o EELYY] : SO UELTR4ARERALTACE
- TRAILING EDGE = wo shern| 10828 25.4 o ARLELoBYMLOHBACE Y- HICRRTECE,
OF BUCKET ADJGENT 19T - - T - : A, BEORBOLTASAREENLLY, ELAADLEILY,
TO LOCKING PIECE |r-—— 7 TRip epern| 11911 mmnmm-zﬁgm o BACABY LY LTEZ 5B,
TO PERMIT LOCKING . B 2. A0mcyg, ARCEUAREONNER-S RS TILLSRE DRRSSH0 30 u!.@ A\ -3-2
PIECE TO PASS 2 -3, FOREFRAE / TABLE-3.ALLOVABLE RESIDUAL UNBALANCE MEHCE. Bl RELRAONNORI-/i-nv B4 S-Soltkin
FREELY INTQ 5LOT. s (ARDZEALS / AT EACH OF THE 2 END PLANES) Homgtace.
: ; KA M TN U5 aNER G, (RS, 94 | Y-38
“"__umw “%.qmmmw mw__ﬁm ,ﬁwmmmmmwmﬁaw 4.ESM-112-238 TARASUZRGNTE, A-28R, [T
- 5.5P-209CE-TRDRARRRFOC L. %-34) TR T
Lraesafe M mEnC £ 4-8.496% -7 | A3 vz WE [ A L m.gqsa-_wua-n}«ﬁnawﬁfm m-”.on. - [sioes 1|
GRIND THIS SIDE LA ECRATORT 22 g BALANCING METHO ALLOWABLE LIMIT  JuniT z
OF LOCKING PIECE EAMHOCE. i FE TSTEAM ERDY ¥ 377 n 7. AAEERERICE. R-1SA. ELLI®TT. FLLIOF §.0.%3.
FOR ASSEM. EVLTSRARRLCHE ' 3-PLANE BALANCING | (ExH. ENDY x 315 | '™ 8 CORRTREGAEERM, SROSKURINIAL L.
ABRNLICF {2 ML 't KRR 300MT(3.0H9RINT
PTREOCL, { 9. BRGUARINCRORESNCLT, AFvaeFylaCL, N
CLAMP LOCKING n_mnm.u_ 3 . 1 O FOR APPROVAL 1 FOR RECORO
+0.01.
SECURELY. 4H-8.496, %-4.0--#t% / TABLE-4,ROTOR SPECIFICATION O DELNY MUY rEQEEITER CANBE OF TMIS |
LOCK PIN [N PLACE BY i 1.START BUCKET ASSEMBLY WITH 2 BUCKETS OF EGUAL O MM Mireibe e
UP SETTING METAL OVER PIN. EIC 7 -5 T4 MASS, DI AMETREICALLY OPPOSITE. MAINTAIN THIS
‘ }TEM DATA UNIT PROCEDURE THROUGHOUT. FORGE BUCKETS SOLIDLY T
— . TOGETHER USING LUBRICANT. v - - . -
(636, 18, 7580, W/L.P. ) sDF | 636 0.25 1.02 ROTOR MASS 1010 kg NO SHIMS MAY BE USED. EXTRA BUCKETS ADDED, INSERTING o
-5 YRGB LT 12 e ix £ 8 - 5LOTS ENLARGED, OR BUCKETS WELDED WITHOUT AUTHORIZATIGN e
BhEIGRACNL, BEVECE, EAORNCU7 freizncE. 5 |e3e 0.25  J1.02 SPEED RANGE 7218~10828 | niny FROM PRODUCT ENGINEER.
LASHING WIRE TO BE CUT TO SUITABLE LENGTH. . T % = 2.MACHINING ALLOWANCE IN TABLE-5 MAY BE GROUND OFF 008 W5 TREIEEY
LENGTH TO GO THRU 12 GROUPS OF & BYCKETS. : 4 |esm 0,12 0.76 Cysdag|MechaNicar | - nin} THE NECESSARY NUMBER OF BUCKETS UNTIL THE MATER]AL
SPACE GROUPS WITH EQUAL NO. OF BUCKETS 180° — . TRIF SREED - OVERHANGING THE [NSERTING SLOT OM EACH SIDE DOES T T
DPPOSITE EACH OTHER, F422 NO. [, 3 |so7 o.25 [isike L u 119115119 |mind NOT EXCEED THE VALUE IN TABLE-S.
¥IRE NOT TD SPAN LOCKING PLECE. , DISK NO. |, WEFER T0 5._:“_ m_.mowm_-on e
¥50F | 704,85 2 407 0.2 [LLAEINE I | ner cimicar | 42004700 |aind 4.PERFORM HIGH-SPEED BALANCING INDICATED PER ESM-112-23.
/ SPEED 11t sE + REFER TD TABLE-2.
: 1 |401-a1  Jo.12 .61 {CACCULATED} | SEcOND cRITiCAL | 18090 LT 5.PERFORM DYNAMIC BALANCING INDICATED PER 5P-209.
— REFER TO TABLE-3,
yTeD
Cérian TBLITE X M L s sypormun | MITVZHIIT ] o ge o 6.NO CHROME PLATING IN SENSING PROBE AREA, REFER TO TABLE-4. T il AT
ALLOWABLE _ T.TAN] oD - %8101 P»PIA
DETAILCE STAGE |BKT Type |MACHINING | BUCKET MAXIMM e T v 7.PERFORM OVER SPEED TEST. REFER TO TABLE-1. LA
(5=1:%) (636RR} (BUCKET 6363 ALLOWANCE | OVERHAME LEWRTH RUNDUT | jxiac. wovewent | 127 m 8.RESIDUAL MAGNETISM SHALL NOT EXCEED 3 GAUSS(0.0003 TESLA), LvouT S DTOR ASSEMBLY (2/2)
A -5. 0KROR/T-A-nvid 7. PRIDR TQ HIGH S5PEED BALANCE. ROTOR ASSEMBLY SHOULD BE prriil AN oo €E3{ ES/BE00459/02
TABLE 5. MACH.ALLOWANCE & OVERHANG LENGTH BALANCE CHECKED WITH REFERENCE VALUE MARKED . =
1k, M 3 Ellott Bbara




n

REY I S10N%
. 4 . b | c | ] N ® | f ; 9 L DESCRIFT 10N AP,
ADDED PT#102. 121, 201, 301 5.5
I. WEE-EHE’ 172, 203205, 303 I|5.5
ADDED PTR206. 207. 304, 5.5

: ASSEMBLY PART NUMBERS G TY/ISET {4din PART NAME MO.{ EBARA PARTS NO. DESCRIPTION w”%% FIEiED 206 22

k g 1 & %§ GR4lGR3GR2|GR1 & % £% %7 dak% E 3 6D FIR, D0 106 6, ERC

3 [no. CONSISTS OF NOTE/R & 4 [FM10TX40  [SCREW, CAP 1 [FT-A10040 D T 2 % .8

E &5 AR JNL. | THR. |SPEED [ROT. | BRUSH | ALIGNMENT | OLL BUFFLE | KEY 4 |[ZM-M10 WASHER 2 |ZM-A10 AD0ED PIR2S ik A, 55
+ 4 |[300[GR.1 PT#100. 101, 120, 200 SXLSO0 0SSN 6 | CCW | - | YES | WINDBACK| - 4 |zR-M10 WASHER, LOCK | 3 [ZR-J10 AT T P ik

A a|301[cr.1 PT#102, 121, 20! 5'x2.125' |23 56-iN| 5 | cw | YES - [winoeack | - L [y-an SEALANT 4 [EBs41583-4 _

4 A 302 GR.1 PT#100, 101, 120, 205 oxz.i25 [a.s se-n] & [cow | vEs - [ winoeack | - 5

§4&([303]| GR.1 PT#103. 104, 120, 207 5ex1.5° [0 5 5 | ccw | YES - [winosack | - _ 6 :

3 a4304|GR.1 PT4t02, 123,208 ¢'x1.6'{2350-IN 6 [ ow | - | YEs [ampuReE| - W 7

4 &[305|GR.1 PTH#102. 124, 208 a'xi.60{3se-N 6 [ow [ - | veEs |ampursE] - 8
_ 3 A|306|GR.1 PT#105. 106, 121, 210 sx2.25' {160 50-W 5 | cw [ vES - [winoeack | 1 , 9 i

4 &(307[GR.1 PT#100. 101, 120. 21t sxz. 5 {5 56-W 5 [cow [YEST| YEs | winoeack | - e GROUP OF PARTS [®.1|EB641583-GR. 1

4 A|308| GR.1 PT#100. 101, 121, 213 5250556 5 | ow | YES - [winoeack | - [T RSN

34309 [ GR.1 PT#100. 101, 121, 215 sx2. 5 Jeess-W s [ ow [ YES = |wingeack | - | ot ey :

44 [310[GR.1 PT#105. 106, 125, 217 sxz.25 167 5-M 5 | ow | yEs | vYES |arPuree[ 1 -

.. 311 _ _

N B ETF : ,

31 [313

3 G : “

4 [315 ‘ !

i 316
_ 317
. 318 '

R 319 } i

4 |320 .

3 7Y PART NAME NO.| EBARA PARTS NO. DESCRIPTION

E g & a4 £ 147 BEE% . £ ¥

: T END COVER 100 A674503-4 40,5 SG-IN. INACTIVE (REFR)

) ETS END COVER 101] 46745024 40,5 SQ-IN, ACTIVE(258) 5

E 25 & 2 |zvrmi- END COVER 102] A6B0384—4 23 5G-IN m

; LA o= WERDEDY, V-3, BUEERETECL, & 1 |zyrms- END COVER 103 A672275-4 55.150-IN., ACTIVE |

~ E B RATALLZ Obily 7 W EMRENARYA A ity 7 VAT Al T [zvran- END COVER 104 A672267 -4 55.150-1N.. INACTIVE G 4-y-1? -

E SB4DY - WMEBHTEZE, BFL, A4y INRUBEED .. .

; T YRRy - LR L £l Al 1 [zyras- END COVER 105| A681863-4 16.750-1N.. ACTIVE -39

- C. ARy 7N ABRECHAACHIS ~ 1 DABE RS, - A% al 1 [zyras- END COVER 106| A681864 -4 16,750~ IN.. INACTIVE _

3 m#m@wn? o v , ﬁ _mmm @ _ i

; D. BEATH2 4 ROKEL. RCy-MNEFEa AL, _

3 MR OIL BAFFLE  |120|E8641405-15 | WINDBACK, 5.5' X6. 125° X5, CCW NON MECH. -TRIP

X NOTES al 1 | #tpsyn O1L BAFFLE  [121|£8641405-14 | WiNDBACK. 5.5'X6.125' X5°, CW —

3 1.A.CLEAN SEAL SURFACES FROM DIRT. Al 1 | A7k OlL BAFFLE 122|EBB4 128615 ATR PURGE 5.5'X6.125"X5* | GR. 307uM8R CuBERI( 2L~ a7y 73/4" ) |
e GREASE. MOISTURE & ETC. N Ol BAFFLE  [123|£8641324-15 | AIR PURGE 4.5'X5.125° X4 ELLIOTT G.0.Fo. EEOLEN G
Q B.APPLY THIN COAT OF |T#4, SEALANT. al 1 [#uiyon OIL BAFFLE  [124|EB641666-15 |AIR PURGE 4.5"X5.125' X4" (M5-8) )

< 10 RREAS [RDICATED OF SEAL & HOUSING. Al 1 [2mtyaa OIL BAFFLE _ [125|E8641454 14 | AIR PURGE 5.5'X6.125'X5" u ELLISTT, [~ ™

- ALSO APPLY TO OIL SEAL HORIZONTAL SPLIT. : EBARA GROUP

k C.CURE SEALANT FOR 5-10 MINUTES BEFORE .

E ASSEMBLING O1L BAFFLE IN BEARING HOUSING,

: D.CURE COMPLETE ASSEMBLY FOR 24 HOURS. N FreEoT Iseelsrusl i S —— P ———

- 5 HrEE HOUSING. BRG. [200[Eg641572-26 [s'x1.5'[s0.5[ccw| & | - | - RETATa— U WILL RESOLT 0 -

E a1 [wrz HOUSING. BRG. |eo1|£8641581-25 [vns| 23 fcw | s [ - | - e APPYGVED PRINT WIT BE | 2.EKIEWGED bl bR NG PROMISE.

; 202 - T BY: s, |8 :

3 'NIEUCEY: HOUSING, BRG, [po3[eB641572-25 [v'x1.5'[40.5]cow] & [YEs| - . - v oare : 7

E A 1 g %% HOUSING, BRG. jz0¢|EB641606-26 [vx15'[s0.50cow] 6 | - | - J

. 'NIEHLE ¥ HOUSING. BRG. pos|Ese41606-25 [swas'40.5]ccw| e [ves| -

- Al 1 ez s HOUSING. BRG. [e06[EB641607-26 [s'x1.5°[ss.1fccw] 5 | - | - VR TOA/FROJECT WA

; Al 1 (exx HOUSING, BRG. [o7[E8641607-25 [5'x1.5[55.1]ccw| 5 [YEs]| - — S

; &l 1 lexz HOUSING. BRG. |eos8{EBs41663-27 |¢'x1.6'| 23 [cw (e | - | -

NIFHCEE: HOUSING. BRG. |p0d|EB641690-27 [rwawfie.7jow | 5 | - [ 1 TR N6 USER

: NEULEEE: HOUSING. BRG. |p10lEB641690-25 [swis'fie.7jcw | 5 |vES| 1 — R —

E '\BELEY HOUSING. BRG. [r11jEB641709-25 [ isf4n.scow] 5 [yeEs] -

3 FAEECEE: HOUSING. BRG. [p12feBe41709-26 [vwasfso.slocw] 5 | - | - . o SET
6 Al 1 |ezx ROUSING, BRG. |e13}EB641733-25 [sweas40.5] cw | 5 [vEs| - [oasgieon - R -
Al 1 lexsz HOUSING. BRG. [214[EB641733-26 [xelzs'f40.5] cw [ 5 [ - | - {oesf oo EE 57 = DN 1A NN TRIP, ELEC, GOV., FLANGET
a1 lezz FOUSING. BRG. [PI5|EB641786-25 |9 R.1%540.5] Cw | 5 |YES| - |cAs| Ia S Iowmwﬂm%wmwwwm Y
NIEECEE HOUSING. BRG. |216|EB641786-26 I isfs0.5[cw {5 | - [ - [oasf e T.7AKI . omf @em.r.mum -
ALl |#%% BOUSING, BRG. |p17]EBs41690-30 |sxeis|16.7] cw 1 5 [YES| 1 [aicweNt toou R, w. 1a] @3 [ES/8641583/01 5
_ s | = ERiott Ebars




CADHER#(SF )

~

PM841C

h

REVIS[ONS

b I L] I e I d . . t L ] 'S LN DESCRIPTION DATE | BY | APP,
E SEE (1/3)
3 THRUST BRG. DISCH. OILTEMP,
E 4-Mi2 DETECTOR
- (PROVISIONS FOR LIFTING} (257 HERVASEH )
; (RUFLLR)

.1 studoeed

tuit

o |

1-%NPT ¢ 1-HNPT
(SEAL BUFFER CONN.) (SEAL BUEEER CONN. )
(x7-1%-¥R) (x7-1-UH)
1-%NPT L\\ 1-%NPT 1\\
(AR BREATHER CONN.) {AIR BREATHER CONN.) :
(z77Y-%-8) (x77)--R)
. 4-M12
THRUST BRG. DISCH. C!LTEMP. : (PROYISIONS FOR LIFTING)
mﬂmwﬂmmcy . (RYBNLR)
A7 b5 i b
PLAN VIEW FOR CCW ROTATION PLAN VIEW FOR CwW ROTATION |
ER & 3 FE I F N E R FEE
AIR BREATHER & ADAPTER ,
ORDERED ON TURBINE _
ASS'Y. DWG. THRUST BRGS.ORDERED
77779 -QRIETE ON TURBINE ASS'Y.DWG. _
LRI
JOURNAL BRG.ORDERED 272 HERURRFE | A :
ON TURBINE ASS'Y. DWG. @ ,. @
v -+ EFHRREE .
SPEED. VIBRATION, AX1AL, KEYPHASOR
AR PURGE CONN. PICK-UPS AND ADPTER ORDERED Fig g-4-2
(PLUGGED) A ON PICK-UP ASS'Y.DWG. _ @
T A-VBED -F, Y, MR, -7 10-CyoPyd B ¢-4o
2Y2Y RUPITSL. Cyh Py TRUCTEE i | = I
1 g H KN
i mrﬂ
|
120121 . S ON MECH.-TRIP
& R & SECTION SHOWING N
WINDBACK OTL BAFFLE o “ ! \  23.0, 16.7 SQ-IN THRUST BRG.
~ y | [ ELLIOTT G.O.ND. DISTRIBUTION | SET
SEE WOTE #i. 4 b LS L ] e = | | A LSS ] ) - - ALL OTHER VIEWS, NOTES .
; AND ETC. SAME AS 40.5 SG-IN. I
— g, LL +0.No,
ST 230, 16.7 SQ-IN 252 |} 4EHEN ELLISTT.
_ HEAD, 40.5 SQ-IN 25z HERCAL EBARA GROUP
[ FOR APPROVAL ] FOR RECORD
_ : N VAINTATK swipis SV PRENT 1L RESOLT THe 3
»@ ~ @ @ B 104 CHE APPROVED FRINT MUST BE | 2.EXTENOED SuipRING PamdIsE
RETURNED BY: AS THIS CONTRACT IS IN n 1
>_m *Ucmmm Oﬁwl m_PmT_lm T WMANUFACTURIKG PROCESS. F
SEE NOTE #1. @ ~ AH ”v ol BY DATE 8 TATE I 2
. J mv . ! —_———
] et 1508 H ]
JOURNAL BRG. ﬂ m OlL DRAIN .L&% NP m O — m JOB No. JOB/FROJECT NAME 5
THERMOMETER CONN., 4" -150# #rvy | AafT—— i , SECTION SHOWIN
3 i i k= : _ " 55.1 SQ-IN THRUST BRG.| . o
Y-+ HEHEET L .l 1@ ““-ciL SEAL RINGS ORDERED : : . : .
ON ROTOR ASS’Y. DWG. T T ALL OTHER VIEWS. NOTES SER.No. USER
PR RTI A ; _ AND ETC. SAME AS 40.5 SQ-IN,
- i _ APP' O BY DATE SERVICE
BN, . 55.1 SQ-IN 272} HZHER
SUPPORT, CAP SCREWS, HERD, 40.5 SO-IN z32+RECEHU N N [ S|
TAPER DOWELS &
WASHERS ORDERED 40.5 SQ-IN .:u%cm.ﬁ BRG. T-TANI w0 T E o0 NON-TRIP, ELEC. GOY., FLANGED '
- _ _ , ELEC.GOV.,
ON TURBINE ASS'Y.DWG. 0.5 SQ~IN 25z +8% DN D BY _
£8H, A NS, PR ‘ HOUS I NG, BRG. ASS"Y
e o BENZEEI(2/3)
Y Sl vy TWG.Ho. REV,
M. NISHIUCHI w. | S |ES/B641583/02 5
e | = Elliott Ebara
a i b ¥ C T ] a T T T [] 1 h




n

REYISIONS

NO- DESCRIPTION DATE gy | aPA.

CADE®®(SF)

USE SEALANT.IT.#4 TO FILL GROOVES ONLY

IF T/C'S OR RTD'S ARE NOT REQUIRED FOR S.Q.
TYP.BOTH SIDES

HERTEREALLVGEL. BRRAEREL0Y - ARCTEHAI L,

!Illum«l el

}
o

€ 2-3/4NPT
(via.
pt (HERER)

P

E JOURNAL BRG.OIL SUPPLY.
3/4" -150# .
{ORIFICE PLATE CRDERED
3 ON TURBINE ASS'Y DWG.)
. S ERHRER

E (#7427 - H0 WEEE)

THRUST B8RG.
272 NERRUY ¢ -7 ) WRER R EHEN

PICK-UPS)

VIEW SHOWING WIRE GROOVES FOR

& JOURNAL BRG.

JOURNAL BRG.
THERMOMETER CONN.
(374" NPT
Jr-TABREAREH

SECTION A A
W@ A A

THRUST BRG. DI1SCH.
THERM, WELL (PLUGGED)
CCW ROTATIiON

A7 ERERARE

( EBERIDAR )

THRUST BRG. DISCH.

THERM. WELL (PLUGGED)

. T}

CCW ROTATION
2572 F MRS HEEE

{ EEERZER )

CRIFICE ORDERED ON
TURBINE ASS'Y.DWG.

\lﬂxmcwq BRG. DISCH.
THERM. WELL {PLUGGED)

CW ROTATION

232 FWERRIEL

{ ARk ER )

THRUST BRG. DISCH.
THERM. WELL {PLUGGED)
CW ROTATION
272 M BRHARER

(DERSCER

| ™S—ORIFICE ORDERED ON
{ TURBINE ASS'Y.DWG.

CCw ROTATION
07 42777 (RRERE )
nmamanﬁav

THRUST BRG. DISCH.
THERM, WELL (PLUGGED})
CCW ROTATION
277 REEhSER
( KEERCER )

SECTION B B
% T BB
(40,5855, 1SQ-1N)

)
THRUST BRG. DISCH.
THERM. WELL (PLUGGED)
CCW ROTAT]ION
A2 M E R
( EEEHIAR ),

OR1FICE ORDERED ON
TURBINE ASS'Y.DWG.

! CW ROTATION
FN742757 (RIRTR)
( AEEEICHAR )

\lﬁImcmq BRG. DISCH.
THERM, WELL {(PLUGGED)
CW ROTATION
257 M HEHASER
( GEECEE )

THRUST BRG. DISCH.
\\I4Immz. WELL (PLUGGED)
CW ROTATION
A7 HEERARE
( AREHCER )

///uom_m_Om ORDERED ON

CCW ROTATICN
742777 (FRFE)
{EE&FICEA )

4 SECTION B B
%# @ BB
(23.0, 16.75Q~1N)

-
.

SECTION € €
2 PLACES

¥ ECC
(277)

//rqucwﬂ BRG.OIL SUPPLY
ORIFICES ORDERED ON
TURBINE ASS'Y.

272 HERARA 74
HRTE

TURBINE ASS'Y.DwWG.

SEE (173}

Fig 4-4-3
Iy

EBARA GROUP

Cw ROTATION

FNT4ZT 5T BINER)

{EERHIZER )
| NON MECH. -TRIP
M ELLIOTT G.O.NO. DISTRIBUTION | SET
, mrhﬁmmdmaquﬂl ELLIOTT S.0.No.

OO0 FOR APPROVAL

AVOID DELAY

TO MAINTAIN SHIPPING
PROM]SE.

ONE APPROVED PRINT MUST BE
RETURNED EY:

O FOR RECORD

ANY REGQUESTED GHANGE OF THIS

EQUIPMENT ¥WiLL RESULT IN:

1. CONTRAET FRICE ADJUSTMENT.

2, EXTENDED SHIPPLNG PROMISE
AS THIS CONTRACT 15 IN L

MANUFACTURING FROCESS.

ay DATE BY DATE I 2
—_—
J0B Na. JOB/FROJECT NAME
| TTEM NO. CUSTOMER -
, SER.NO- USER
RO BY TATE | SERVICE
WODEL SET
5. SAWADA wr. &
ELL o ot TS Epy- 1, NON-TRIP, ELEC. GOV.,, FLANGED
HOUS ING, BRG.ASS' Y
GO B | EERMETEN(3/3)
T z Y RO, DWG. NG REV.
M. NISHIUCH wr. e | B3 |ES/8641583/03 5
SCALE
1: 3 mm Eltlott Ebara




n

REV)S10mS
b ) [ a | () 1 7 1 L] NO. DESCRIPTION
—_ FIRST USED ROZLSTOO3/SRY-50F
m Q' iy PART NAME No.|EBARA PARTS No. | DESCRIPTION _
W GR3|GR2 | {31 N7 a8 g ¥
n HEMEEE HOUSING, BRG |1 |E8641789~15 |5°X2.125° JNL, @ GRIND AT ASSEMBLY
S AL SEAL, OIL 2 [EB641455-10 |AIR PURGE + |F NECESSARY.
3 BUB, FEUSUEASL, _
1 [R7y27(mAD BEARING. INNER | ¢ | A682677-1 _ { / \ b
U [ "7y 7(hm) BEARING, OUTER | 5 | A682678-1 ] ]
1 [F+7579b GEAR BRACKET ASS'Y| 6 |EB8661090-8 L ; | 1= _
1 [z3z485- COLLAR. THRUST | 7 | A676697-1 — SECTION E{E
1 [BSHW-M12X35 |SCREW. CAP 8 |BSHW-H12035 i @ E E
1 [scP-2.0x40 |PIN. COTTER 9 |sCP-u204D ] !
B GEAR, IDLER 10| a680846-2 w
1 [#7po%2538% |BEARING, BALL [t11|P1562L6208
1 [RTH-80 RING. RETAINING |12|RTH-KC80D
1 | aan GEAR. DRIVING [13]|aeB0845-2 '
3 1 | ANR-8 NUT, LOCK 14| ANR-AOS M4OX1, 5P
- 1 [Aw-8 WASHER. LOCK _ |15|Aw-A08 [~ . |
. o 1 [%- KEY 16| A720396-1 B , :
: N ETTIE BRACKET, STOP [17]B720144-1 _ o h
2 [BSHW-M16X50 |SCREW. CAP 18| 8SHW-H16050 i L fil )
E 1 [war-1.2x5 WIRE 19}WAR-B1205 i \ ] -
= 1| z70-147 PIPE. SFRAY 20} ABBZ68L-2 . 1 __ 114 _
,_‘ 1 [74-, 174NPT TEE. PIPE 21| TEN-BO2NS = E=
- A [ z97h 1/6NPT  INIPPLE.FIPE {22|P41Y431 ) A
E 2 | n-71z4y CONNECTOR. MALE [23| UHW-B10M1002N
- e PIPE. FLEXIBLE |24 |E8663121-1 ) 10%Y, FUFS 57 17
3 o BEHCHTL
4 EVHAL AUABIE,
; B SPACER 26|EB664011-1 %10 DRILL, 57 DEZP
E L vue L INK 27| A695757 1 PEEN TO LOCK SEE NOTE #2.
E L |2ZM-M12 WASHER 2B{ZM-A12 " dg 2 8E
7 L | BHraRgsL SCREW, SHOULDER|29|E8664006-1 Q)= T : :
- 30 | il
E 1 | mitrEsaL SCREW. SHOULDER|31|E8664006-2 L1 Y i D .
: U [aven HANDLE 32|E8663152-5 _ _
- q \\nl
= > P D« # _
E 34 .
— = 35 : FGa-5~1
: 1 |cs-m1ax2z SCREW, SET 36[CS-H1022 , Y-
; A PIN 37| A720146-1 38 g ® @ 29 2826 AR
E 1 [oyur 0-RING 38| 0AS-RD210 i : 1.EP/BB6000T LYMER W mnm m
3 1| e LATCH 39| A69466T-1 NOTE 2. CCWARES /8641481480 L,
; T T7vma WASHER 2017208 1,00 NOT ENGAGE TURNING GEAR UNTIL TURBINE ROTOR IS AT A DEAD STOP. (RFEL R FAT-E2HR. 2 viS-CUBEE BERAYIAMBRRETE
- e 2.GRIND HEAD OF PIN(LT#37) TO OBTAIN imm BACKLASH WITH MATING GEAR ELLIOT G.0.NG, DT 56T
ﬁ’ BERTT SCREW, SHOULDER Mw £23W68 AN TURBINE ROTOR. , )
- 3.MICRO-5WITCH TO INDICATE GEARS FULLY ENGAGED 8 DISENGAGED ) FLLIOTT 5.0 H0.
k Mw TO PURCHASER' S ALARM.SEE LIMIT SW ASSEMBLY DWG. %
E TTS5P-10%55 5 TN, ROLL %5557 K 100055 4, A. CLEAN SEALING SURFACES FROM DIRT, GREASE.MOISTURE & ETC.
k 76 B. APPLY THIN COAT OF SEALANT.
i TC AREAS INDICATED OF SEAL & HOUSING. O FOR APPROVAL T FOR RECORD
L 47 DO NOT PLUG HOLES IN HOUSING OR SEAL. . AVOID DELAY ANY REQUESTED CHANGE OF THIS N
: 1 |v-nll SEALANT 48lEB641787-48 ALSO APPLY TO DIL SEAL HORIZONAL SPLIT. oo T LONTRACT hICE apoUSIHENI
- 49 C. CURE SEALANT FOR 5-10 MINUTES BEFORE ASSEMBLING (KE PFRONED PRINT WIST B¢ 2 EXTENDED GHIFRING PROMISS [0 T
— WO O_ r mb_ﬂﬂ_lm _ Z mm_ﬁzm_ Zm Iocm _ Zm. MANUFACTURING PROCESS. “
1
3 T D. CURE COMPLETE ASSEMBLY FOR 24 HOURS. _ v oare o oae I z
3 1| %--vaera-wt TTURNING GEAR UNIT [s2]- S IMPO : 5.ALL PIPING FROM THIS POINT TO BE ASSEMBLED AFTER E——
4 |BSH M1ZX40  |SCREW, CAP  |53|BSH-H12040 SHOP QIL FLUSH OF OIL SYSTEM.
£ o JOB No. JOB/PROJECT NAME 5
; ¢ | ZrRB-M12 WASHER, LOCK |54 ZRB-u12 ) :
E 2 |BPNT-Hi2X40 [PIN, DOWEL 55| BPNT-JH12040 ! TTEM Ne. CUSTOMER
: . 26 & A ’ SER.NOD USER
E 1 | 90 1A#1/4NPT-5CHBO |90° £LBOW S7|ELN9C-BO2NS  INPT1/4-5CHB0 1. -y JXYRS-EUD-SFERRLUTADAZADE AL, o
E 1 |=y7n NIPPLE 58|Pa1Y4t 1 /4NPT, L=51 2. Ev(RER37 ) OERS-Cun-S¥P Oy 2 Ty 2 MG BRAIZC b, APF D BY TATE | SERVICE
59 3. AENCTERON Iy b 24 v FHI - Sy ORS, BHEETT AR EROC L, 5. SAvADA
B T Y = . MODEL SET
- EEARTZRT GROUP OF PARTS |60 |ER641787-60 BBy b2y T RIRESROCL, s
. Ao AL B-MEMSEDY, FY-2. SUZHBRTACEL, . T . . 6
B. SETALEA Y7 A EREEOTRT Ay TAATRE S - A RERHTEC . 5D B TURNING GEAR, 5" X2, 125" JNL, O
fEL, Ay INRUREEOTY - - VARG - L ARERLAVC L, == 1/7
C. AWy 7N e MEECEARGHCS~ 1 O ARES A~ ANEIA 152 E, o .0 od HO) Bﬁm__ma_g\ﬂhamA (2)
oA, - 7 PRCJ. D¥G. NG, .
D- Wmﬂmmmmbwwﬂ&ﬁmv— u.n»ﬁll\ .‘_\ﬁwm*ﬁmqwrw._ UH(S.ZZM_MDZCZ.D v, ca. o @lmm' mm\mmﬁqumﬂ\OH D
5. WHSM@MS%%WWWNSW%MHHEGUQWH te SCALE
e | o Elliott Ebara
[] T [ T [3 [} T ] T T [] T 1
PMB4 1C




REVIIIONS
o DESCRIFTION L T oy Taer,

2X3/4NPT
{(VIB. PICK~UPS)
(MERHA)

SCE NOQTE #5.

2x3/8-16UNC
(ALIGNMENT TOODL?
P44 bY-AR

3/4NPT
(INSTRUMENTAT1ON)
(RRHE)

(305}

SEE NOTE #2.
iE 2 s’

BRG. OIL FEED
Jr - IR

50 LATCH, IT#34,

C

=

[
GRIND AT ASS'Y. IF NECESSARY

DROPS [NTO SLOT
IT#32. WHEN GEARS ARE DIS-ENGAGED.
SEINEL A IZORANII

PRUSTI S0 I-TT oy L RELERO L.

OH, BRARATVEIE, !

BEND SPRAY PIPE AT ASS'Y.
* TO DIRECT OIL BETWEEN

3/8-16UNC
PAL IGNMENT TOOL)
PIAAU Y- AR

GEARS FOR LUBRICATION.

t (SEE NOTE#5.)
BAGRROMCHA I 2TV TR
BHTRINCE (RRS9E)

1
IN HANDLE,

' RUE-AROC .
' HAND FIT
ON ASSEMBLY

DORDERED B/M.
Hy 7V FURIER

vig.

PT

o8y AIR BREATHER & ADAPTER
; \ ORDERED ON
1-M12 ol B TURBINE ASS'Y. DWG.
FOR LIFTING HP |L 17 FU-HEPSFS-URATR
L R -] E_
E ] 3/8N

{SEAL BUFFER CONN.)
{I7/-9R)

SEE NOTE #4.
ZE 4 48

.._.
i
\

JOURNAL 8RG. ORDERED
ON TURBIME ASS'Y. DWG,
Sr-HRELIRFE

&

i 7
! '
; | RoToR [
_ _ e
| :
! '
_ I i
. ]
1
— JA o _
[ S J “
- 4 (289) ]
b AMHMMﬁ* 1
SEE NOTE #51 EXHAUST CASING
HESE _ #Er-3uy
! Fig $-5-2
' Y.y

E H N

ELLIQGTT G.0.NQ. BISTRIBUTICN | SET

(3/4"-150%) 7, 1 GEAR MOTOR UNIT £ELLISTT. [ =°™
ORDERED 8/M, | , T anaanour
TrE-F-22% FARFE
B T FOR APPROVAL O FOR RECORD
/ / AYDID DELAY ANY FEGUEITED CHANBE OF THIS
TD MAINTAIN SHIPFING EQUIPMENT WILL RESULT IN:
/ OIL DRAIN PROMISE, 1, CONTRAGT FRIGE TMEMT .
3 X #FL ; 7T T T L Ty / e TR | T v e | E ;
vl (3 -1504) / N\ fr N ~i / HOSCREOTE, bR &
vlh | _ __ __ N HAND FIT o e o - : 3
ON ASSEMBLY
_— — —_ — lll",ll\
(406) {330) 2Hx12H7*0018 pEaM, 40 DEEP (189) T BT RGIECT
AT FINAL ASS'Y,
"A D0 NOT BREAK THRU. @ W E A SEE NOTE #5. [ TR
BB _Mwﬂquc”_mfm» 40 (REFT) SECTION |A A o -
SECTION pedar 43, 1O L IT#4,5. 13, 16 AND INNER PART OF
ARRINCAIOCE. GeAR BRACKET [T#6, |10 BE ASSEMGLED [P L
¥ EBB , TO [T#52 SHAFT, BEFDRE (T#52 15 - e
ASSEMBLED TO BEARING HOUSING.
HEAT IT#4,5 AND 13]TO 116°C FOR ASSEMBLY. —
RECORD BEARING DIA'S. . i 5. e TTTEE T
AFTER SHRINKING ON SHAFT, FrE-F- (&%52 ) tRRECEMGAORC DS O ”_\ == TURKING BEAR, 57 X7, 125" JHL, OF
{DESIGN CL. 0,05~0.08) FTrE-5 OMUIGES, 5. 13,116 | S BEAESEEI(2/2)
‘ BUAT U BAH TS, 17U TOREAREDT L RUEFEDANSALEAILIL | i b3 HOUIGT E|
K mEE (BE4EAR 0.05~0.08) §#4, SRE13E, 116° CITRRLTASREINOCE o B O .
SECTION E E ! K. NAGANUMA b @3 [ES/8641787/02 Q
(S=1:4) ._...”:N m Elliott Ebara




' n

) REVISIDNS
_ Ll L L] L T n 4 1, ] ) t R 9 L e DESCRIPT ION DATE | BY [APR,
.. ANT I -ROT.HOLE 2 PLACES
: BY kLA 24F)
1 - 1
h NOTES :
E . 1. BEARING DIAMETRAL ASSEMBLY CLEARANCE IS ©.127 ~ 0.178 mm WiTH
; l-B @ A RETAINERIBORE OF #158.687'3°%"2 mm AND A ROTOR JOURNAL
- : ] . i
3 ETCH CORRESPONDING NUMBER WITH SEAT; D!AMETER OH $126.937 5,13 TN,
ON AXIAL END OF EACH SHOE. / _ 2. USE NUT LOGCK. (LOCTITE *241 OR "245) TO RETAIN CAPSCREWS
= Ay PEECeEs - MRt 3 RRARAA I TRADC E, (1T.*3).
E , $R I
. SEE NOTE *2 o . 1, REIEEHM 5 0.127 ~ 0.178
? TR LR 1/ o fiL., &mcmluf}m_ : $158.687°0°%1% m ?
: — _ — 1 O-9-KE w D $126.937_0 5,3 MM
; |\ 2. 8% D 0aUBCEDyI94 4 P24 1R 245 £ RN LETOT L,
E , , {
L1 ,
o
— | — -
|. ! 4
E ;
- s
_ - J .
E )
l._ |
= |
— 3 : FG 4-6 |
3 ” 4-44
3 n m | E H K
E . 1 [REDUCED Cl FARANCE]
|M ELLIOTT G.O.NO. DISTRIBUTION | SET |
., CUSTOMER .
[ - - ( .
- e (S — ! ELLIOTT 5.0.NO.
3 1 ELLISTT.
E EBARA GROUP
| \_ J 153
E B _ _ 1| , P e
E ., O FOR APPROVAL O FOR RECCORD M. #m
- o ARTALN SHIFRING e Vit e LT 2ct
3 . SECTICN B B N ASPROVED PRINT WIST BE S ExTENDzD SHiPEiG PROMISE
= RETURNED HY: ——— AS TH!S CONTRACT 1S5 IN
- . Eﬂ .@ m w MANUFACTURING PROGESS.
- ’ oy DATE BY DATE
3 EERM 0. 160~0. 191 (A8 v ) _ |
5 .“ JOB No. JOB/PROJECT NAME 5
3 A SSEMBLY Jr-FLHEET tt] 711005-11 A711005-11 STEEL| BACKED SHOES
7z . ASSEMBLY Yo -+ VMY 10| 711005-10 A711005-10 COPPER BACKED SHOES [ |FTEM Me- CUSTOMER
= 1|1 BASE RING & SEAT ASS™Y| x-ayu#/v-+i | 9 | 720402-GRS A710402 -GR5 o =
E SHOE PACKAGE | “e-+ility F—8 8 | 711005-8 A711005-8 STEEL BACKED SHOES
k SHOE PACKAGE | Yr-+lity K- 7| 711005-7 A711005-7 COPPER BACKED SHOES | [PFF'8 BY CATE | SERVICE
; L SSEMBLY Sr-FIRERT 6 | 711005-6 A711005-56 STEEY BACKED SHOES T =
. ASSEMBLY Y- AR 5] 711005-5 A711005-5 COPPER BACKED SHOES | | —S-TATSl——uti® R
5 5 5 SHOE ASS' Y Se-Fhily FET 4 | 720406-5 ATZ0406-5 S T ek, 12(SPAD)SPHERICAL SEAT
10]10 10[10{5CREW. CAP Pl 3 [ P23r2ag P?3R789 #6-B2UNCX1/2" 5. TOMATSU ] ¥ v - + 4 % % R IR
£ | 1 {BASE RING b SEAT ASS'Y| A-2Uws/3- MG § 2 | 720402-GR1 A720402-GR1 N s e o JOUNAL BEARING ASSEMBLY
5 5 5 HOE ASS'Y v -+t FET 1| 720406-4 A720406-4 _ oW N B uwm gm(w.\zw:oom r
Gr.6Gr.5|5r.4|Gr.3|Gr.2|ar. ! PART NAME INC.[ELL1OTT PARTS NO|EBARA PARTS NO Um“mom__ujoz Lo A
O TY/1SET 1&EN 322 gelzutyr B2 2] 55 B 2 F 9 £ 5 ris | B Elliott Ebara
13 3 1 T T T T T 3 T T T ] T ;]

PMB41C



[ CADBRE (SF) |

- 1:101

i
7

IE"TC‘WL_ 1:25

T

E. 7-1%

oyl

B =

[
e inFsEa (Ra Y [ -MoR-zrls 20y exz04y] |

— =
o

;]
ARBERARARR(5) |BE

ERENERREE 2003.4. 1&U%H

KE2

e}
=
0©
~J
N
o

WFH/ L (INCHES) 4 5 6 7 8 9 10-1/2 12 13-1/2 15 17
272 e BaEs (28/4) |E1562G708-1]E1562G709-1|F1562G710-11E1562G711-1|E1562G712-1|E1562G713-1|E1562G714-11E1562G715-1[E1562G716-1|F15626717-1|E1562G718-1] ~=— AkAFRE
Z2ZMARE(SQ-1N) 7.5 11.6 16,7 23 29.9 37.8 51.5 66,8 84,8 104.7 134.4
2A 55.6 69.8 B84.1 96.8 111.1 125.4 146.0 168.3 188.9 209.5 £38.1
*B 55.6 69.8 84,1 96.8 111.1 125.4 146.0 168, 3 188.9 209.5 238.1
2C 104.8 128.6 149.2 174.6 196.8 222.2 || 260.3 293.7 330.2 368.3 419.1
?D 110.87 136.27 161.67 187.07 212.47 237.87 279.02 317.12 355.22 393.32 447.29
E 10 10 14 16 19 19 24 25 32 35 38
F 9.5 12.7 15.9 15.9 17.5 19.0 22.°2 25.4 31.7 324.9 38.1
<] 15.9 17.5 19.0 22.2 25.4 28.6 30.°2 33.3 38.1 39.7 144.4
H 36.5140.40]44.4520.40|50,80+0.40|57.1540.40165.09+0.40169.85+40.79|79.37+0.79 [88.90+0.79 [101.60+0.79|111.12+0.79|127.00+0.79
J 6.35 7.94 9.52 9.57 11.11 11.11 . 12.70 14.29 15.87 17.46 119,05
K 101.6 127.0 152.4 177.8 203.2 228.6 266.7 304.8 342.9 381.0 431.8
M 3.7 4.0 4.8 4.8 4.8 4.8 5.6 5.6 6.3 7.9 7.9
T 4£310.51 51+0.51 59+0.58 67+0.58 751£0.58 83+0.97 92+0.99 10240.94 | 114+0.94 | 124+0.94 | 14040.94 =
Tlhaf 2720 XN BeAS [E15626558-1]E1562G559-1|F1562G560-1]|E1562G561-1[E1562G562-1[E1562G563-1[E1562G564-1]FE1562G565-1|E1562G566-1[E1562G567-1|E15626568-1] —-— FHARIES
_
T 17 [PEERRI b 254 —
H : 6 16 |257 A9 HAT —
; 15 |25 FREEL —
1 |14 [ABRRAN SCM435
S 304
1|12 |valit 5541
666 2 |11 [aasn SCM4 35
1 |10 [neEtsnt SCM4 35
1 |9 [+- 545C
6 | 8 |ZFNvIEy 545C
& | 7 |aRELb 545C
& | 6 |T843549 7092 SCM4 35
6 | 5 |H8{a5147nyy SCM435
1|6 |«|ehit 5K50
1|6 |3 [z52k490 ASTH 016200, ¥)2
2 |z [vaguirey 545C
g 11 [x=zuvy 545C ,
a o v Gr.3)6r.2)Gr.1|&%) (% & % n_H FiG 47
s e © 1 4-45
1. hAURETIZ774/RLUDIE,
m.}ﬂi%é#%@hg@mﬁmasmwo E H M
| 10
q
8
7
! 6
i 5
4
3
, ?
, | 1
Grz[ort [NINOBaES| PO R Pt e | ae 8 & £ 22| # 8 B |55 |asz
TBE & E ! &8 Figd [ HE
m g 3 (OVER_BCRE, COPPER BACKED N_#.Hzi
o B A R LA O
Ty emen mlucipal [ma| oxtuEr [
5+ 300 0.1 0.2 o”m M. v v %_ MHW_“” () [ 73 B3 REV.,
2 _too: Jo.oafoel 1s PRPRAY Y B0 damr e ES/E1562G13/1
o Toal o R LY Y yncomes| BALTIGY T MEIRE
e I Ll rrrs ] les JO0F CJ——
) T ] T c T d T e T T




|
REVISI0ONS

ND. DESCRIPTION DATE BY | APR.

[ CADERE(SF) |

_ PM842C

Lovtiobivstenlintig

ERBRCER (fBRIU)

E

EACH SIDE
TOP HALF ONLY. :
(TvP) 0N Ty oy Ny N N \ ,_
1 _ ]
“ o 4-1/4" =20UNC
& VR 10
T TEUE @5, TEUEY 20 4
..... m D 1A fagy Wi, THENA
B i (&1F-F224F) Fie 48
| LOCATE 4 HOLES DIAGONALLY - 9
OPPOSITE IN BOTTOM HALF ONLY]. T
: 10 DEEP, 1/4-20UNC _ ; adeL
- - _ - / (2K, IN EACH RETAINER) & N 1. 207774 0. 39
dRLBEB L’ ELLIOTT G.O.No. DI STRIBUTION | €T
_SEE NOTE #1 | T
. SEE NOTE #1 - an ELLIGTT 5.0.No.
ELLISTT.
Sy (KZALE ) RoFs 7O, THE, Q | EBARA GROUP
STEAM END PACKING ORIV ¢ St 3
: A MZTHEDT T A L,
AT HORIZONTAL SPLIT _. RIS )T - FCCEROI L ,_.
mo_l.ﬂ :_|O_U W WOHA'O—/\_ I_D_l/\mm m_m_*uuom”rwvﬂﬁo/\b._l muz.w_u.nOmMcqummwOHWzmm OF THIS
O_H UDO_A_ Z@ _.Mm.ﬂb, _ me %OmmﬂIm_M. T0 Zb_zq,.gz SHIPPING EQUIPMENT WILL RESULT IN:
_PT%mm .Dwm‘ J\ OﬂH wm..P_i m _ me. _unoz_mm.% 1.CONTRACT PRICE >D.Em._.zmzq.
CAP SCREWS ORDERED Focthanse i sl e THIS CONTRAGT 15 TH E 1
OZ UDOR M ZD mmnﬁpﬁ me W\—/\_. MANUFACTURING PROCESS. M
' BY DATE By DATE T z
JOB NO. JOB/FROJECT NAME
GROUP OF PARTS | mwEuili G| E8632323-GR. 1
I TEM NO. CUSTOMER
w @ SER.NC. . USER
4 |SET SCREW U _ 8 | pe3as?
16 [SCREW, CAP ABRHKS Y2 7 | E23R23 RSN PATE JSERVICE
16 |WASHER, PLATE B FHES . 6 E8633023-2 | WOOEL SET
SECTION B B 16|SPRING 274 _ 5| A655313-11 "
SECTION SHOWING METHOD OF ; 4 _umz_ﬁ%wﬂﬁ we.an T 1095 0, 14" PITCH, $9. 1257 SHAFT
ASSEMBLY OF PACKING & SPRINGS.(TYP.) 8 |RING, PACKING eIV 3| EB632324-10 | -530 Jey M (SR
i o B B 1 |RETAINER, PACKING | Av¥vli7 -7 2 | E8631643-7 530 G e e PACKING ASSEMBLY (STM. END)
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FLANGE
SCRIBE MARK
vitaRe

77

CIRCUMFERENT)AL /LENGTH

NOTE
1.

2.

BY
IN

1) ANGLE OF TURN EILGURE 1. . . _

2) CIRCUMFERENTIAL LENGTH OF NUT TURN FIGURE 1,

SEALING COMPOUND(COPALTITE) TO BE APPLIED ON BOTH FLANGE SURFACES
NEAR THE BORE. DO NOT ALLOW COMPOUND TO TOWCH ANY THREADED SURFACES.
APPLY THREAD LUBRICANT TO ALL THREADS. ASSEMBLE ALL STUDS. WASHERS
& NUTS AND TIGHTEN WITH TABULATED
DONE
3. FINAL TIGHTENING TO BE DONE WITH STUD HEATERS (WHERE NEEDED)

INITIAL TORQUE. TIGHTENING TO BE
IN NUMERICAL ORDER ACCORDING TO TABULATED VALUES.

ONE OF THE FOLLOWING METHODS. THIGHTENING TO BE DONE BY PAIRS
NUMER]CAL ORDER ACCORDING TO THE DIAGRAM,

THIS IS A MEASURE OF THE NUT ROTATION.THE FLANGE SHOULD BE SCRIBED
AT ZERO DEGREES AND THE ANGLE THEN MEASURED COUNTER CLOCKWISE AROUND
THE NUT. THE NUT SHOULD BE SCRIBED AT THIS ANGLE AND THEN TIGHTENED
UNTIL THE SCRIBE MARKS LINE_UP.

3) ELONGATION OF STUD

THIS IS A LINEAR MEASURE OF THE ANGLE OF TURN.
THE FLANGE SHOULD BE SCRIBED AT ZERO AND THE DISTANCE MEASURED
COUNTER-CLOCKWISE AROUND THE QUTSIDE BARREL DOF THE NUT.

THE NUT SHOULD BE SCRIBED AT THIS DISTANCE AND THEN TIGHTENED _

UNTIL THE SCRIBE MARKS LINE UR.

4) COLD TORGQUE

THIS VALUE 15 GIVEN FOR REFERENCE ONLY.

4.
A

AEkS

HEATER NOTES:

THIS VALUE (S GIVEN FOR USE WITH TORQUE WRENCHES.

BEFORE INSERTING HEATERS INTO STUDS, CHECK HEATERS FCR
MOISTURE WITH MEGOHM METER. MINIMUM READING SHOULD BE 1/2
MEGOHM OR 500000 OHMS. |F READING !S LESS THAN 1/2 MEGOHM i

FOLLOW THIS DRY-0OUT PROCEDURE.
1} HEAT THE STUD HEATER IN AN OVEN AT APPROX.150°C UNTIL l

METER READING REACHES AT LEAST THE 1/2 MEGOHM LEVEL. !
AFTER 5TUD AND HEATER ASSEMELY, THE HEATERS MAY ALSO BE
CHECKED FOR MOISTURE WITH A MEGOHM METER. 1F THE READING
1S LESS THAN 1/2 MEGOHM, THE HEATERS MAY BE DRIED QUT AS

FOLLOWS.

1) HEAT THE STUD HEATER AT 1/2 DESIGN VOLTAGE {3 OR 4 HEATERS MAY
BE WIRED IN SERIES) UNTIL THE METER READING REACHES THE

1/2 MEGOHM LEVEL.
MAKE CERTAIN THAT THE CORRECT STUDS ARE USED WITH THE PROFER HEATER

(PLACING. A HEATER IN AN OVERSIZED HOLE WLLL BURN [T OUT).

SEE TABULATION.

KEEP DIRT AND OTHER CONTAMINANTS, SUCH AS FELPRO OFF LENGTH OF HEATER
INCLUDING TIP WHERE WIRES ARE CONNECTED TO PREVENT HEATER FROM SHOR]]
HEATER GREASE, MTL.SPEC. -470, IS USED ONLY ON LENGTH OF HEATER. ;
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NUT SCRIBEZ MARK EBARA GROUP
T+ b EOHE ,

18-M6{2 IN EACH NUT)

ANGLE OF TURN

SCREW CAP, WASHER
LA-M&X10, ZM-M6

LOCATE FROM HOLE OF BOLT HEATER

O FOR APPROVAL

O FOR RECORD

(BRILL HOLE OFF CENTER 50

AVDID CELAY

TO MAINTALIN SHIPPING
PROMISE .

ANY REGUESTED CHANGE OF THIS
EQUIPMENT WILL RESULT IM:
1.CONTRACT PRICE ADJUSTMENT.

EEAE

BOLT HEATER 18-M&{(&+v Hz2/if)

//| FIGURE 1 tbe-5- THURY 17, 2URY 13
. . Al 9~ ORARCADYTITOC
@MARKED : SUPER NUT(2PLACE) 21 R e
& 21y B 24F) : (£l E-4-EER)
STEAM CHEST COVER TO TOP HALF CASING _ STUD HEATER ASSEMBLY
TABtE-1 %1 ERENI- ; b ke-4-i1
TIGHTENING [ 5TUD/SCREW [STUD/SCREW [ANGLE OF TURN. [CIRCUMFERE- | ELONGAT ION [COLD TORGUE[HEATER PART |INITIAL TORGE| SWERBLT | SUPER B0LT (] SUPER BOLT | SUPER B0 MATER (AL
ORDER NO. | PART NO. | SIZE (DEREE}  |NTIAL LENGTH| (o) CeN-my | NOGFRE. | (onem) | OUET HEX SIZE|JACK BOLT SIZE | ACK BOLT Mo [ JACK S0LT TORGUE WA
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] ] - .5 . RN TR | 2N R TR | Z- 0GR TR | A-1RAE Ry TR BOLT NUT
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23,24 |FsiH10a_ [M24X105 - . — [o.e2/0.68] - - . . - B J15_SCM435G 545N
&5 o2 |searaze-tiusoxaxese | s4c 42,5 0.36 |6.24/6.57|F8681057-4 | ©.68 - - - - A193B16 A193B16
38 ., 40 |B647938-11|M50X3X259 - . - - - . 3 M10 16 |48.8/51.2]  A193Bi6 A193B16
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_SUPERBOLT INSTALLATION PROCEDURE |

NOTES:BEFORE TI{GHTENING

1.DETERMINE THE TARGET JACKBOLT TORQUE FROM THE TABLE-1.
THE JACKBOLT TORQUE VYALUE STAMPED ON THE TENSIONER IS A STANDARD VALUE
FOR THAT PART AND MAY NOT BE APPROPRIATE FOR YOUR APPLICATIOCN.
Z.1F USING AIR [MPACT, SELECT A TOOL WITH OUTPUT OF 90%-100% OF THE
TARGET TORQUE.AIR IMPACT TOOL SELECTION™ (90 PSI AIR PRESSURE)
UP TO 50 FT-1BS5: A HIGH QUALITY 3/8" IMPACT OR RIGHT ANGLE AIR PATCHET.
50-100 FT-LBS: A1/2" IMPACT AT A RECUCED PRESSURE COR SETTING.

(BE CAREFUL NOT TO OVERTIGHEN}.

100-160 FT-LBS: A HIGH GQUALITY 1/2* IMPACT SHOULD ACHIEVE NEAR 160 FT-LBS.
160-200 FT-LBS: USE 1/2" IMPACT FOR MCST OF THE WORK SINCE THEY ARE

EASIER TO USE.MOVE TO THE 3/4" IMPACT [F NECESSARY.

OVER 200 FT-1BS: FOR THESE HIGH TORQUES. A 3/4' IMPACT IS REQUIRED.

THE JACKBOLT TORGQUE ACTUALLY ACHIEVED BY AN A[R IMPACT WRENCH 1S5 USUALLY
MUCH LESS (30%-50%)THAN |TS RATED OUTPUT.ALSO, FOR MAXIMUM POWER, USE
THE LARGEST AIR LINE AND FITTING., AN IMPACT CAN HAVE 10-25% MORE OUTPUT
WITH A 3/8"VS. 1/4" AIR FITTING.
TO VERIFY THE TORGUE OUTPUT OF AIR IMPACT, TIGHTEN THE JACKBOLT UNTIL THE
SOCKET STOPS AND CHECK THE JACKBOLT WITH A TORQUE WRENCH (A TORGQUE WRENCH
WITH A DIRECT READING DIAL 1S EASIEST TO USE).

3.MAKE SURE THE JACKBOLT TIPS ARE FLUSH (OR RECESSED) WITH BOTTOM OF NUT BODY.
LUBRICATE MAIN THREAD OF JACK BOLT. STUD AND WASHER WITH OF SUPERBOLT(JL-G)
LUBRICANT AND SLIDE WASHER ONTO STUD.

.,, NOTES: TIGHTENING SEQUENCE

1

STEP :1

STEP :2
STEP :3

STEP :4

SPIN THE TENSIONER(NUTBODY) DOWN ON THE MAIN THREAD UNTIL 1T SEATS AGAINST
THE WASHER. BACK OFF THE TENSIONER TO CREATE ABOUT 1.6 TC 3.2mm GAP
BETWEEN NUT BODY AND WASHER.

AT ABOUT S0% TARGET TORQUE, TIGHTEN THE JACKBOLTS IN A STAR PATTERN

ON ALL STUDS.

AT 100% TARGET TORQUE, TIGHTEN THE JACKBOLTS IN A CIRCULAR PATTERN

ON ALL STUDS.

SEQUENTIAL ORDER OF BOLTING |5 SHOWN IN E5/8621719/01,

REPEAT "STEP 3"UNTIL ALL JACKBOLTS ARE STABILIZAD (LESS THAN 20°
ROTATION). THIS USUALLY REGQUIRES 1-2 ADDITIONAL PASSES.

| SUPERBOLT REMOVAL PROCEDURE |

CAUTION f

REMOVAL REQUIRES STRICT PROCEDURES. JACKBOLTS MUST BE
UNLOADED GRADUALLY. IF MOST OF THE JACKBOLTS ARE FULLY
UNLOADED PREMATURELY.THE REMAINING JACKBOLTS WILL CARRY
THE ENTIRE LOAD AND WILL BE HARD TO TURN.WITH EXTREME
ABUSE, A JACKBOLT TIP CAN DEFORM MAKING REMOVAL DIFFICULT.

| SERVICE OVER 120°C |

ABOVE 120°C THE PETROLEUM BASE OF THE LUBRICANT BURNS OFF.
OIL THE TENSIONER TO REDUCE REMOVAL EFFQRT.

STEP :1

STEP :2

STEP :3

AS THE EGUIPMENT 1S COOLING DOWN (AROUND 150°C}). APPLY HYDRAULIC OIL
TO JACKBCOLTS, WAGHER & MAIN THREAD.SYNTHET!C OIL CAN BE USED FOR
REMOVAL AT HIGHER TEMPERATURES.

USING A CIRCULAR PATTERN, "CRACK"EACH JACKBOLT ONLY ENOUGH TO ENSURE
MOVEMENT.DO NOT TURN BEYOND BREAK LOOSE POINT.DO NOT BEGIN TO UNLOAD
ANY GIVEN S5TUD BEFORE ALL JACKBOLTS ON ALL STUDS HAVE BEEN "CRACKED"

FOLLOW REMOVAL PROCEDURES FOR SERVICE UNDER 120°C. :
SEQUENTIAL ORDER OF CRACKING 1S SHOWN IN E5/8621719/01.

| SERVICE UNDER 120°C |

SPRAY JACKBOLTS WITH PENETRATING OIL OR HYDRAULIC OIL PRICR TO START
_ESPECIALLY 1F PRODUCT IS RUSTED.,

STEP :1

STEP :2

STEP :3

STEP :4

NOTE

LOOSEN EACH JACKBOLT 1/4 TURN FOLLOWING A CIRCULAR PATTERN ARCUND THE
TENSIONER(1 ROUND ONLY). AS YOU MOVE ARCUND AND GET BACK TO THE FIRST
JACKBOLT, IT WILL BE TIGHT AGAIN. DO THIS.FGR ALL STUDS ON THE JOINT
PRIOR TO THE NEXT STEP.

REPEAT A SECOND ROUND THE SAME AS ABOVE FOR ALL STUDS.
REPEAT A THIRO ROUND THE SAME AS ABOVE FOR ALL STUDS.

CONTINUE UNTIL JACKBOLTS ARE LOOSE.REMOVE CLEAN AND RELUBRICATE THE
JACKBOLTS WITH LUBRICANT.

USUALLY, AFTER THE THIRD ROUND, AN AIR IMPACT CAN BL USED TO REMOVE
THE JACKBOLTS, DO NOT USE AN AIR IMPACT FOR THE FIRST THREE ROUNDS.
FOR LONG STUDS OR TIE RODS, MCRE THAN THREE ROUNDS MAY BE REQUIRED
BEFORE USING THE IMPACT TOOLS.
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MATCH MARK LINKS WiTH
ROD ENDS FOR CORRECT

RE-ASSEMBLY.

RAREYH. IRCBENY 3RO FIVFE

TRV 2400ET b,

2XM20
(FOR JACK, SCREW)}

ASSEMBLE
RETALNER #5 AND
ROLL, PIN #24

AS SHOWN.
YF-r(ERSIE
aFuvdes (%24 )
L1401 8

R —

T
[

{AR-OTRYBCHINTE)
2H-¢25.4"5'"? TO DEPTH

SHOWN LOCATE FROM
PILOT HOLES IN COVER

N
=

AT THE ASSEMBLY.

SEE LUBRICATION ARRG'T DWG.
BORCWEC T Y- EYI-FA L ) EBETEIL,
Jy-IEBARENC .

[
-

=y SEE mm§:w$. N

i
L
]
|
T

160

AFTER ASSEMBLING TORQUE SHAFT

BEARINGS, LINKAGE & LIFT BAR
;ADJUST LIFT RODS TO

OBTAIN 203.2 DIMENSION

AT THIS END GF LIFT BAR AND
203,20¢0.076 AT OPPOSITE END.
THEN AFTER TNSPECTION.
1H-#5 THRU LIFT ROD.
LOCATE FROM FILOT HOLE
PEEN TO SECURE.
TYPICAL 2 PLACES.

PA2ERM MR, YU EYTRA-RAR YT EA-O05HET 203, 2,
ENNT 203.20:0.076¢05L 3710y FERBOCL,
ZXSH) ayFIyF31IOTACLYBL. 7 Feytites S0 upait.

[N ROD END 211,

108

S
>
<
=

—

0,08~0,10

CLEARANCE
2 PLCES

Tokts-omd.
9.10~0.12
CRENCE, (24D

NUT 7O BAR

TYP.

Ay -ApsEs
VIEW LOOKING DCOWNSTREAM

oI M PART NAME | NO{Le1oTT PARTS Ko.| EBARA PaARTS No, | DESCRIPTION
' GRre 675 |Grs {6R3|Gr2|6R1 - N #8] ruiyr BIEY 57 BeE% B 3
1 [COVER ENEA- 1 [654355-1 86543556 W0 |WTERY,LEA-CF]
1] 1]t ]1[|TORGUE SHAFT [ra7&aN 2| - B668038-1
: 1|1]1]1|sEArING KTV 3| - BE76731-1
= 1 {GASKET Ak [ - B677071-1
2&E 2 2|2 ]z |rETAINER yF—3- 1 5 - A677662-2
gl o= z|2]z2]z][roD y7inef | 3 - B677663-1
gz QG AR vy | T - 2687695-1
N z 2|22 |PIN LINK vres | al - BEB2ET6- L
= g 8| B |86 |RETAINER RING [RTw-32 | 9 [Pz7E36 RTW-K037
i i CAUTION/ z)2 2|2 |PIN.SPRING  |zFuwdest o] - A696536-1
- L AT NO TIME SHOULD ASSEMBLY BE SETTING =1z 1z 1zI[roo EnD DoFaaf | 1 " 55826971
17 WITH WEIGHT OF COVER ON LIFT RODS. 7 [2 [2 |2 [seat, sPring PinfzFuoseoe -1 |32] - B682899-1
aar ABAAADE FMZON(AE-171) |13] - FHN-AZ0
' N L 212z [z gt PMIIXINIAE-T9H) |14] - FHN-R33XZ
U7hoy FAR-DEREAHTAR B , Z{z[z[z[Pin rOLL S5P-5X6E 15|F3aT278 S5P-K050065
f , z|z2iz]|z]wT b j 16] - BEBI 176~ 1
- 16[16|16] L6|SPRING DISC  |asnz | 17 - AGB0496-1
NOTE : 414 |4 |4 |SCREW. CAP ww—.TZN.C:Nm 18|P23T3329 BSH-H24125
1.USE ANTI-GALLING COMPOUND ON ALL THREADS. 4 |4 |4 | 4 |Fin. TAPER DOWEL [BST-10XE0 19[P36K2B7 BST-H10050
4g ! 22212 [Pin, DOWEL Fhey 20 - 86826991
5 i . < [« 4 |4 |ScREW, SET W3y 21[P23k456 E23K456 A
1. 4TOFVBLY, FUPLYEDERATAZL, R aw e i o o, T
DETAIL B z PIN, LINK yyIEy 23720524 -1 B
(s=tit) : 2 2{2]2|PIN, rROLL SSPoGX16 24|P3678808 SSP-KO60016
ASSEMBLE B PARALLEL SPRING DISC3 ASSEMBLY EXEhA-R1 25 = B6S4467-25 UP TO 750°F
A3 SHOWN, TYP.2 PLACES 1 1| |cover ERENA- | 768541461 B654166-5 W) INTERK, LERIOFF
, ASSEMBLY FAENA €Y 27 - B654467-27  |ABOVE 750° F
BXEA 1 COVER BT | 28[655352-1 - SPEC IAL
{Swiid 1 RETALNER I 29|711487-1 = SPEC 1AL
BROL/XEANLICRINCL (27H) - ASSEMBLY EXEAA-EL 30[654467-30 - SPECIAL
. 31 -
ASSEMBLY ENEAA-EX 3z[654467-32 - SPECIAL
33
A __ i 34
2x25.4'3% -3 namA APPLY THE GREASE(MOLYKOTE-41) TO BEARINGS - : 35

102
MAX. TRAVEL

BAR I

|
ul

APPROX. 50 L\\

WITH VALVES
CLOSED.
AAVTERA

5§ BAR SEE 5.0. TURBINE
ASSEMBLY DRAWING,
AT, #E, K-UBRSROC L,

@)

AFTER FINAL ASSEMBLY
4H-$5, 1 DEEP TO PCGINT
IN ROD

FOR VALVES, VALVE mm>qmllid
|

1T46 {2 HOLES IN EACH

ROD} LOCATE FROM NUT [T#16

PEEN TO LOCK.

AXSEY, B2 1 ABELE, #1657 ITROADET,

Ty FHOLRITEIE,
EARUFOIERLIPLATRETSIL,

BMRIR
HEQEA/652 374 FVENSNEETSS,

2H- DRILL

TYP,

{2k}

INSERTED

65 DEEP TO POINT.

REAM FOR ¢10 TAPER DOWEL
LOCATE FROM PiLOT HOLE
2 PLACES.

REMOVE SHIMS AFTER DOWELING.
2X107-RU-7, F-AY-v#t 60, THUFY 65
RS2 EEFASGRREORCD, 12T0eakadtot.
EXThr-chitshi 077 120y FADZ DORETACHET S
Fhd vy bORIREDOEBDEER, { F A7 ERNQAFERC
BETEZE IMETROGEET, 107 -4 -T0INCL,

- 7MIY, S0 LERIK (R,

AL [CHamGED 1TEM ko2l
F/W WA EZINASZ

ASSEMBLE BEARINGS TO TORQUE SHAFT WITH

ONE 0.121 SHIM AT EACH THRUST FACE.

ALIGN TORQUE SHAFT TO STEAM CHEST CDVER WITH
TWO ALIGNING ARBORS
% CORRESPONDING TOOLING HOLES
{ TORGUE SHAFT MUST BE BLOCKED IN HORIZONTAL PLANE)

IN LIFT RODE BORES
IN TORQUE SHAFT

IN BEARING.

Fig 4~11
¥- 50

(& % @]

ELLLOTT DWE NO.

W-654467 REV.2C

[ISNTS

ITT G.0.HO,

TRRTR A Vo ] BET

ELLI®TT,

ELLIOIT 5.0.%0.

[ FOR APFROVAL

0O FOR RECORD

NOID DELAY
TO WAZMTAIN HIPPIRL

adY MEQUESTRD CHAMGE DF THIS
EQUIPNTNY WILL NE3ULT 1A1

EEE
m.nishiuchi
[DRw" W By

e, LLEBTRET RICE apaTeE.
Tt ereoveD puove wan gt | 2LextEncen 3hirPiNe FAOMISE
RTTURNED w1 AN THIN CONFRACT 13 1IN 2 1
NANUPACTURINE PROCEIS. “
o DATE L DATE I H
;
OB RO, JOE7PROJECT MAME
1TEW NO. CUSTOMER
SER.NO. USER
TP BY [eEmeTe
MODEL SET
5S.pownde i
AL a+e[TTE " 01095, 56, VALVE STEM
DSN" O BY =
—I E X F b A -2 12 F
ma-e| STEAM CHEST COVER ASS'Y
o

K. MAGANUMA

-

TG, .

EA/654467

ERlott Ebars

o T

T T
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REY 510N

No. DESCRIPTION DATE BY | APP,

LLuticss

CADERA(SF)

.m il

|
Lostsiol

Lodil

b bdistuuliti bl

IO

o

NOTES

1.AFTER ASSEMBLING VALVE SEATS

ACCUMULATED
VALVE TRAVEL
nR#Y7+

(At

N

(34.75}

ORDER OF OPENING

s EE

2.AFTER WELDING SEATS AND BEFORE ASSEMBLING VALVES IN BAR

CHECK VALVE-MATING SEAT CONTACTS.

TO MATING SEATS TO OBTAIN 100% CONTACT.

(APPROXIMATELY A 1.5rm WIDE BAND ARQUND THE SEATING DIAMETER.)
3.PRE-HEAT VALVE SEAT BORES

FOR ASSEMBLING VALVE SEATS

4,00 NOT EXCEED 27.1 N-m TORQUE WHEN ASSEMBLING NUT,

5.VALVE CLOSURE CHECK:AFTER VALVE TO SEAT CONTACT
MEASURE DIMENSION FROM TOP OF VALVE (POINT WHERE VALVE CONTACTS

[N CASING.

UNDERSIDE OF BAR)TO TOP OF STEAM CHEST HORIZ.FLANGE FOR ALL

VALVES. ALL VALVES TO FLANGE DIM'S ARE TO BE WITHIN £0.25mm.

[F NECESSARY, BACKFACE VALVE DISK.

il

it
1.
2

ERZCHEARNNE, PS-977A - THERERBRETIL L,
HEBRE MESEVT A - CHARGHC MAREFEOLYET 1y I TEIL,

100%MAYERANC. PRIEUHESET9EVITAL,

{v-rECTAL . SIMDS D HHE )
3 -y S CABERRCRLT -y ORERE2 04" CTHH- TALTEL L,
4. REIDTy OB L2027, 1 N-meBasnit,
5. MAAERT v NRAEAENIYSEONTHLSTONRAEE

(V7L A-OFRE L0} S0 -y VERE 2 703 LEETOTER AN L.

STOTESL0. 25MMETFTHBI L, bL. TRERATVARACE, NEHE

WITH NUT IN PLACE USING TAPPED
HOLES AS PILOT. SPOT STEM WITH
4.5¢ DRILL 2.5 DEEP TO POINT.TIGHTEN
SET SCREWS(ITEM #2)AND PEEN TO LOCK

TYPICAL 8-PLACES.

B8-4.5% Bt 1 (&WEH25TD)

Ty MO ERAE LTHRCHTITA L,
AU B2 VERURAARPLO TRITEDET A L,

PMB41C

a

D

POSITION NO. —_ m
..... _ ImASOLEES A S e
- @© LT
- —~ -G _ |
L}
4111
SEE NOTE #1
L Alilh 1R
, e n
/
e
| | _ { |
" ! 1 1 I
; SEE NOTE #5
_ _ AR 5 5B _
! ! “ ! | [
t H | |
o 1-%/8
T S
| )
i
G ¢~z
' Y~5t
E.||||||||1..l||||t..||.||||||.l|la|H ||||||||| . 4 ELLICTT G.0.Ko. DTSTRIEUTION | 5ET |
' _,
i m-lh-hm.mﬂuwﬂﬂ ELLIOTT 5.0.M0.
VIEW rO:Ox _,zm DOWNSTREAM EEARA CROUR
A LML RER
[N CHEST, WELD PER PS-977A.
- [ FOR APPROVAL O FOR RECORD
[F NECESSARY LAP VALVES AVOID DELAY ANY REGUESTED CHANGE DF THIS
TC MAINTAIN SHIPPING EGUIPMENT WiILL RESULT IN:
4 PROMISE . 1. CONTRACT PRICE ADJUSTMENT.
, rermen oy | e et 1e [ i
—2 mn_‘mbg mZD Obm_zm ._|D NO&.GO. . MANUFACTURING FROCESS. B
GROUP OF PARTS [inafsfEdi GRL1EB651492-GR1 or ot o e 1 -
ITEM NO.1 _ 14 = ———————————————— |
P i \— -
'S ESTABLSHED, 1 |JLIFT BAR )7 k5 13[E8652727-1
1z J08 To. JCB/PROIECT WAME
_ 1 |VALVE SEAT $E(2-1/16) 11]4669747-9 4.645° BORE 7020 TUPRAS [ZMIR REFINERY DHP PROSECT
¢ 1 |[VALVE SEAT H#H(1-5/8) 10(A669787-8 3.25" BORE _mﬂ‘z?op naﬁmﬂ_ezmm_zm b CONSTRUCTION CORP
. 2 |VALVE SEAT #E(1-1/16) 9 |AB69747-4 4,625 BORE SR, UEER .
1 [VALVE PLUG i 8 [B711526-4 4.635" BORE RO21570803 TURK(SH PETROLEUM REFINERIES CORP,
APPLD BY DATE SERVICE
7 5. SAVACA RECYCLE GAS COMPRESSOR
H <.>_l<.m umM#AHIu—\HOV mv mm@mm.ﬁm@lm H.A.m mﬂlmj. MODEL SET
1 |VALVE WEE(2-1/16) 5 [E8652603-3 1.44sa-in. SRV-SOF 1
1 [vALVE MEH(1-5/8) 4 [EBE52681-4 1.44sa-in. e g0 waf TITLE R1095. CW
1 [VALVE MER(1-1/16) 3 [Eaes52726-1 1.44s50-in, VALVES §& SEATS
8 |SET SCREW 2215 2 [E23K456-1 G B o WERRHE
4 INUT Hht b 1 [B720377-1 R N BY 2|55 65 1490 o
i ars Jore [r3 [arzar1 PART NAME No.[EBARA PARTS No.| DESCRIPTION S - .
EzfloThhttalt. T TY/1SET 1a0ER 554 g2 IHA5HEES i ¥ 1: 2 M Elliott Ebara
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REVIS)ONS

CADERA(SF)

o

1

| Qi ‘r'lllm‘rmml oo |

ol

I
|

>

Q' TY/1SET 1 65ER PART NAME NOJELLIOTT PARTS NO| EBaRA PARTS no. | DESCRIPTION
cr17|cR16|sR15|GR 14 [oRi3|ER12]0R1 1 |BRI0| GRY [GRB |GR7|GRE GRS {GR4 |GR3 |GR2(GR ® a0k 9| A9+ Bass 147 Bekd W x
1 |ROD oy 1 —_— B683310-2
F T T T T A OO IO O 11V FM36X1.5N 2 — FN-B36X1.5
111 111 111 1 111 |ROC END owkzxF 3 — B695772-1 :
1]1 1 1]1 Tl 1 |1 ]PIN PIN [=p/} 4 —_— AB95608-1 1
111 i1 111 t11 |11 |SCREW, SET C5-M10X25 5 — CS5-H1025
i1ty ptjrptytrgs1]1]1|PIN ROLL SS5P-5x32 6 -— S5SP-K(050032
i ROD ok 7 — B683310-4 _
1 1 ROD ayk 8 — B683310-3 '
GROUP OF PARTS |yw2Hi GR1 — B710159-GR.1 |5=1086
GROUP OF PARTS |yw7@1 GR? — B710159-GR.2 |5=1245
1 1 1 ROD END nykxvF 9 —_ B683179-1
GROUP OF PARTS |yv28i GR3 — B710159-GR.3 |5=1161
i ROD oy 10 — B683310-6 ‘
GROUP QF PARTS |)uo8u GR4 — B710159-GR.4 |5=1143
1 RCD oyk 11 — B683310-7
1]1 ROD END ovrIyF 12 — B596599-2
11 i 1]1 PIN 5] 13 — B695796~1
111 { 111 SCREW, SET C5-M12X20 14 —_— CS5-H1220
GROUP OF PARTS |)uo#i GRS B710159-GR.5 [S=1586 A
1 ROR oyl 15 — B683310-9
1 ROD 0w 16 — B683310-13
GROUP QF PARTS |yu#8BY GRE —= B710159-GR.& |5=1442
1 ROD oy 17 — B&83310-14 )
GROUP OF PARTS |yuw7#Y GR? — B710159-GR.,7 |5=1246
GROUP OF PARTS [)w»7ET GR8 — B710159-GR.8 }5=11056
1 1 PIN Yy 18 — B695565+~1
2 2 RETAINING RING |UF-+ 19 —_— P27EZ6 .
GROUP OF PARTS UME/2 hig GR9 — B710159-GR.9 |S=1161
212|121z |2)2|2|2|2{2]|2]|2|2]|2|2{2]|2}PIN ROLL S5P-5x50 20 — 55P-K050050 .
i]1 1 ROD END oykTuE 21 — B696599-1 '
1 ROD pyr - 22 — B6683310-15 :
GROUP OF PARTS |yw78d GR10 — B710159-GR. 1G|5=1173
1 ROD oyl 23 — B683310~16
GROUP OF PARTS |ywiid GRi1 — B710159-GR.11]5=869
1 ROD oy 24 —_— B683310-18 '
GROUP OF PARTS |71 GR12 e B710159-GR.12]|5=1221
i ROD owk 25 — B683310-20
GROUP OF PARTS |yu7#i IGR13 — B710159-GR. 13]|5%1202
1 1 ROD owk 26 —_— B683310-21
GROUP OF PARTS{yui8i [GR 14, —_— B710159-GR. 14]5=1194
1 ROD oy F 27 B683310-23
GROUP OF PARTS |Uw7#y IGR 15 — B710159-GR. 15]|5=1073
- GROUFP OF PARTS {Yw27HY GR16; — B710159-GR. 16|5=1207
1 ROD oy 28 — B683310-25 :
GROUP OF PARTS |)u284 [GR17 — B710159-GR.1715=1233
ittt rdtpr )ty |1|PINROLL SSP-6x65 29 —_— SSP-KO60D06K5

BBB&fB&BBB

SERVO-MOTOR ASS'Y

1 '

e

APP, 7
|

r L , {ne. DESCRIPTIOW BaTE_| BY
A &5 75 W 1568, R P B
i i ey T
FEEAR-QU S LDve L) || it 1ot ,
STEAM CHEST COVER
(TORGQUE SHAFT) °®®®
; 3 ~ \
! 1
A A \ EBBUE. F95 e T BEORRELTERSN,
Jfr ; HLARESEIRLTY Y40y 7T AL,
s T ) b SETSCREW MUST BE BELOW
Lo . SURFACE. GRIND IF NECESSARY
- - E ﬁ 1 PEEN 10 LOCK.
N A
o |_— 1H-96
N L 1—"1  AFTER FINAL ADJUSTMENT PER
> hd "CONTROL SETTING DIAGRAM® DWG. -
M_ 5| Hlmcldwmﬁ
O — Jvho-ARERICELY, BERCAINI L,
Ll W
wn [Ne]
0 hd
=
Q
o
o
&}
= .
I R.H.THREADS
<L
o
]
B
=
.nn.__a
[#0]
g $-13
3-51-7RA.
T h0- NEERC TERERRATOC ¥-52
3H-56 SEE FINAL ADJUSTMENT PER
*CONTROL SETTING DIAGRAM® DWG. % _wm _M_
L.H. [EL7xN [ X-710159 REV.3A
THREADS ELLIDIT G.0,ND, BISTRIGVTIoN | 521
\.UM: @ mrrhﬁqﬂ ELLIOTT 5.0.No.
+ Z »
ol \ EBARA GROUP
S i
— - _F 1] O FOR APPROVAL O FOR RECORD
~— W AVOID DELAY ANY REGUESTED CHANGE DF THIS |
LN [ TO MAINTAIN SHIFPING EQULPMENT WILL RESULT IN:
et PRCMI SE. 1.CONTRACT PRICE ADJUSTMENT.
ONE APPROVED PRINT MUST BE 2.EXTENDED SHIPPLKRG PROMISE ® 1
RETURNED EY: AS THIE CONTRACT 15 IN # 1
MANUFACTURING FROCESS. “ W
BY DATE BY DATE
| _
~ .|i JOB NO. JOB/PROJECT NAME
Pt
#-RE- 48T _ _ o TVEM NO. CUSTOMER
m[ \I:m SER.NO. USER
B
[APF D BY DATE | SERVICE
MODEL SET
5. SAWADA poY. 6. 7L
L Sokei por 2 A THTLE copa | L END TORQUE SHAFT
K. NAGANUMA bow. 5.9 _»,\Q%Hﬁ
K A L ol L INKAGE_ASSEMBLY
DR N BY PROJ. DWG. NOD.
H. KAWADA berzs.re| @ET |EA/T710159
SCALE
1: 2 % Elliott Ebara

PMB41C




h
REVISIONS
i n L3 | [TH DESCR{PT O DATE | BY [APP.

CADERH(SF )

E OPEN VALVES
. mESMAME

- ROD" U* (SEE NOTE #5)
_ oyF' U (R 5 $8)

E VALVE LIFTING ARM

Lo Ese

-

ER AR

STEAM INLET VALVES
FACTORY SET TO THE
YALVES AND SEATS DWwG.

|

NOTES: _
1. VALTEK ACTUATCR SHQULD BE FULLY RETRACTED WITH A 4 mA
SIGNAL AND EXTENDED APPROX. 25mm WITH A 20 mA SIGNAL.

i
2. ADJUST LINK *T* mO~41>H VALVES JUST BEGIN TO OFEN WITH AN
INPUT S1GNAL mr_mIAr< GREATER THAN 4 mA. r

3. ADJUST CAM IF NECESSARY TO OBTAIN FULL STROKE
WITH 20mA SIGNAL TO ACTUATOR.

]
4, FOR STEAM [NLET VALVES INFORMATION, SEE

VALVES & SEATS Dmh%_zm ORDERED ON TURBINE ASSEMBLY.
5. ADJUST ROD*U* SO PISTON IS é&mm [N FROM TOUCHING BOTTOM

OF SERVO-MOTOR WHEN STEAM VALVES ARE SEATED.
3
3 B _
1. VALTEK?Z#Faz-9-dh%il 4ma oREESHEHTH
HBATCHEY 20, 20mA ORRESTZSIMBUT:
(&< 52k, CORBTS-HE-F-#4240-7B(IL,
2. [E8H 4mA msq%nmwmmngam#ﬁ
gmmsw%¢;uu,a,wﬂa4mmm. I
3. QAESA 20MA EhonH. IENArERE
RELA, NARERERTHIE. i
4. wmgm»smmmusﬂu,ﬂmmq*M$mm_mmﬁqwnr

5. MERELRCULEBCER MY - E-9-0ELY
EMMAOKBC A&, Oy F™UTHERLTHETE L.

E CAM ANGLE g :
E hb BE a _ b
- 1
z HOLE™B™ i
J RiE "B SET CAM ANGLE a AT --» 28, |
E SET LINK’T* iN HOLES --> A ' FIG -4~I1%
; ¢ FULL SERVO-MOTGR i w-&3
= LINK"T" A T STROKE [§& --> $0.8mm |
€ Vup T — HOLE ™A™ * ELLIOTT G.D.No. DISTRIBVTION | SET
ﬁ. REE “AT _ . y
: " - hh BE |z --» 28.30 ) ELLIOTT 5.0-No-
\M — + ooy ¥ 7" E.W -=> A 1 mﬁ.h‘@ﬂlﬁ
z _ ,
: Hf-HE-9-2b0-7 --> 60.8mM EBARA GRoP
7 T h | = LEVERE™ '
E ) = bri-  TE" :
E T _ _ [J FOR APPROVAL O FOR RECORD
—_— ! AYOID DELAY ANY REQUESTED CHANBE OF THIS o
TO MAINTAIN SHIPPING EGUIPMENT WILL RESULT IN:
3 WG505 | i s et 2| £ s e
= 7 RETURNED 8Y: —_— AS THIS COMTRACT IS5 IN ﬁ
- __ MANUFACTURING PROCESS. )
E _ T _ —X X _ BY DATE BY DATE M m
rm :.u | ! T  —
E ) X T X . ‘
<} N
= V—
5 | JOB No. JOB/PROJECT NAME
E i 7020 TUPRAS 12MIR REFINERY DHP PROJECT
= = - ] ITEM NO. GUSTOMER
: i PISTON , CT-9901 LG ENGINEERING & CONSTRUCTION GORP.
i Eaky t SER-No. USER
E ROZ21570803 TURKISH PETROLEUM REFINERIES CORP,
E VALTEK [ZFe D By DATE | SERVICE
= ACTUATOR 5. SAWADA RECYCLE GAS CCMPRESSOR
= WODEL SFT
LT SRV-5DF 1 F
T.TAN] et TITLE p1ggg VALTEK
DSN' D BY
STEAM INLET SERVO-MOTOR TR oozamow,uwmmﬁ_vmmmg>%>z
mﬂnwﬂpy D ¢r - %..__m - % - q..;z_ Ll e WG, ND. REV.
4-20mA , s o] @ET |[ES/8651493 0
SCALE
rvor | 2R Elliott Ebara
B T 1] T C 1 d T [} T T ] 1]
PMB4 1C




h .
. o TrAIsET PART NAME j E[LIDTT PARTS WO. | EBARA PARTS NC.| DESCRIFTION T g
. AR R T 24t 85| ruryh BR84S 17 Fake £ ¥ et ey b S
1 4 {CYLINDER. OIL |24asyus- 1] - B651630-6 AT MLE LI
L 1 [COvER - z - H668373-1
L[ 1 [ L[ 1 |screw. cap BSH-M12X35_ |3 - HEH-H12035
, 4
5
1P1]1f1|PISTON eaky 3 - AE76925-1
P [T FMION(AE-71004 7 | L - FHN-A3D &
@ T [1[rivwoLL AT a - S5P_K030045
) z |2 2 [2|RING FISTON [earuuz? 2] - PZR122
1H-30 DEEP TO POINT t 1|1 [ |BusHING Fa w[l - ABBC503-1
8 N7y ) U1 Jron, PISTON  feaivask 1] ~ B&77116-1
mmmm_nm_mm>mwu<. a L [1 |1 |vALvE. BlLOT o 1z - BE73301-1
18 HT'CO5y vaa30 1H-85 DEEP 10 POINT Y[ L) 1]1 |BuSHInG Fova [E] T A672234-1
. el A 8 H7'DT® ! ! CYLINDER, 1L [44a2yvy- 14 - B651630-7
(QE 390) ON FINAL ASS'Y. 1 1 COVER hit- 15 - B66B373-2 125AARH
(SEE MITE 23} 16 .
1-8 W70y -wRees 1| 1|t {1 |BRaCKET ok 17 - B677266-1
MRIHRAIAC L, 18 -
_ _ (1€ 3%0) 1| L[ [1 [connecTor X3 13 - B582893-1
z{z |z |z [N, Lock 59739b 20 - ANR-ADE
LINKAGE ROD & RELATED E ! 111 [t |1 |HEARING, RGO END| owFawF 71 - P1562R313
unuw“;»m ORDERED ON @ _m_m_ z {2 | 2| 2 | BEaRING. ROD_END| Do FruF 2z - P1567R333
NE ASSEMBLY. . : = =
TURGINE ASSEME T SHAFT. IT. 434 @ - {11 [1]roD asf 23 ABBZBG5- 1
1.5mm DEEP. TIGHTE ww . 4 a|& |4 |NUT Fut 24 - P14J19
SET SCREW & PEEN LE S nmmwmmpqmmm.qmu%w R 4 |& || |BOCT. FITTED | &ffuE 25 - EB653237-26
METAL TO LOCK. . = .
ye7HH3THRSHY, FeL, 5T PIN LOGATION ON IT.#49 THRU FULL PISTON Ziz1e ]2 |BUSHING Jrvz T AGG5101-8
RSt il STROKE. z 2|z |2 [tever - - ABBZA0D-1
[t [T UORE "B* FTRDECRELRENTREOT, EAF Al 1]t HEARING, ROD END| o9 FIoF 28 - P1562R2Z4E
(€ 198) ZW3}0-FREYAEC. #4707 K46 ]t NUT FUR-L4UNF-NiE)]29 - FNU-BO7X14L
’ PAARATLURRRLD. SIZERETH, T[] 1[N FUK-24UNF-N{%)]30 - FNU-B03X24
24125 1wt FlR-24UNF-NIE) |31 - FNU-BO3X24L -
PIN LOCATION A" 1]L1]3]t]|ROD osF 32 - ABG202-1
a 55 memndm.qm #1) T[T [ERRING Az 33 - AGL66B4-1
4 g Ay - -
O 1020, 57 CLEARAKCE ON DA i T 1|3 |t [SEAT, SPRING | zfusdf k 34 B695764-1
BETWEEN PILOT & BUSHING AT GRDOVED 1fift )1 SCREW. SET CS-M20x65 35 - CS-HEDES5
[ SECTIONS & END OF BUSHING AS 23 CROERED ON TUREINE T[L{1]1[NUT, umM FMZOLN 35 - FLN-AZO
6 SHOWN. ) ASSEMBLY. 1]141]1 [BRAC kil 37 - B677117-5
wﬁ%ﬁwm_ﬂwmmdmmﬁﬁw S-S ETACTIE. 7 [2 {2 | 2 | oeARING SPHERICAL| 27 zUmpn7uy7_ |38 - P1562RE33
CAUTION ' Ta oo L] t{1] 1 ]sHarT Pl 39 - ABILTT72-1
1|1 11 |1 |RING, RETAINING| Cainn 40 - F27J20
STOP ORDERED ON TURBINE ? ._.\..\ ]t 4]t fscrew. SET 5 MoXE 3! - CS-R080B
ASSEMBLY. DO NOT ASSEMBLE “ 1 | 1 | BEARING, ROD_END| oy FzvF iz - F1562R137
P1STON OR COVER BEFORE 2 e\ \\ 1|1 [ 1]t |[SCREW. SHOULDER] Rtk %3 - E2IW163
STOP 1S5 INSTALLED. o | _ 5 oa Yo 3 IFY N I 0 FM16N 4 - FN-A1G
it alz RICK PUNCH 3 PLACES. S 8 I I [ TP T 1 | R T
L H TN Py . I U7~ -
an ¥ .u. 7-EVEIRTFET o}, ITNRABCE, /g v 1] [sPacer Erey &7 - AG9GTT4-1
hr-. ERRUEY, B
AR-H -2 R ERCRY B 5, @A it mmmmm _.u R . | T~ IR i 49 - B6B0305-5
LANDS TD BE LINE ON_LINE AT 56 | HIGH PRESSURE OIL Lyspi]? |BRACKET Erakl] 50 - B674550-1
__um_uwm_hqmpnmmmmz,&mz FiLOT 1S ! H@nﬂwmﬁg L[1f1]1|FinROLL ey o1 - SSP-KOBOOUBD _|A
. ! I - —
0.43~1.24 CL'R, ON OIA. = A 0.178~0.228 CL’ R.ON DIA. BETWEEN A0 L RATRERRARAD Li113 11 INASHER g4 s2 -ALZ
(0.43~1.24 HETARR. A e PILOT & BUEHING AT THESE POINTS. = (17 -6004) 1111111 |SCREW, CAP 1 BSH MIZX65 1531 - B5h-H12065
N 14403 L EIRFNTCH N, HEERY C § st
f=a i ﬂ-ﬁowdﬁ. &Em%ﬁ-_nuw 7 55
, 407 HI5Y FREL PRIERC 5V T—ERT T f T - Z - = :
. 131770010 _ L / / GoTVELE, VALTEK ACTUATOR ORDERED ! i fid L0 TN R L Fupg-20UNF-K 156} FHU_Bo4Xen
ON »mm_um;mr< X ROREERCOA 0y e vy RORRE ON TURBINE ASSEMBLY. I e il L1141 |FINROLL Eol i Exdid - SSP-KOBODZ5
+0.010,, _- EETO. 178~0.22BTHACL, $-CRIRCTHE 1 1 =8
1-3H7*8-0y—za, b & - =9
ARBIRREIAZL VALVES OPEN
EXZATALH Mm FiG §-15
\ AL 1| {FLANGE 7395 62} - EB653542-1 A | 125AARH ¢~ &¢
5 CLEARANCE WITH J : @ 55 1| |7 Fiance PELS(CHG) 0168470 | 63F/ - PFLGZ-EAGLBERD
VALVES SEATED. t|1 |11 ]PLua PIPE PLEN-1 A - PLGN-E08 MiE A
& BAXRASLAVRORL ARAD G FMI6SKX130 |65 - FSK-H16110 A Pl Y
*CLASS 300 " _ -E#eA P11AT16w>FN-ALE
177.8 TOTAL TRAVEL 2 m_h._. N 1|11 ]t ]screw. cap BSH-M16X40  16B]1 BSH-H16040 e 2085
177.8 EzboRANeRE SFLVER{ 2" -3008) . 10]1a]10[10]BELT FM16Tx65 - FT-H16065 ohEm
Al A A P FML6TX45 B FT-H16045 [(E R &] TS
- EIOGRS, GUNRNE DRI
ELn8 [R-65B954 RLV.2
ELLIDTT G.0.HG. [oeamTon Joer |
ELLI@TT.[ ]
A
: - ARA aloue
AV U[1[ 1}t [WASHER. LOCK_ |/#E% ZR-M16 - ZR-J16
NOTES 5 g : D FOR APPROVAL 1 FOR RECORD
5 P |
1, SELECT PROPER LDCATION A" OR 'B” T0 MATCH L. ERFNRERCELT Li-#27RUT Ty 437 | OBSOLETE FOR ALL WORK T GROUP OF PARTSIH ¢ - 8658994-GR. 1 . o v :
RISTON TRAVEL AND ADJUST ROD IT.#32 SO ORE AT, ‘8" EARL, a9 F2I2eSRmYSIE, SUPERSEDED BY GROUPS 3.4. GROUF OF PARTS|@ I X - BE5A994-GR, 2 | N/125AARH FLGS. ou o i v | rioeoe e e (£
, THAT CAM FOLLOWER CONTACTS CAM. HATA0T-FRAMSMAREICTEC L, GROUP OF PARTS|E 1 . - B658994-GR. 3 < z
. SEE TURBINE ASS'Y. OR CONTROL SETTING DWG. 2. VyoERENCOVTE, TvhO-MEEELMRNCT, GROUP OF PARTS|B I .4 - B65B994-GR, 4 | W/125AARH FLGS. e I ___em____ [F 1
FOR FINAL LINKAGE ADJUSTMENT PROCEDURES. 3. WorBANEENTH, HLEL AR TUYIEAETE, ,
3. AFTER TESTING LINKAGE FOR DESIGN CONDITIONS T3y 145002705 TS 85 1T, EnENERYATL,
LOCK CAM WITH ROLL PIN iT,#57 AND LOCK : Lor THE
BRACKET WITH RCLL PIN IT.#51. +
IS CUBTOER
. 1|1 o1 - GV6501PZ-016BR30_| v #6501
A R A A - GAPd 2L 00BB45 | V#8590 hadad =
AR FM16T240 103 - FT-HA16040 oo
§ 1% —
105 5. RANAIL T _mﬂ |
o SAsAKl oo o] TP RPFRSE ACTIMG, VAL TEK ACTIATOR
T.NITR -t W- -wlﬂMle
i wwoa] 3" SERVO MOTOR ASSEMBLY
BHRER o o - T kg
Z4101~103 (RERESS) uscany v ouf @S [EA/E5B994 _u
ETU3y FRBCENT 3, = _ﬂ ot Eoarn




nmfm_-«_!m
_ & L ] L o , a i . N t L q . |wa: DESCRIPT 1N CATE | BY [are.
— A\ CHANGED BRACKE POSITION, [N WLA11|S. 5
o _ |
e ? _
w :
& ; .
= Q' TY/1SET 1 458K PART NAME NO ] canea paTs no. | DESCRIPTION
o - aRs Jara [aR3GR2 {GR1 %84 £9| 145 3288 g ;3
| 1]t ]TUBING Fa-7 #6%1.0t 1 [F8871759-1 .
. , j 2
- ! :
} 2 | 2 |[CONNECTOR, MALE |a-72-#y #6%1.0L %NPT| 3 | UHW-COBM100 1IN
5 2 | 2 [CONNECTCR. BULKHEAD | ik addstia). #6xNPT1AR | 4 [E£BUBGT
S 2 | 2 [FITTINGIRYDRAULIC|#u-2=970 NPT1/8| 5 |FB674027-4 1/8NPT
k 1| 1 [BRACKET I3k 6 |E8672397~1
E ! 2 | 2 |screw, caP FM10TX20 7 [FT-A10020 i
; ; 2 | 2 [WASHER; LOCK  |ZR-M10O 8 |zr-y10
. w :
i 1 9
. : i 10
; { 11
; 1 |GREASE] $9-% 12|E8671759-12 | SILICONE
r . 1 GREASE F1-2 13|E8671759-13  |MOLYKOTE HP-500] | °
= I 14
; GROUP OF PARTS  |#71- zEEHL 15|EB671759-15
3 @ ﬁﬂl% GROUP OF PARTS  [7y-zEgE] 16[EB671759-16
. ®
. o R . ! flmr] I
: N = - - - =
. A —Sol ﬂ!IL -
- T~ P~ | HARE
3 J R ! ! " ! J1-ZERHIMG ES/8670084%8BNCE,
; . b SHONT Iy FOZEE
N . ~ ] o u
= ! | | t ] 1
E ﬂ ! 1 1 . ) 1 . W...n,u. A.T.\m
Juy J | it |-
: B H N
3 o o HitRiR
; _ 1. 85807 -ZBERIR ES/8670084 CTFRNC L,
. (ARUEMETEC LAY, SETAZE)
- EEAD N nn : 2. 77y MIBRIRERLVER(Rev. 1),
; [NLET ~© nd “ AR OEECARTIFAELOTIEO L (RBICTET 510 )
E . mﬂ il I
E ! _ _.E _ ! ELLIOVT G.O.NO. DISTRIBUTI N [SEY
@ A i .
E \ ELLIOTT S.0.No.
~ e ELLISTT.|™ °
% ™, ﬂnx %H%%H% mw ERARAA GROUP
; - R
.M .WHIU,,. O FOR APPROVAL 1 FOR RECORD
— - oA sep | auieew viLL s ne -
= - ———— PROMISE. 1.CONTRACT PRICE ADJUSTMENT,
= J ONE APPROVED PRINT MUST BE 2.EXTENDEDl SHIPPING PROMISE H
\w RETURNED BY: —— A5 THIS CONTRACT 15 1IN S
I \ WANUFACTURING PROCESS. M M
E ! BY DATE BY DATE
= mH “ i
5 - F 7 JOB No. . JOB/PROJECT NAME 5
M B 17 7 . ITEM NO. CUSTOMER
|. (201) A (560) A SER.NO. USER
lrm AFR'D BY DATE SERVICE
E ST R S R A . [MODEL 5ET
”r %rusingggﬁgg A <~mi POOX_ZO TEOZ ®O<. w_Dm LR e “
T T T HNFHRLY A B, ALl w0 TR 1098, FIELD BALANCE
. LUBRICATION ARRANGEMENT.
ST 7 -2RER
an:ﬂ.;ma_ il Ty DWG. NO., REV.
K. NAGANUMA wza | €53 |[ES/B671759 _4
' SCALE
s | B Elllott Ebara
T [} T h
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h

L] 1 b 1 [ . d . » | 1 | 2 L Rmna_vhm%_m_im DATE | BY [APF
- Im FIRST USED RDD16D0302/25KY-B
m - NOTES iE Q' TY/15ET 1498% n%ﬁ.zesm zm. ﬁ%» PARTS NO Dmm%_Ewoz e A O L S
w3 1. SHIM(PT#4) MUST BE FIT TO OBTAIN I, HEC ABRYENTTY MR- HER( S83) Er-uy TEHBOREA. BREIGRS(GR4 |GR3JGR2IGR ) 3484 B2 | vty BaEY £
= ; 0, 15~0. 10mm CLEARANCE WHEN NUT 1S TIGHT 0.15~0. 10mmenaeyal 286 ) TEBOCL, 4|4 |4 | FMABSKX180 STUD 1§ FSK-A48180
= AFTER ASSEMBLY IN POSITION SHOWN. 2. A-z7L-+ERDRA 4|44 ] zn-v- SPACER > [ £8643033-1
0 E 2-8) tEmgan-HER( 2830 VESERMCRSLFCREL, Sy MEADIE, 414 | 4| an-4ES SPACER WASHER| 3 | B891126-1
2. FOR BASEPLATE MOUNTED JOSS. 2-0) REOBRENNNZN-1EL (283 ) HTAYETAIL, Tz — siim aooustincla Ttaea31ca—7 .
- 2-8) REVERSE SPACER WASHER(PT#3) SO THAT COUNTERBORE 15 3. - n et SEOA 4 | AEuAty) . & ,
IN GPPOSITE POSITION FOR SHIPMENT. SRS G-, 1 | myotyl SHIM, ADJUST ING| 5 | €8642423-10
E 2-D) FOR FINAL FIELD INSTALLATION, - IR o B BB Al . 1 [F70u5-+ SHEET. TEFLON | 6 | £8642424- 10
; SPACER WASHER(PT3) IS TO BE IN POSITION SHOWN. G FRSIOFEIRRUY -INIEC, F-2RETAROELAL L 2 EROC L, s EY 7 [ E8643416-1 (AB47789-4)
: 3. FOR SOLEPLATE MOUNTED JOBS. 5. BECTAYTIVIORETSA Ay METE, RRRYF-10F -1 w I RITEAG T be 3
- 3-8) FOR FINAL FIELD INSTALLATION, EACH PART 1S TO TR IR L0250, 4 |4 ]4|BST-16X45 PIN, DOWEL 8 | BST-H16045
k BE IN POSITION SHOWN. 6. SEOUELINA-FLTT 2 [212]5T5-M24%65 SCREW, JACK 9 | §T8-A24065
; 4. USE JACKSCREW IN THIS TAPPED HCLE FOR CLAMPING 4 [¢]4]5TB-M24X95 SCREW. JACK 10| 6T8-A240895
— KEY WHEN DRILLING AND REAMING FOR TAPER DOWEL. : Ewrren GROUP OF PARTS |11l E86217770R . 1 -
= 5. KEYS SHOLD BE FITTED & DOWELED AS SHOWN AFTER 2 *- KEY 12| EBB43416-2 {AB47789-1)
k FINAL COUPLING ALIGNMENT IN THE FIELD. p—— TYYTILEE
. TWO(2) TAPER DOWEL ON EACH FOOT KEY. _ : H mmm\ﬁuw Mn_mﬂqpoq,_m_wﬁ_oﬂm Mw MNM\,WTM-M
4 6. ALL DIMENSIONS ARE IN MILLIMETERS. _ 707y . :
: FENEL GROUP OF PARTS|15| EBB41777~GR.2
E A 2 *- KEY 16| E8643157-1
? 1 e ALY SHIM. ADJUSTING |17] EB643161-11 2
. _ 1 FI0v-} SHEET, TEFLON [18] E8643160-3
E A P T GROUP OF PARTS|19] E8641777-GR.3
200!
_ 211
\. @9 \I/\} 22y
- 23] B
E A& 24,
E , , 25
3 | A
: -1 ;
3 1
- ” _ﬁtbiu H ,
? I. P e
4 R 4 8B o’ N
4 SEE NOTE #4 / \V/A \
_ E \J —_
“ & |
- LE BN {*A")} X Flg §~I17
) " GR.1 [aez* casInG| 120 . | G~ &7 |
E GR.? | B710324-56 | 140 ,
E GR.3 | B823418-3 | i59 G
E , p SRR
3 1 ARUES/B641247 Rev.2 (BR) #5E/ oV v & TELTAR
- : ! FHERHAN L C9F=30OWTUES/B64 177558
E \ ! ' ELLIOTT B.0.No. DISTRIBUTION | SET
\. Y- Ut H )
2l A-2Tu-t ELLIOTT 5.0.No.
3 SOLEPLATE : ELLIZTT. ’
= OR BASEPLATE VPP ] r-uudEEN EURdED EBARA GROUP
E CASING SURPORT FOOT CASING SUPPORT DRILLING
E 1 : O FOR APPROVAL O FOR REGORD
— = — YRPPIEE ] >“w_m)ﬂr”‘ HIPPING m"”:”“M””mu_mmrn”m“”mqnﬂzux_m B
E 2-167-1-4-3 m o \\ Obm_ NG SUPPORT FOOT s, 3.CONTRACT PR IcE ADuUsTWENT, |0
Iu ,._ \dwm mm .ﬂ%_.._mm @&. w w MMMCWHMMQMM\U PRINT MUST BE a.MMAM"H_uM:n””.“.””M“n_“uH_MM z
I\x wmwﬂ m W.ﬁ -— = MANUFACTURING PROCESS. I 2
; 2H-$16 TAPER DOWEL R o owre - baTE . 1
- REAM DEEP 58 =
SEE NOTE #S, L e
5 I. j ﬁ .H b] JOB NO. JOB/PROJECT NAME 5
l.u _ | _ — R E 1TEM No. CUSTOMER
: : _ _ m
E _l ﬁ ﬂ ,ﬁ i SER.NO, USER
l\m - = —_ f AFP'D BY DATE SERVICE
= \ S.SAWADA w30, 02
= MDDEL SET
- - “ SECTION B B | -
¢ . ! . law.z5. 0 TTTLE ¢
Y-Sl k \ ¥ mBB ML 4 EXH. END
X K-ZFL-b f CHC D BY SUPPORT FOOT HARDWARE
SOLEPLATE ! | mw\_se- w: * e _— _ z%mﬁﬁm o
| K-27- ; FRGd. | OWB. NG, "
OR BASEPLATE SOLEPLATE _ O oA bavrod @53 |ES/8641777 % 1
i SCALE
OR BASEPLATE | = Elliott Eaara
& U [ ¥ [ d T a8 T [§ T [] T h
PMB41C
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. _um_<_m_ozm
—~t— Ll b ¢ ‘ ) d e NO. DESCRIPTION DATE | BY | AFP.
n
T3
A
O e — - —
=T \\ | |
) STEAM END CASING , Lo
- , GOV.VALVE _
S . Y . Do SUPPORT
h [
J _ STEAM END BEARING HOUSING
_ DW-1A
N WJl@ ) )
% R b
B 3
]
PS _ o _TURBINE _ _ | GOVERNOR
! S1DE
I
L
z Fig % -18
I -3 o +-58
-..!JHL & ! ELLIOTT G.0.Ne. DISTRIBUTION | SET
.ﬁ\ mW. .@ _ 2H-920X1 /50
B . TAPER DOWEL - s ELLI0TT S.0.NO.
\.\L REFER TO DETAIL A. ELLISTT,
..... — EBARA GROUP
. e i
! O FOR .?uvmogﬁ_. 0 FOR RECORD
. ' AVOLD Um_-.m_f\ ANY REQUESTED CHANGE OF THIS
TO Zb_z.ﬁw_z SHIPPING EQUIPMENT WI1LL RESULT [N:
mC_H:UDmn_‘ ans_Wm., 1.CONTRACT PRICE ADJUSTMENT,
_ 1/50 TAPER OR KEYPLATE eerumeofays T e Thr CoNTRACT 18 TN
. _ MANUFACTURING PROCESS.
5 " By DATE BY DATE
: N \ _
Ilw A _ JOB No. Lo_m\_umo,_m_nﬂ NAME
lm 5
= 7 o
3 Y TTEM No. CUSTOMER
I|W . SER.NO. USER
] ” AP’ D BY OATE | SERVICE
{
/ N MODEL SET
H 5. SAWADA act.26 .95 w
. !
TITLE
REAMER DEPTH | SO EY Dy-14
$20 DRILL  \_pagEpi ATE 5. SawADA 6 5 |
OR SOLERPLATE CHC D BY DOWEL PIN ARRANGEMENT
_U_M._.\u/ _ _l > TR PROJ. DWG. NO . , REV.
(5=1:NTS) T.MITO wzs 0| €3 |ES/8682136 0
SCALE
1ie | = Elliott Ebara
a ! b T T al ] T e ; T,
PM842C
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REV ]S ONS

DESCRIPTION DATE

8y | app,

_—
.H‘ bl bt

dotenh

-
pbote bt .mhmlm' Lol

!
.l

|
Lol

o

2-1"NPT

TURBINE
g-Ey
AFTER WIRES ARE IN PLACE USE
SILASTIC. IT #1 TO SEAL GROOVES.
IF UNIT 15 RUN WITHOUT SENSORS
GROOVES MUST BE SEALED TO
PREVENT LOSS OF OIL PRESSURE.
EBRTH#, 327 <97 BVTREY - B L,
ERF T RERT 284100, BERTAR (Lo
BEU-MLTE{IE
TERMINAL BLOCK CONNECT |ON
S FAEFADRS
TERMINAL NO. [ wIRE coLour TAG NO. POSITION
51 ¢ )- FROR 57 %% BE R %
1 i RED
2 B WHITE TE-606A
3 5 __WHITE JOURNAL BEARING
4 #___RED TE-6068 Y - RESER
5 8 WwHITE (SPARE)
8 B WHITE
7 # RED
8 B WHITE TE-607A
g B WHITE
19 * RED TE-5078 THRUST BEARING
1 8 WHITE (SPARE) (ACT IVE )
12 A WHITE 257 4B (BEA)
13 # RED
14 8 WHITE TE-607C
15 A WHITE (5PARE)
16 % RED
17 g WHITE TE-608A
18 B WHITE THRUST BREARING
19 * RED (INACTIVE)
TE-6088 257 MBZ (REED)
20 B WHITE (SPARE )
21 B WHITE

5H. ON ASSEMBLY
DRILL &TAP FOR M4 SCREWS

DO NOT DRILL THRU. eee

cmmrooaHﬂm.
5-M4 (770 7BMHR )}

TEURY 10, 293t BIREF)
mmﬂ.mwﬁdn&aSmwu

ROTATION

RTD. CONDUIT CONN. B
RTD EEHO(NPT-1") .

ROTAT ION

4H, ON ASSEMBLY DRILLETAP
10DEEPR, FOR M3 SCREWS
LOCATE FROM TERMINAL BLOCK.
USE LOCTITE.

4-M3, TEURE 10, 3% 7
2IMERF-ZFALT0YIIRADC L.
SESOIVRIROy 29 ERBIL,

10 11 12 13}14 15 19 20 21

N

|¢ ¢l
o & §C

8
M

o & B G

2.2
0 & ® C

Vi

[© &

o @ ®o

| ) e —

6 7 8 9

EW A

A x #

16 17 18

0@ @0
0 & & O
D & & O
0 58 O

0§ @

o
M

TEX:
5 @

4H. ON ASSEMBLY DRILLETAP
1CDEEP, FOR M3|SCREWS
LOCATE FROM TERMINAL BLOCK.

USE LOCTITE.
4-M3, THYRY 10

12

4

I

7

»uamaw-m4FqD¢Mﬁm¢8nw.
mmms»maﬁamquﬂvmmwmw.

ROTAT ION

DETAIL OF TERMINAL

TE-607C Fia -7
(SPARE}  TE-608A ¢-57
(apant) - -~ Bi AR .
_ . RTD P2557D328ST, P25570328
BYLaHLY (PL. 3-wire.singte)
BASE RING |
HORIZ.SPLIT ELLICTT B.0.No. DISTRIBUTION | SET
K- 2R8I B —
EL: .0.Np.
ELLISTT.
TE-6068B BHkHREY EBARA GROUP
SPARE)
ﬁ TE-6088
{SPARE) | O FOR APPROVAL O FOR RECORD
TE-606A RTD POSITION RTD PCSITION AL e Ao e e o T -
RID POSITION : INACTIVE SIDE e s v wr | 3L by
JOURNAL BRG. ﬁ ACTIVE SIDE (FACING THRUST SURFACE) ermes o bl
(VIEWED FROM GOV.END) FAC N TERUST SURTACE) EREM( 252 EL9R5) werscruaie procsss. (4 i
S Tyt AZALEALVAS BY DaTE £ DATE 1 1
(HrrELuR 2 —_—— e |
JOB No. JOB/PROJECT NAME
GROUP OF PARTS| AERIES 10 — £E8671B17-10 7020 TUPRAS 1ZMIR REFINERY DHP PROJECT
ITEM NO. CUSTOMER
M mmwmﬂ_mmrm TAP w»-ﬂ&Xm M wmmmmmmm CT-9901 LG ENGINEERING & CONSTRUCT 10N CORP.
27 - SER. No. TUSER
5 [ WASHER ZRE M4 7 — 7RE K04 ROZ 1570803 TURKISH PETROLEGH REFINERIES CORP
AFF' D BY DATE SERVICE
m Mwmmmmmmrm TAP mwmymmpm m mmmwawm S RECYCLE GAS COMPRESSOR
' ~ — - MOGEL SET
42| TERMINAL 9N 4 — E8643298-1C SRV-50F 1
1 | BLOCK. TERMLNAL} #-=7)7ovs 3 —_— E8643298-6 12 TERM AL pun.26. o THTLE DV-14, 16, 750- N, 5%2, 125", CY
1 | BLOCK, TERMINAL| 4~ #4709 2 — EB643298-12 | 9 TERM RTDREN (ZRimEz)
1 [siLasTic YFAF49T 1 — E8671817-1 o e sne o DETECTOR ASSEMBLY
. ; FROJ. TWG. NO . REY -
&Rs [GR4 [aR3 [aR2 |GR1 PART NAME INO JELLIOTT PARTS NO|EBARA PARTS NO| DESCRIPTION O it baezoof 6D |ES/B671817 0
] . _
Q' TY/1SET 14468% i 4 ge|zvxvt FaREE 585 &2 ® ES SCALE -
inrs | B EHiott Ebara
[ v d T T U [ T h
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CADERA(SF)
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| FLEIeN o 'mu,..‘m | OO TOOPL PRI ¢ Lunioy

um<_m_~n_!u
2 i L L c ; ] : L f | 4 N, EECRIETION Qe [ [aee.
3 L ROTATICN
: ._l I_ VoS
Kk _ w [ L3kl 2] 1
.. e O, |
[ "/>3ma WIRES ARE IN PLACE USE
. = SILASTIC. IT #1 TO SEAL GROOVES. W BASE RING
; i IF UNIT 1S RUN WITHOUT SENSORS, HOR1Z.SFLIT 5
; GRODVES MUST BE SEALED TO, c— U2 PREE
E L] PREVENT LOSS OF OiL PRESSURE. oAUy 25
3 EBRTH. 9727197 ERVTREY - WTBLL,
E mmgﬁumm_&wamnu_ gmm:aA.wsm
; WES-WLTHE(D L, ! TE-6053
k m (SPARE)
i [
k . ” RTD POSITION E-605A
; P = JOURNAL BRG.
- \r\ - =~ /.) w (VIEWED FRCM GOV.END)
3 . \ /r ) _ Sy-TI%R
; W K 4H, ON ASSEMBLY DRILL&TAP . " (CPAkYRE)
M < X N 1CDEEP, FOR M3 SCREWS [ J |
: AT - LOCATE FROM TERMINAL BLOCK. ! :
E o’ \ / N USE LOCTITE. _‘ i
E /7 s S ! 4-M3. TEUEY 10, 2% 7 |
4 1-3/4"NPT f - Ay e 2BAS-SHNT O ICRANT L.
3 RTD. CONDUIT CONN. BESMATEILOY IS4 FERATL, [
34 RTD RMEED(NPT-3/4') TURBLN [
3 URB I NE § Kl
4 F-ty 1
= '
. I
E |
—_ _ "
3 [ -
= B # #
- | DETAIL OF TERMINAL
E _ Figy-20 |
_ | - 6o
T | | AR ¢
%u _ i RTD PPG57N328ST (Pt, 3-wire, single)
I ﬁ " P25570328
4+ T
T&l ....... i ‘AY H ELLIOTT G.0.MO. DISTRIBUTION | SET
|
—_— o ELLIOTT S.0.NO.
_ | ELLIBTT. ;
i. _ EBARA GROUR
f
| "
34, ON ASSEMBLY ~ _ I |
DRILL &TAP FOR M4 SCREWS I |- |i _ | [1 FOR APPROVAL O] FOR RECCRD
- DO _NOT DRILL THRU. il . o WaTNTAIN SK(PRING FaIPENT wiLL RS D -
; USE LGCTITE. N :
= wlZ_N* ﬁww,\u.gﬁﬂu _ = _— — —-———-" 1 - - - - mﬁmmmgmu FRINT MUST BE Mmuumnwm“ “”“”m_“mguwu_ﬁ_m 5
E TEURY 10, 3989 8(RWFT) . - - - - - b - - e SwrAcTiRiNG prccess. [ T
; EEH, BACTABHOCL. , . oxte o wre : :
INNOOO | T
.“ _ JOB No. JOB/PROJECT NAME
E GROUP OF PARTS| ZEfER 10 — CRE718168-10 7020 TUPRAS 1ZMIR REFINERY DHP PROJECT
= g ITEM No. CUSTOMER -
; 3 | SCREW. SELF TAP| LA-M4X8 T LA-AQ40B £T-9901 LG ENGINEERTNG & CONSTRUCTION CORP.
= TERMINAL BLOCK CONNECTION 3| CLAMP a3%7 8 — PB0G250 TER. N, USER
3 4-SFIBTADES 3 | WASHER | 7RE M4 7 — ZRE-K D4 i RO21570803 TURKISH PETROLEUM REFINERIES CORP,
k TERMINAL NO.| WIRE COLOUR TAG NO. POSITION i 6 e eaon I ECYCLE GAS COMPRESSOR
j BET8% - FROR 7% % NEA S 4 | WASHER ZRE-M3 5 — ZRE-KO3 WODEL E€T
- 1 #  RED 4 | SCREW. SELF TAP[ LA-M3X12 4 — LA-AD31? SRV-50F 4 1T
2 8 WHITE TE-605A 12 | TERMINAL 5-33) 3 — EB643298-10 A wze A TITEE D * 4TURBING GEAR WiTow
3 B WHITE JOURNAL BEARING 1 | BLOCK. TERMINAL| #- =74 7095 2 — £8643298-3 | 6 TERM RTDNER (ERfEeT)
4 #__ RED TE-605E v~ IMEEES 1 | SILASTIC Y327 497 L — EB671816-1 Ty sy DFTECTOR ASSEMBLY
- - PRIW. DWG. ND. REV.
5 A WHITE (SPARE ) GRS |6R4 |GR3|GR2 |GR1 PART NAME NOJELLIOTT PARTS NO[FBARA PARTS NO DESCRIBTION ch“‘zmm»zss o] @1 {ES/8671818 _M
6 B WHITE 0 TY/15ET 14488 I FelxiAvk X & B3 o E S & % £ ¥ T
s | B Elliott Ebara
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REVISIONS
_ ] | ] | [ N o L . y t 1 [ L Ino DESCRLPT 10N DaTE | By [akp,
] L FIRST USE RU21ST0B)LSRY-S0F
L -
m
w3 ASSEMBLY PART NUMBERS
m. : g o % 2
5 4 | NO. CONSTITUTION REFERENCE /8 = Q' TY, PART NAME ND.|[EBARA PARTS NO.| DESCRIPTION Q' TY/1SET 184388 PART NAME NO.JELLIQOTT PARTS NO,|EBARA PARTS NO.| DESCRIPTION
E g BARa SPEED|AXIAL | KEY [vIB. B B &4 3] 187 BaEe B GRE(GR7{GRE|ERS [GR4 |GR3YGR2[GR 1 ® &4 i3] 1tyh BRES 147 Ba#g E ¥
v 4 |z00] GRI & 100,103 2 2 1 2 1 | KEYPHAZOR ASS'Y | #-71#-By  |100| EB670045-GR.58 [DW-1A V[l jr[afcover an- 1 - A696262-1 ‘
4 [201] Gr2 & :00. 103 3 2 1 2 1 [KEYPHAZOR ASS'Y | #-7:%-BU 101 EB670045-GR.56 [NCW-A 1l [easker Ay 2 - B696263-1
4 [202] GR3 & 100. 103 4 2 1 2 P, 102 4|efalajals]scrEw. car BSH-M6Xd0 3 - BSH-H06020
\\‘DV 203| GR4 & 100, 103 5 2 1 2 - ) 2 | GROUP OF PARTS | wEBitan 103| EB670045-GR. 26 |DW-14, 5* JNL, N 4
3 [204] GRS & 100, 103 6 2 1 2 dv/ 2 | GROUP OF PARTS | mEBREL 104 E8670045-GR. 35 [ DW-1A, 6’ JNL. ilt{a][t}1]1]|CcovER END TURhN- 5 - E8653654-3
4 |205]| Grs & 100, 103 7 2 1 2 2 | GROUP OF PARTS | WEBERD 105 EB670045-6R. 34 | NCW-A, 7° JNL, 6|e6il6]6ts]s|screw, car BSH-M10X25 6 - BSH-H10025
_ 4 [206} GR1 & 100, 104 2 2 1 2 2 | GROUP OF PARTS | wiE®mes 106| EB670045-GR. 11 |NCW-A, 6" JNL, “ 7 i
4 [207} GR2 & 100, 104 3 [ 2 1 2 107 s a1 {t}1]1]|HoLoER D 8 - B681746-3 AXIAL X 2
1 (208] GR3 & 100. 104 4 2 1 2 108 2lelef2fz2]2|nuT FM6LN g - FLN-AD6
q (209} GR4 & 100. 104 5 2 1 2 ' 109 2lz|2{212]2]screw, seT C5-M6X 30 10 - CS-HO630
4 [210] GRS & 100. 104 6 2 1 2 4lalalafs]s]screw, car BSH-M6X25 11 - BSH-H06025
J|211| GRS & 100, 104 7 2 1 2 | 12
, 31212]| GR1 & 101, 105 2 2 1 2 76|54 i3]2]|rick-up, SPEED|EEREY27YT 13[P8405D102 - .
3 [213] GR2 & 101, 105 3 P) 1 2 2lef2]21z2]2|ProBE Jo-7 | 14 - - AXIAL(3/8' -24UNF)
H [214] GR3 & 101,105 4 2 1 T 2fz]z2[2]2]2|nuT. Lock 0vo3vh 15 - A695982- 1
4 |215| GR4 & 101, 105 5| 2 1 2 . ' . 16
3 |216] GRS & 101, 105 6 | 2 1 2 17
4 |217]| GRe & 101,105 7 2 1 2
.\ 218| GR1 & 101, 106 2 2 1 2 _ GROUP OF PARTS |tws7y7@1 GR1 - E8671819-GR1 | SPEEDX2, AXIALX2
~J [219] GR2 & 01, 106 3 2 1 2 GROUP OF PARTS [evo7y780 GR2 - EB671819-GR2 |SPEEDx3, AxlaLy2! +
+ [220] GR3 & 101, 106 4 2 1 2| v o bl GROUP OF PARTS |Evs7y781 GR3 - E8671819-GR3 | SPEEDX4, AXIALXZ
d[221] GRe & 101, 106 5 2 1 2 , ) _ GROUP OF PARTS {Ew27v781 GR4 - EB8671819-GR4 | SPEEDXS, AXIALX2
3 [222] GRS & 101, 106 6 2 1 2 GROUP OF PARTS |ewory7al GRS - EB671819-GR5 | SPEEDX6. AXIALKZ
3 [223]| GR6 & 101, 106 7 | = 1 2 ' GROUP OF PARTS |Evs7v7al GRG - E8671819-GR6 | SPEEDXT, AXIALXZ
q 224 !
s o [225 , ‘ .
3 _ ,
o - - _ Fer G-20-1 [
— = Wnrz “w Sy . A |\.r_\w )
- [NSTRUCTIONS FOR SETTING AXIAL PICK-UP GAP BEFORE START-up,  BOHAEI7y70Rind (%) ,_ Y- 61
] BRELEAAAD-F- £ RROD. 257 FHE BT HCALAHE I
i AFTER BRG. HSG. TOP HALF AND PICK-UP COVER HAVE BEEN BOLTED AND DOWELED [N ”»sédggmﬁémqw,s G ATRHMETEBCALATLR _.M E Hl K
E PLACE AND ROTOR HAS BEEN POSITIONED AGAINST THRUST "B' AS SHOWN., SET AXiAL { .n;:w HE £S/8671819/02 LhusEO:
e PICK-UP AS FOLLOWS: 1. BCi ity b BRI 2 H14mm ¥ - RO
£ ., ASSEMBLE THE PICK-UP TO THE HOLDER AS SHOWN (APPROX.14mm) SO THAT AT LEAST mmmmﬁ%_mww%ﬂwmwmwmmmwS e ) , ELLTOTT 6.0.e. SISTRIBGT G [ <67
. (2) THREADS EXTEND OVER THE NUT. 2. Eyr7y 0B eRIBOL L, SRRDIEELLT, : ‘
2. USE EXTREME CAUTION TO PREVENT DAMAGING THE TiP OF THE SENSING HEAD AND A a ELLIGTT 50,0
. CAREFULLY SLIDE THE HOLOER INTO THE HOLE OF THE PICK-UP COVER UNTIL THE RO —CRA B £ T Py 5~ DREELAGE Lo ELLI®TT.
= TIP OF THE SENSING HEAD TOUCHES THE COLLAR ON THE SHAFT, WHEN THE SENSING SRR RS- BAREA. *CF CE ey THTA S, FRARA GROUP
E HEAD 1S AGAINST THE COLLAR THERE WILL BE A GAP AT "C’. 3, F0-T5705% Ty 5 RUSRCRET b,
E 3. WIRE THE PICK-UP PROBE WITH PROXIMITOR AND POWER SOURCE. L. 0ty s o REOENEE R AT S, i
- 4. MEASURE THE OUTPUT VOLTAGE FROM PROXIMITOR. S pobala( o GE7 . 54 1VELBRE- _
G 5. REALIGN THE HOLDER [T#8 BY SETSCREWS IT#£10, TO GET 7.5%1V %ﬁwmwmmwwgmmmmg, BARET . 5% 1VLG S0 Foieli e semcates s o s
3 OF OUTPUT VOLTAGE. 6. HLh{SEL1) 58 +oh(2ET)T | TO MAINTAIH SHIPRI NG EQUIPMENT WILL RESULT IN: B
3 6. TIGHTEN DOWN THE CAPSCREWS ITEMS 1T#11. TO SECURE THE HOLDER by ka2 a( SEL0 ) #OYITE b, B APPRVED PRINT WST 0 | 7.EXTEMDED SHIRRING PROWISE.
; TO THE GOVERNOR COVER. THEN LOCK THE SETSCREWS WITH NUTS IT#9. weTuRNED oY s s conrnact 1s i LB i
3 ' T F]
E . 1 e o . ay DATE B DATE *
> FOR REPLACING AXIAL PICK-UP IN THE FIELD. B TOBBHI Y 77y TORBRE HH,
3 1. REMOVE AXIAL PROBE COVER. 1. Evopythi-4BAY,
5 o 2. DISCONNECT THE AXIAL PROBE CABLE FROM THE CONNECTOR CABLE. 2. 305-r-FUBBEITY T - FHRYAT. 708 NG JOB/PROJECT NAVE
: 3. REMOVE THE CAPSCREWS FROM THE HOLDER. (DO NOT DISTURB THE SETSCREWS) 3. AR M ERDRT, (EDH2UERIHTERSE)
E THE HOLDER MAY BE REMOVED AS A UNIT. M I-B—RCTRAT AT D, TTEM NS, CUsTOvER
3 4, CHECK THE MICROMETER DIMENSION FROM THE TIP OF THE SENSING HEAD TO THE bo TATOA-9-CTE9I YSRGS HHNS -OBETOTEE AT 2,
: FACE OF THE HOLDER.ASSEMBLE THE NEW SENSING HEAD TC THE SAME MICROMETER r=FLRYELORSY 5y FERYREL Y Sy TERYAT, _ SER.Ho. VSR
= DIMENSION AND RESEAL THE OUTLET ENTRANCE.REASSEMBLE THE HOLDER TO FLVEYD 7y TERDTRERUCASRCBANY, - THRY MDY ! _
3 THE ORIGINAL POSITTION AND TIGHTEN DOWN THE CAPSCREWS. ROLICY - It B0 RANS - EnDUECRARAL 28D, M sawion A
E 5. CHECK OUTRUT VOLTAGE. 5, HhRE*EETEIL, - -
— g | -
& = Fragd
TO CHANGE EXISTING GAP SETTING IN THE FIELD BRTOY vy TORERERT 25 TITLE
— DH-14, NCW-A BRG. HSG., ELECT, GOV,
1. TO INCREASE OR DECREASE THE GAP BETWEEN THE SENSING HEAD AND THE COLLAR L. “C" $0%ry740. 036MMERTIYL. Ly 7y7ER5-0) TN wned  PICK-UP ASSEMBLY
BY 0.025mm, THE GAP AT “C° MUST BE INCREASED OR DECREASED BY 0.036mm. Ty 700, 02 SMMEGEAT 3, o oot C P77 v 78T (L/2)
z. CHECK OUTPUT VOLTAGE. 2. ENEELRRTAIL, B O REV.
K. NAGANUMA bw.1oof @52 [ES/8671819/01 0
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REV1510H8
[ 5 | ¢ , a ) ' L f ; u L wee DESCRIPTION DATE | By [APE.

e

il

SET PICK-UP POSITION
= AS SHOWN ON PICK-UP ASS'Y DOwG.
EMIRERZRL v 77y TRIE $ROE

CADERA(SF )

.“ |

T (TYP) w -
- (fHRAL) 1
E NO. '
- -
ik % ]
e 03[ 194.2
E 104| 182.5

- 105 | 252.6 :
- 106| 265.3
- 1

g SECTICN B B
,r_.l.1 VIBRATION PICK-UP ASSEMBLY -

i YE® I
; SET PICK-UP POSITION
7 NO.| ., AS \SHOWN ON PICK-UP AS5'Y DWG.
= ;¥ 3 F-7:f-Cya 7y TERRTRE v 7 7y THUA SR
E 45.4 DW-1A BRG.HSG. (5" BRG.) N 100 212.5

, 60.5 DwW-1A BRG.HSG. (6’ 8RG.) _ 101] 302.5 u
; 73.0 NCW-A BRG.HSG. (6" 8RG. ) F-714-
- 92.0 NCW-A BRG.HSG. (7" BRG.) w KEYPHAZOR W
3 T—B 3/4NPT |

— i ———— : (TYP) —

. B - (kL)
E 7 = 1-3/4NPT
; | e (CONDUIT CONNECTION)

T | =i (T (ERRGD) _ FiG g-2-2 |

ﬁ -k = — y-62

EH K

NCW-A BRG.HSG.

HE
1.B& ES/8671819/01 LHtERNCE

o

AN [ Y == S
| | _ [ ELL!QTT G.O.Ko. DISTRIAUTION | BET
] + *
-1 - o ELLIOTT §.0.Ho.
T =M ELLISTT,
OW-1A BRG.HSG. ﬂ 1B EBARA GROUP
— r m - — Fa Mo
..... — | ! - ,ﬂ ./|_ 1 FOR APPROVAL O FOR RECORD
i ! = i > AV01D DELAY ANY REQUESTED CHANGE OF THIS |
B RN R et 1 R sore | S v
- _ _ I T ONE APPROVED PRINT MUST €E 2.EXTENDED SHIPPING PRDMISE
3 11 RETURNED BY: < A5 THIS CONTRACT 1§ [N L] 1
E v ! H ! MANUFACTUR NG PROCESS. L] =
E “ _, BY DATE By DATE w 1
E m " ‘ : = —————
- 11 misE
o @ T - ) JCE ND. JCB/PROJECT NAME
" ( U] (1) (14) AXTAL : )
5 M — - - _: . PN i = AP SETTING ” TTEM Na. TUSTOMER
i — _ﬂlk[fLLij -- U 1 |-f T AXTAL PICK-UP ;
| N - — ; SER.NO. USER
E : _ : \\ / i WAEHC Yo7y THE M—.
E _ f THRUST A THRUST B ' H H_m APFTD BY GATE | SERVICE
= l i L | 253+ A Z7z+ B i 5.5AWADA PRI
E 7 TOTAL ROTOR FLOAT PICK-UP COLLAR ORDERED ! ] MODEL |
- - F—%L0-%70-F ON ROTOR ASSEMBLY ! _ .
& ) = -
77y 7Rn7 -0, 0-9-EICTHR. " I TITCE Dy- 14, NCW-A BRG HSG., ELECT,GOV,
1. TANI .20, 03 PICK-UP ASSEMBLY
CH'D BY gw 77y 78U (2/2)
T.TANI bown. 30,0
R TG WG HO- REV.
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- 3 N ) L < L L L + : ' N ¥ N n N fl L J L s [ ¥ L] A
E REDRAWN §Y CAD CEEI N1
3 . ADDED GR. 38
ADDED BRX.
A |1, T OF WLR5. B ) 7Y WERE
-3 AsTesIN-111,
0TS OF QRIS WA EMTENT-L).
'
; o UTCET U T T Y
| PROBE O"RING v._.:m SulEaL | LOCKNUT | LCKesSHER Toonepyyg [ WacHiN LOCKNUT | HOLDER | BUSHING | ADAPTER | WASHER |BUSHPLATE| ASSEMBLY | |DESCRIPTION e e
Jo-7 e 73 (4] ovi#et | mumasm) | ot wuy [ D19tyh A - 13 Y s T T | Teve- 7wt b B RE * X gz
k @ [E] [E] [0 ® @ [ ® ® @ @ @ O]
E PFE(TESE) 1 1 1 f 1 z 2 1 1 1 1 1 1
3 14-2 DAS-RE232 EABI2002-4 [FB832002-3 501-10  PREU-KO4 DP-RBC112 LLA-AD612 FNU-AD4X20 EBE72247-13 - lh674619-3 BB91578-3 [B8I2153-3 JEBET0045-GRL (3.754) |LB8.5 .
3 14-3 h695982-1 lhas1301-13 - -3 -GR2 (3,754 [188.5
E 14-1 501-9 ] [\es1301-13 [ER673014-2 -3 -GR3 3. 7w [188,5
- 14-2 E01-10 . E8672247-15 - -18 -GR4 13.75%) P08, 6
E 14-3 a6a5982-1 las1301-15 - -18 GRS .74 £08.6
k 14-1 E01-9 has1301-15 [EBe73014-2 -18 -GRE (3.758) P08, 6
14-2 E01-10 E8672247-10 - -25 & 169.9
k- 14-3 h643982-1 J881301-10 - -25 -GRE 169,9
E 14-1 K01 -4 [A881301-10 [EB673014-2 -25 -G 69,9 _ -
1 4 14-2 EO1-10 E8672267-24 - -156 -1 e.08) P55.8
h 13 14-3 he95982-1 A581301-24 - -156 &Rl .om_pss.8
3 16-1 501-9 5881301-24 [EBET3014-2 -156 -aid bss.8
7 14-2 K01-10 . 26722476 - -106 -G 161.3
E 14-3 16959821 ’ A881301-6 - -106 -GR14 EH.ew0vie, 13.7sM) {141, 3
3 — A _, d 14-1 501-9 ' 6813016 EBET3014-2 -106 -8RI e EroviE, (3.75M) 141.3
_ 1 1a-2 501-10 E5672247-2 - -107 -%;% 22,1 A
v ] 14-3 6959m2-1 A881301-2 - -107 -GR17 E.q._mwm% 122, 1
- 14-1 501-9 \881301-2 FB673014-2 -107 f #14 i 1221
E 14-2 Ko1-10 . EB672247-35 - 142 19 i B22.3
E hd ([ g 14-3 6959821 4681301 -35 - 147 R Frelh 22,3
3 K — 16-1 501-9 1681301 -35 ER673014-2 142 GR21 g B22.3
. 14-2 KC1-10 E0672247-20 - -112 -GR22 it P33.4
' T B T—r—r1— t4-3 695982~ 1 \E81301-20 - 112 -GR23 e P33.4 ’
- _w q.\ 16-1 EC1-9 A881301-20 [EB673014-2 -112 B2 erttane P33.4 .
i L 1_ 16-2 £01-10 EpsT2207-14 - -1 G2 DWiA V1B, (#5.0° J194.7 A
I 14-3 h595982-1 ) A881301-14 - -3 -GR2d wiA, V1B, (#5.0° J194.7 aHAD—— I qw SIPE
- - 14-1 Eo1-% i \681301-1¢ FB673014-2 -3 -GR27 W 1A, VI, (#5.0" }194.7 A
3 14-2 kc1-i0 b Eae72247-11 - . -126 -Gred EW. VIB.. (#5.0°) [i72.5
— . {14-3 695982 -1 ] le81301-11 - 126 R EW. vIB,, (#5.0") |i72.8 -
E b 14-1 501-9 \881301-11 FB673014-2 126 I EW. v18., (#5.0°) li7z.6
3 o 14-2 E01-10 L E8672247-3 - -125 . ~GR31| EXH., VIB., (#5.0" J131.5
mﬁ_. 14-3 6959821 i AB81301-4 - ~125 -GR34 EXH., V18., (#5.0" J131.5
3 ML 14-1 501-9 { [\B81301-4 ER673014-2 -iz5 -6R3Y EXH., ¥1B., (#5.0" J131.5
- b 14-3 poa5982 -1 . 1881301 -23 - -56 -GR3g B 17,00 P46,7
P ] I -~ 14-3 ] A881301-11 - -34 -GR3q DW1A, VIB.. {#6.0" J178.9 "
E b 14-3 ' p881301-18 - 14 e o T TN
N 14-3 . ABH1301-17 - -6 ) 5.0 Pi1.6
3 14-3 ! A881301-18 - -6 I | Pzo.1
- 14-3 has1301-20 - 6746196 -39 Pao.s
3 14-3 haB1301-13 - Ess71123-13 G 188.5
o 8 14-3 n881301-19 - Eas7Liz3- 92 R4 p24q.3 | —
14-3 . \881301-26 - Ess7i123- 47 -3 P73.1
] . 14-3 n881301-10 - h674619-11 -3 176.2
- . 14-3 ] § . hsg1301-35 | - Eas672501-7 -G 028.6
3 T 14-3 i ln881301-13 - h674619-3 -Gy W, V1B., (#4.0* f187.4
3 1! 14-3 h881301-7 - J4676619-106 -Gud BXH.. v1B., (#4.0" J148.5
14-3 n881301-33 - :674619-160 -GR4INWP. V1B, (%8, 0" ¥98.5
+ a2 14-3 7881301 -13 - 674619-33 -GR4JEXH.. VIB.. (#6.0” [183.9 *
- 0 - 14-3 88130121 - [4674619-129 -GR4d BXH.. VIB.. (99.0" B51.0
; SEE NOTE #2 g = ) 14-3 \881301-26 - 267461965 -GR5 NwP, v1B. (¢7.D' B75.7
; i 2sm s / e b 143 ; hes130i-14 | - 367461959 ol Tl oo 45
\ m £ 14-3 , ] h881301-23 - 4674619-161 -GRSZ 72 B, ViB. (#9.0' P&3.7
- : - E JENDLVIE,
14 N ag|=z 14-3 Aa81301-16 - a6764519-28 are FontTE 150w P04 .2 b4 hNu. hxbm
= EE DET R . Pah 14-3 881301 -29 - 57461947 a5 NwP, VIB. (#6.07 pI0.7 F
s g O / @ 14-3 A5 -RB232 [E0832002-6 F6832002-3 ["695982- 1 PREU-KO4 |IP-RB0112 LA-A0612 |FNU-AD4X20 |ABBL301-22 - 4674519-93 |BB41578-3 B892 153-3 |EA670045-GR6Y N72' EXH., V1B (#7.0° P40.5
y; ! Af14-3 DAS-RE232 [EBA32002-4 [£8832002-3 [A695982-1 PREU-KO4 |OP-REO11Z LA-AD612 FNU-AD4X20 [A881301-31 - IA674619-194 B9 1578-3 B892 153-3 [EAp70045-GRSH WP 112.55a-1n., KEY P95
! _ _ | All4-3 pAS-RE232 EAB32002-4 [E8832002-3 |A695982-1 PREL-K04 [OP-RB011Z LA-AD612 FNU-AO4X20 Ja861301-16 - p676619-168 BB 1578-3 B892 153-3 [casvonss-RST Epie: 196,01 P13.8
E ; Alis-3 bas-RE232 ERA32002-4 [E8832002-3 |A695982-1 PREU-K04 [OP-RE0112 LA-AD612 FNU-AQ4X20 JA8B1301-17 - 2674619-196 38915763 B892 153-3 [F8670045-GRSH 1A, 40.550-In.. KEY P20, 7
- / Alis-3 haS-RE232 EBA32002-4 [E8832002-3 [A695982-1 PREU-KO4 |DP-RE0112 LA-AQ612 |FMU-AD4X20 [ABB1301-21 - 4674619-5  |PB91578-3 EBI2153-3 [E8670045-GR5% EXH. . B JNL., VIB.  P40.3 &
- / afi4-3 bAS-RE232 FRR32002-4 [FB532002-3 |A695982-1 PREU-KO4 [P-RE0112 LA-AD61Z FNU-AD4X20 |A8B1301-33 - 4674619-7¢  |p891578-3 [B8a2153-3 [E8s70045-GRet] mp. KEY. (46,07 1HeDL620 B12. 0 A
3 Ali4-3 baS-RE232 FBa32002-4 [E8532002-3 [A695982-1 PREU-KO4 P-RE0112 |LA-AD612 FNU-AG4X20 [A8B1301-26 - [1674619-131 [pBA1578-3 FB92153-2 [E8670045-GRe ] A72° DA, VIB.196.6°)  P72.3 G y-22
; ry 3
; NOTE * A" & woTE B y-£3
E INITIAL INSTLLATION WITH MACHINE AT REST
- PROBE REPLACEMENT WHILE RUNMING 1.SCREW THE PROBE INTO HOLDER WITH Lémm PROTRUSION. AT TR
DETAIL “PROBE" TO REPLACE A PROBE, REMOVE THE SCREWS 2.SCREW THE PROBE HOLDER INTCQ THE BUSH PLATE AS FAR ELLIGTT 6.0.K0. |
T WHICH HOLD THE BUSH PLATE TO THE A5 passalE. L
u-ﬁ_lum.wm_ f BOTTOM OF (TS HOUSING AND CAREFULLY 3. INSERT THE HOLDER ASSEMBLY INTO THE MACHINE OR ELLIDTT 5.0.N0,
b f REMOVE THE PROBE HOLDER ASSEMBLY. TERMINAL |OUTLET. . ELLISTT.
E ) ONCE THE ASSEMBLY 15 OUT. THE OLD 4.WIRE THE|PRUBE. PROXIMITOR AND POWER SOURCE. ERARA GAOUP
PROBE CAN BE REMOVED AND A NEW PROBE S.MEASURE THE OUTPUT VOLTAGE OF PROXIMITOR.
= rAr INSTALLED, 6.TURN THE|PROBE HOLDER CLOCKWISE UNTIL
7.5+1¥ OF OUTPUT VOLTAGE.
- \l _M._—m)nuu%m._.nmU.PWMMMWWMWHf_'.WMIMHU ADJUST APPROX. |.Cmm GAP BETWEEN PROSE AND SHAFT O FOR APPROVAL 0O FOR RECORD
. v 15 OBTAIKED BY 7.5V DUTPUT. AVDID DELAY MY FEQUEITED CHANSE OF THIZ
. THE PROBE TO THE STAMPED *X* DIMENSION g . FonsiET ¥ILL FEAT e
o — ON THE BUSH PLATE AND LOCK (T [N 7.MARK SETJPOSITION ON BUSH PLATE CORRESPONDING PO 1.CONTRACT PRICE AOJUSTWERT.
R - - el — : " NOTE PLACE WITH THE PROBE LOCK NUT.CARE WITH POINTER OF WASHER. o A PN T K 1L EXTENDED 4100 b, PhoI G “ “
® C SHOULD BE TAKEN TO MEASURE THE *X* B.REMOVE THE HOLDER ASSEMBLY, AND ACCURATELY MEASURE i Il Il 3
. 1.STAMP THE ACTUAL DIMENTION “X* ON DISTANGE AS ACCURATELY AS POSSIBLE. 7X* DIMENSION AND STAMP BUSH SLATE WITH THE *X*. " e - o = z
= BUSH PLATE ITEM #1. THE PROBE ASSEMBLY CAN THEN BE 9.REASSEMBLE THE HOLDER AND READUUST IT WITH FOR T —
0 'B* MARK 4. ASSEMHLE (N UNIT AS PER INSTALLED IN 175 HOUSING. VERY «__mmuhmmm: MEASURED *X' DOIMENSION, AND LOCXNUTS
E U R EET-D 5000, CAREFULLY INSERTING IT_INTO THE 0.REPLACE JHE HOLDER ASSEMBLY INTO THE MACHINE DR
2.NUT FURNISHED WITH PROBE REPLACED MACHINE.AFTER INSTALLATION TH1S 18- ERMINALIOUTLET AND CHECK OUTPUT VOLTAGE J08 W, TCG/PROVECT WAE
- - BY LOCK NUT ITEM #10. ADJUSTMENT CAN BE CHECKED A LT : g
0 e : ELECTRICALLY WITH A VOLT METER AS Iy : e . CISTOER
. A B C D HE PREV{QUSLY DESCRIBED IN INSTRUCTION F-EuRESTHA - RERR P
& L] BOOK. | Fo-JuReSHE) 16 AN S, BER TR
== 1. &ELOFrvaTL- b C° X" TRORABHIAT AL, 2. Frvadl- bR - rARTRIRLAG,
14-1 [|Mx0.75] 30 5 6 |#REX TD505 BECoLTOSP-531 PET-D-30008EAZE, BE AT 3 MBI ES ORI RLERL, Dy 0
30 8 8 HoEX TD508 2. &FL00 s b o~ JURL TV, 9 ERRLTRRSC EEAXNSOTO - TR 4, 70-72704 2 79 -RUNBCEATE, PR
14-2 [MI10x1 3. Frvafl- HONREHTRRRY RO L. 1. BOEDETEAL, RFALTAAS-BLE3E%< 5. FFEy Ty - WD TREERT S, gt Ve T
' 20.3; 7.6 5 BENTLY NEVADA CA22811-00-03-05-02 2. Bf0-7E670-FHSRT 5 6. M- E 7,521V COMKEETOLRG, Seans .
14-3 |%-24UNF| 20.3 | 7.6 5 geATLY yad-adia- I Ry oy -0 SR EDEAC AN 5 7. Drire -9 -CRAT ERRE Ty o LIRS B, TITCE
. . BENTLY NEVADA A300-00-00-08-18-07 4.F0-7RES bR EALT, RNBCHALTHS' X SEEARTS B.AAS-RUEHAZL. © X TEARALNDTS, 65575 &7
BENTLY NEVADR 330101-00-08-05-02-02 [ A F3cAd-REEEET 5, 9. ARS-URAT X THCHALTNRNERY &, [ o =] SENSING PROBE ASS'Y
5. s P ENEIRTAAMATS, 10, #A9-aviiit, ATREONREAS., Bty 07 471
W mﬂ ﬂ T L [OWG. N
v, koD sxu) @EF |E5/8670045 q
el
1:NTS
0 T 0] T 0 T T T ry u 0 T . T ry T T 3 T T T
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REVISIDNS

CADERH (SF )

w
I

j

!
Lol st Imlull‘

L] L L] : < | d [ \ t i L] . _|¥o OESCRIPTION DATE ] BY [aPP.
ALICHANGE PART NO, 1 H[K.N[5.5
E8634003-1, 2 VAS §T16-1.2 W.J
l. mmnmwanuu. 2 “.”M mﬂmuw. 2
k , 09794+ eRVTREDRBCETNS L, : S7a-1 4eS ERER00-1
; USE LOCTITE TO LOCK IN PLACE . 200 PTHI3 %, 18,
- ! B, [CHANGED PTes, #7. FELEEIES
; PT#6 wAS BSH-BC6D1& T.T
e PT¥7 WAS ZRB-JD6
E ..nx_ll /3. JADDED PT#14 5.5 ALY 5.8
\\\\\. [} CHANGED PT#6 QTY 2-1
‘ oy (& (@ |
- : f GRé GR3|GR2[GR1| PART NAME INOLELLIOTT PARTS MOJEBARA PARTS NO [ DESCRLPTiON
E //To.e5 X X C SitasE 824 ge|lTvivl B R B8 vosagse | & )
3 mmu SEE DETAIL € 1 1 |BRACKET H-y T IuRe -A 1 - E8633032-1
E / _ 1 1 BRACKET n-hvisuteg-8 |2 - £8633032-2
E v A 1 1 |HOLDER, CARBON [p-fivJ3uand-nri-a[ 3 - EB633019-1 -
z ¢ 1 i HOLDER, CARBON |a-fu7sumhd-i-B| 4 - E8633019-2
E Sl - - 1|1 [carBON BRUSH [n-#vi3y | 5 - £85634003-1 A
E ] _ 1 11| 1]1]|5CREW, CAP BSH-M8X 16 6 - BSH-B08016 A
; \ ! 2|2 |2]2][S5PRING, WASHER |ZRB-MB | 7 - 7ZRB-J08 A
¥ B, A-KuTSun \ ~ 6 |4]4l4 isCREW, SET LB-M&X12 | 8 - LB-AD412
E AVY-ITTATE(AI S50 4.2 : 11 ]1]1]sPRING Svane | q - E8633037-1 A
E CODERLSICRECAN. : : t[1]1]1]pIN £ : 10 - E8633037-2 A
: A=y Ty BRHINC S CARROCE . APPROX. M . t{1[1[1[cOTTER PIN  [3CP-1.2X20 |11 . SCP-B1220 A
E ON ASSEMBY. GRIND £ : :
3 THESE SURFACES OF T8RN -0h-Ky F50nE 1{1]1]1|5CREW. SET A4 _ 12 - E8634004-1 A
- CARBON BRUSH IN PARALLEL 37 A 25 NO SPRING LOAC POSITION, 171 CARBON BRUSH [f-#u75v 13 - E8634003-2 A
< TO FIT CARBON BRUSH IN . T 1| 1111 |SCREW, CAP BSH-M8X20 14 B5H-B08020 A
HOLDER WITHOUT CLEARANCE H-RuF BRI IE h-muFsunans . . ; T T
AND CONFIRM THAT CARBON FULL SPRING CARBCN BRUSH SHOULD CARBON BRUSH ASS'Y I 7775 BIIA - £8631227-15 I
; BRUSH MOVES SHDOTH AND FREELY. LOAD PCOSITION. BE REPLACED WITH NEW ONE CARBON BRUSH AS55'Y &-ﬁuq.mwﬁwm 16 - EB631227-16
E WHEN CARBON BRUSH |15 REDUCED CARBON BRUSH ASS'Y [ —v75+8EC 17 - E8631227-17 | A
- C 3%t B % = @ AT THIS POSITION. , CARBON BRUSH ASS'Y [n-#v7540D 18 - EB631227-18 [t o v |A
CETAIL © DETAIL B i N/ -
- (5=1:2) (5=1:1) . 123782 OOTBIAE @00 Y HICELBA,
AE0) CRYEVITUEEDET B, :
2, 3TE/2 @usE DOSTEEEL, SARERLY
= A B -3y RIENTTIMLELE, FUATErEEEO0
; STEAM END h-AuFua I -hn- CRRLBVW S,
3 CASING Fig -3
k AERRET LY NOTE ¥-Lt
; BRG.HOUSING 1.CENTER OF SPRING® 15 [NSERTED
E STM,END TOP %%qu INTO THE SLOT OF PING®
4 | AND FIXED BY COTTER PiN@D.
- ! 2,SPRING@SHOULD NGT TOUCH HOLDER
k BERWEE @@ AT ANY POSITION OF CARBON BRUSH®).
E BRG, HOUS]ING SUCH AS FULL SPRING LOAD POSITION
E B iAsE _ STM. END TOP DR NO SPRING LOAD POSITION
: SEE DETAILB .*A%wr|: - AFTER FIXED BY COTTER PIN.
E ’ - ! / ELLICTT G.0. N0, DiSTRIBUTION | 2ET |
r ! _
! ! ! . ELLIDTT 5.0.Ho.
= ELLIZTT, T
N N EBARA GROUP
| !
: Lo |
/_A . _ 2 M _ | O] FOR APPROVAL O FOR RECORD
\1*‘/ - T | / AYDID DELAY ANY REQUESTED CHANGE OF 4..=_m
; +F L | ] i rranse, e L GoHTRALY PRICE ADJUSTUENT.
E _ T i Pl I syl e
g ,,\*MWT RFEFFEFE - % HITACTURING PROCESS: -
| i i ; By DATE B DATE * 1
! i I 3

BIAMEETY
BRG, HOUSING
STM.END BOTTOM

=T

SECTION

AAY &

AA

e ————————————

J04 NG, JOB/PROVECT NAME
TTEM No. CUSTOMER
SCR.Ho. USER
PP D EY BATE | SERVICE
WODEL SET

5.5AWADA 5-22-" 92

A.TODA s-z1-tqz| T1TLE _ _a oo
Y Dw-1A, .Hﬂ.;..lx.. 57 JNL.

K. NAGANUMA sa19 H-mh7 Uu\mmu@ )
R CARBON BRUSH ASSEMBLY
SRR TROJ. OWG, NG+ REV.

K. WATANABE sanmee| BT |ES/8631227 3
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REV1S510ONS

“Huwi| L] ] L4 ] [ : | d | 3 No. DESCR IPT ION DATE | By [aPP.
L ' FIRST USED RD21570803/5RV-SDF,
]
o
A
0o _ _ - _ _ ]
<L _ _ _ T
Q ) ; !
] ; ! _ _ A
\ e J “MU b —_ _ _ _ m
” : CAY TN | LEAK STEAM ;
{1+ | EXH.END BEARING HCUSING Ay KEH90° Bl #T - hRE
BEpES AROL ISy bRy FRELOCE, (ERX.CASING)
| Py _ ACTUATOR HEAD MOUNT > L1504
| —— [N RUNNNING PCSITION ! IN SAME AS THIS. 4 !
T OF TURBINE OPERATION : j
' (10.9) (L1100 9-CURERE( 5 - =0 T RER) | F m ﬁn
E m NOTEf
{.CONFIRM THAT LIMIT SWITCH IS
D = . "ON* POSITION
) ; | X . IN TURNING GEAR RUNNING CONDITION,
_ 4 IN TURNING GEAR iR
_ RUNNNING POSITION 1o 9oy PP e Ty b x4 v F A ONY 1R B,
(TURBINE STOPPED)
? SEFE NOTE #1. 2
n h §- I RRORE ﬁ wmm_ E
m _ AWLW.U\WH_HEV 1 ELLICTT G.D.NO. DISTRIBUTION | SET
_ (S B 1 3B M CUSTOMER
1 ’\ 1
% _., W ELLIOTT S.0.No. m > —_—
L e ELLISTT. ﬁ_
|\ —-- ~ | | EBARA GROUP E !
2 XM5 “
TFUFF 15 | ] FOR m%nmospr ) FOR RECORD
29Er 11 i — AVOID DELAY ANY REGUESTED CHANGE OF THIS
AT i L CONTRAGT PRICE. ADUUSTHENT.
Nx—/\_m H H Dmm_U ONE bnvm,ﬂwe.mm PRINT MUST BE 2.EXTENDED SHIPPING FROMISE
@ (8RG.HSG.SIDE)_ TR | e rotee
! BY DATE BY DATE
3 _ . 3 3
OIL DRAIN| |
37-T50% ',
| Nmm —,Tf\. _ I | . 1 JOB NoO. JOB/PRCJECT NAME
| A GROUP OF PARTS | 1zvhzvFai 10 E8652739-GR., 1
Im o | ) [TEM No. CUSTOMER
3 da ] i
4 L 1 | p 8 SER.No. USER
— 2 | SCREW, CAP FM5TX16 7 _ FT-AD5016 I
0 - APP' D BY DATE SERVICE
& | NUT FM5N 6 FN-AQS 5. SAWADA
& | WASHER, PLATE | ZM-M5 5 ZM-AQ5 J MODEL SET
. VEIW Omu OOCU# NG END 4 | SCREW, CAP BSH-M5X45 A BSH-HO5045 , T :
TV TBEY RS . |BRACKET Y 3 __ £8663153-1 AL e o S 49" DF-EXH. MITH TURNING
1| LEVER LIMIT SWITCH | bii- 2 : WRTRE LS| | LIMET SWTCH ASSTY
1| LIMIT SwiTCH IS 1 - YAMATAKE : LSXA3K TLTANI P M) b b 2 Ay FifT _
br.2[6r.1 PART NAME NOJELLIOTT PARTS NO|EBARA PARTS NO | DESCRIPTION | | xacatova | B3 |ES/8662739 0
Q' TY/BY i elzUAyt B B 5 S| 145 % & & ¢ @ -
g5 A £ kNS L : e | BB Elliott Ebara
[ ! b T c T d T z T T
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h

REVIS[ONS ]
2 : . L 5 L g L Ld . L ' L q L [Fo] DESCRIFT 10N ToAE [ BY [%PF,

o | /B, [ADDED PT#5, Iw-n-WR-His.5

E ADDED PT¥#6~8.

E £\ ADOED NOTE. 1 mm 5.5
. ADGED PT#9. oL LR ER
- ADOED PT#10~12, b MD.Y.[5.S,
. : CHANGED PARTS WO, 5.2 MK.F.[5.5.
-3 HIGH TEMPERATURE TYPE : 5m CAANGED PART CER AR
; ADDED PTH14~16. o5 %pwrI[ 5. 8
: : , H B\ [ADDED PT#17 4 NOTE, TR RN
FLANGE : 5U5304 HEATER ELEMENT @ SUS304 b ADDED_PT ¥18. et 1417 3.5
o ! °9 \ [Ap0ED PTHIW, ME.IL RpATT} S,

3 1 x ADDED P1#20.821. wh LIS,
E n ADDED PTe22. e 17 w1 5. 8
“ . B ADDED PT$23.924 (RODI500003) ;.u_sw:._ 5.8
| . ADCED PT425(R001600302/750V-0] PR GAALI[ 5.5

| 1
A
E 3 ra’ *p* (HEATER ELEMENT LENGTH.)

\_#cm 33 Ly
l. . ® ® ” q_lm._

(o

k X K8 407
; \823 ; : BMa-F T740

A-fBRE-S |
E . Al Z:mLbe-9-0, 77IRUBY Y HIEETS

E ‘ | Frg 4-25

: ] #-t6
| B H KX

3 - - T A RERE
1 A BOLT HEATER FOR M50X3x267L [25{E8681057-25 120 i2 284 251 15.5 57 194 $16.0H7 | L E g SEBGALABO2 SR CRELFAEEATS AL T,
3 A BOLT HEATER FOR MS50X3X267L |[24{E8681057-24 230 12 284 251 15.5 57 194 ®16.0H7 STM-CA-504 #bhe-9-FREMIES( 20028287887 LY
ERY BOLT HEATER FOR M50x3x259L |23leses1057-23 230 12 276 243 15.5 57 186 $16.0H7 ELLIOTT 5.5 76 CEOECN
. A BOLT HEATER FOR M50X3X259L [22]E8681057-22 200 12 276 243 155 57 186 $16.0H7
= A BOLT HEATER FOR M76X3x370L [21]E8681057-21 240 12 381 348 22.5 73 275 $23.0H7 ELLISTT. [ o
ERY BOLT HEATER FOR M50X3x259L [20[EB681057-20 240 12 . 276 243 15.5 57 186 $16.0H7 , TV TS
{ A BOLT HEATER FOR M50X3X267L [19(|F8681057-19 127 12 284 251 15:5 57 194 $16.0H7 _
1 A BOLT HEATER FOR M76X3X370L |18lE8681057-18 220 12 381 348 2215 73 275 $23.0H7
1 4 BOLT HEATER FOR M50Xx3X267L [17]E8681057-17 200 12 284 251 15.5 57 194 $16.0H7 _ O FOR APPROVAL O FOR RECORD
-4 A BOLT HEATER FOR M50X3X259L [16|E8681057-16 120 12 276 243 15,5 57 186 $16.0H7 , sopes AuY REGUESTED CHANGE OF THis s
i a BOLT HEATER FOR M64X3X343L [15|EB681057-15 120 12 350 317 1515 60 257 $16.0H7 Rt o ot et e | o SITACT PRICE ADJLETUENT
{ A BOLT HEATER FOR M76X3X370L [14]E8681057-14 120 12 381 348 2215 73 275 $23, 0H7 el IR b
E - BOLT HEATER FOR M50x3x381L |13]E8681057-13 110 12 335 302 15:5 57 245 $16,0H7 _ ; o oare o e Z 2
wmv.bv BOLT HEATER FOR M64X3X343L |[12|E8681057-12 110 12 322 289 15¥g 41 248 ¢16.0H7 . === = =
44 A BOLT HEATER FOR M64x3x292L [11|E8681057-11 $10 12 271 238 15.5 41 197 616.0H7
. daa BOLT HEATER FOR M76X3X415L [10]|E8681057-10 110 12 395 362 2215 51 311 $23. 047 308 G 708/ PROTEET TAWE
i 4 BOLT HEATER FOR MS0x3x267L |9 |[ER681057-9 110 12 284 251 15.5 57 194 $16.075"° I —
3 A BOLT HEATER FOR M64X3X343L |8 |F8681057-8 240 12 322 289 1535 41 248 $16.0H7 : >
4 4 BOLT HEATER FOR M64x3x292L |7 |Ege81057-7 240 12 271 238 15.5 41 197 $16.0H7 SR G- e
4 A BOLT HEATER FOR M76x3x415L |6 |F8e81057-6 240 12 395 362 22.5 51 311 $23.0H7
E 0.7 APP D BY GATE |SERVICE
S BOLT HEATER FOR MS0X3X267L |5 [F8681057-5 240 12 284 251 1535 57 194 $16.0"0
; BOLT HEATER FOR M50x3x259L |4 |E8681057-4 220 12 276 243 15.5 57 186 $16.0 5> T — « exeon [ g
oo BOLT HEATER FOR M50x3x267L |3 |EB681057-3 220 12 284 251 15:5 57 194 g16.0";" —_——
: +m z H. SASAK] 12- 1-9z| THTLE
i BOLT HEATER FOR M64X3X343L |2 [F8s81057-2 220 12 350 317 15.5 60 257 ¢16.0"5" L
BOLT HEATER FOR M76x3x364L | 1 |E8681057-1 220 12 372 339 22 73 266 $22.5%-% AL BOLT HEATER
@' TY/15ET PART NAME NO {EBARA PARTS NO. | POWER SOURCE | WATT DENSITY [CAPACITY| 4| o 0 Y r gt vpe  |HOLE FOR HEATER| DESCRIPTICN T E.,a.a_;n-m G
140EH ] 3] /47 Baks S V) 7 hEE (Wemt) | BE (W) 2 ! it b RE A 2 3 umzm.zmﬂc | BEF |ES/8681057 5
SCALE
UnTs | Elliott Ebara
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LGTPR-813-1023 REV. 0

TITLE Special Tool List for Main Turbine DOC. No. V-9900-4-CT9901-102- ~
CUSTOMER LG Engineering & Construction Corp. PLETEN & SHEETS
FINALUSER  Turkish Petroleum Refineries Corp.
PROJECT Lupras Izmir Refinery DHP SERVICE  Recycle Compressor
Project
JOB No. 7020 EBARA SER. No. R0215708
ITEM No. CT-9901 oon 25MB5/SRV-5DF  SET 1
JOB NO.:7020 UNIT : N/A
_ . .
@ LGE&C TUPR S REQ'N NO. : 7020-RQ-C-001| SH/OF
LG ENGINEERING & | TUPRAS IZMIR REFINERY CONTRACTOR SPEC NO. : '
CONSTRUCTION DIESEL/KERQSENF. /
CORP, HYDROPROCESSING PROJECT V-9900-4-CT9901-102
REV | O
[0 FOR APPROVAL X FOR RECORD
TG SET TO  SET ' '
AVOID DELAY ANY REQUESTED CHANGE OF THIS
CUST- TO MAINTAIN SHIPPING EQUIPMENT WILL RESULT IN:
OMER 10C 281-1 ' PROMISE. 1.CONTRACT PRICE ADJUSTMENT
a13 T B ONE APPROVED PRINT MUST BE 2 EXTENDED SHIPPING PROMISE
RETURNED BY: AS THIS CONTRACT IS IN
813E 8112 1 . MANUFACTURING PROCESS.
821-1 811-3 '
wis 1 BY: DATE: BY: /&75?;7 DATE: 4CT~(7- 03
821-4
819 _ _ ISSUED BY
816-1 :
816-2 1 4
8121 3 APPROVED BY 200005 fon 0¢T-12- 02
812-2 2
850 1 CHECKED BY _
REV. PAGE DATE APPD BY PREPAREDBY ~—z o=, get17.'p2

EBARA GROUFP
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Special Tool List for €2-9901
- TC

Al

Customer : LG Engineering & Construction Corp.
User : Turkish Petroleum Refineries Corp.
Project : Tupras fzmir Refinery DHPF Project
Item No. TC-9501
Sketch{ OQutline Dimension {(mm) Serial No.| R0215708
No. Part Name Part No. No. D1 D2 L Q ty | Use for SRY-5DF
Bolt Heater for
| M5 0x3x 26 7L E8681057-3 I 60 15.5 284 3 Use
Boli Heater for
2 M50x3x250L E8681057-4 150 17.3 276 8 Use
3 | Rotor Lifting Tool E8682175-3 2 - - 00 | 1 ' Use
4 Lifting Bolt IB-A10 M10 41 60 2 Use
5 1B-A12 3 M12 50 73 2 Use
6 IB-AlG M16 60 87 2 Use
. 7 Jack Screw STB-A20150 4 M20 37 163 2 Use
8 Guide Bolf B720386-1 5 M24 - 604 2 Use
9 Bg45150~9 M24 29 457 2 Use
SKETCH #1 SKETCH #2
ROTGR LIFTING TOOL
& o o
- ] ) L . S
5 | |
® : E
: 2
SKETCH #3 SKETCH #4 SKETCH #5
'LlFTfNG 80OLT JACKSCREW GUIDE BOLT
et L ) !
]
- o
p 5 — — II Q ©- I . )
- - s>
. i R
L




ACCESSORIES LiSTE IE FURNISHED BY GR

GRAHAM CORPORATION

ACCESSORY LIST S~ ‘
AHAM CORPORATION AND THE QUANTL ' SHOWN ARE PER UNIT.

of |

SHEET  d—fd

ary

I1TEM ACCESSORY MANUFACTURER DESCRIPTION REV | |BM paRT#
1 TUBE EXPANDER 1 |POWERMASTER Model G-B23 RY FOR 3/4%-14 BWG TUBES | , 2695
(SURFACE CONDENSER)
2 [TuBE exp racew 1 |POWERMASTER MODEL NO: TEF-750 FOR 3/4"-14 BWG TUBES 2725
(SURFACE CONDENSER)
3 |tuBe cuipe 1 |POWERMASTER MODEL NO: BTG-6 FOR 3/47-14 BWG 2745
4 [Tuse DRIFT ToOL 1 |POMERMASTER MODEL NO: TD750-14-01 FOR 3/4%-14 BWG TUBES 2765
: (SURFACE CONDENSER)
5 [nAwD TUBE PULLER 1 |POWERMASTER |MODEL MO: JSP-750-14 FOR 3/4Y-14 BWG TUBES 2785
(SURFACE CONDENSER)
6  |LONG REACH EXPANDER FOR 1 |POWERMASTER Model 1225-38-6-5 FOR 3/4"-14 BWG TUBES 1
INTER/ AFTER CONDENSER : : ,
DIVISION PLATE .
7 1
8 1
9 1
10 - 1
11 ’ L
i
bHG NO.|A-55145-506

] . E _ J08: _ou-muwam M
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SPECIAL TOOL

PAGE :

1

oF 1 -

TUPRAS IZMIR DHP PJT.

-MANUFACTURED BY :

DONG HWA ENTEC .

ITEM NAME :

4.4M2GLAND CONDENSER

NO. OF SET : 1 SH

NO. OF

300
\_
|
|

SERIAL
NO. PARTICUlLARS MATERIAL SUPPLY SKETCH REMARKS
[ [
I
1 BRUSH NYLON & 4 ]: - |
: 55400 |
300 -
1-1 BAR $5400 4 = [ s
10 300 10
J20 :
M10
_ A
1-2 JOINT SS400 5 I
- 30
Mi0
i DN
1=3 |  L-TYPE HANDLE | sSS400 | 1 W ] ]%
10 200 | o
N\
I d
1-4 | TOOL BOX ss400 | 1 |




-pq. ..

SPECIAL TOOL LIST For Ts14g-1g 60 ACCUMULAJTNQ

IR TE U~ CG TYPE  pxq A—%
NOy NAME | S K E T C H |0 TY|PART NAME|REMARKS
5| =& Fr B WE|BRSEE| &=
| Hook - '
LOCK NUT
SPANNER |. |
1 | (011 PORT SIDE) 98-110
\ Cva+uh
v 92ANF (Z4 -~ )
HOOK LOCK NUT
o SPANNER (GAS PORT SIDEY 105-115
| 2y ogon | FKT1D)
\ c v IFY
7Y IANT (H2K- M)
PLUG '
SPANNER PLUG BODY '
31 , : 58/658
o ()
w27 YAte o 73579 K74
PULL HOSE VALVE . STEM
- (BLADDER)
4 <, ) | PH-120
< bk — 2 NIRRT A
(F355)
TAG NO, : CT-9901D1
EBARA SERIAL NO, : RO21570803
EQUIP, NAME: TUPRAS lzmir DHP PrOJect
CUSTOMER: LGE
CONSUMER: TUPRAS | K8180
NAKAMURA KOKI CO,, LTD,
m P Y T AEE ok =0 = 2+
Lgt o] — li"y e 17751401 06EAN
R.ev %atter%s ? ign dChack dAggruye
Zﬁ}. _ ﬁ 3 ‘:/,'é‘oé ’,:é??gﬂ

Form No, FD-020 Rev, D




ICHAPTER 5 - LUBRICATION

|PLEASE REFER TO LUBRICATION SYSTEM (FILE NO. 2).



P&S Tensioning Systems Lid.
Rickenstrasse 55

CH-8735 St. Gallenkappel
Switzerland

Tel. +41-(0)55-284 64 64
Fax +41-(0)55-284 64 69

Internet: http://www.p-s.ch
e-mail; info@p-s.ch

s JPERBOLT®
nsmﬁnlng Systems

Instruction for

' Tightening -
Loosening -
Maintenance -

With SUPERBOLT Tensioners
you have chosen a technologically superior product.
It is purely mechanical and, therefore, very safe.

The following simple steps will help you with your application.
Thereby you increase safety, speed and service fife.




1.1

1.2

1.3

1.4

Tightening procedure

Check:

Which jackbolt torque?

M = 100% of recommended torque, see - your internal directives
— PA&S cerficate
- P&S data sheet

Attention: The engraved jackbolt torque is the maximum value typically aliowed and can
be unsuitable for your application.

Which tools?

- suitable torque wrench

- matching socket, heavy duty line
- lubricant

Prepartion:

— Clean main thread and contact areas and lubricate wel with suitable anti-seize lubricant.

- Make certain that the jackbolts on the SUPERBOLT tensioner do not protrude beyond
the load surface and are well lubricated. If neccessary, relubricate with the recommended
SUPERBOLT lubricant (see cerficate).

- Firmly tighten tensioner by hand, if neccessary by using a screwdriver stuck between the
jackbolts or the like.

- Afterwards turn back approx. 1/2 turn. Depending on size the gap will be approx.
1 to 3 mm wide.

— The actual tightening occurs in a few steps:

Tightening: 3

Step 1: Tighten 4 jackbolts by hand or using a small
wrench to center the main thread and to eliminate
backlash. Tighten bolts crosswise.

)y
1
Step 2: ///;@\) ™ Now tighten these 4 jackbolts crosswise with
N o .
// @ ﬁ_ﬁ\@\ 50% of the recommended jackbolt torque.
Step 3: 3 @ — - 1@ 14 Tighten the same 4 jackbolts crosswise
oA e S with 100%
N AR 0.
\, @ =l L\__\
N4
2
Step 4: y Now change to circular tightening and tighten all
jackbolts with 100% of the recommended jackbolt
8//(’)\ 2 torque.
P A
[ OA0
[ NG

\ / tightened (less than 20° remaining movement).
\O==0 / Normally 2 to 3 passes are sufficient, with long
AN 4 bolts accordingly more.

Step 5: 7{ (\jUQ ) 3 Repeat step 4 until ali jackbolts are equally
A

Power tools can save time, see item 3.3.



2.1

2.2

Loosening procedure

Attention: Loosening requires an exact procedure. The jackbolts must be unloaded stepwise!
Under no circumstances unload single screws completely. The remaining screws would have
to carry the entire load and, therefore, would be difficult to loosen. In extreme cases the
jackboilts could mushroom and make loosening impossible!

Usage at normal temperatures (under 100° C)
Preparation: Before loosening apply penetrating oil, especially with any rust formation.

Step 1: Starting with N° 1 loosen every jackbolt in a
circular pattern approx. 1/4 turn (breaking locse
is sufficient). After the first round jackbolt N* 1
will be tightened again, however, on a lower level
of loading.

Note: Should several tensioners be loosened,
i.e. on a flange, perform step 1 on all tensioners
before moving to step 2.

Step 2: [ = , In a 2nd round repeat step 1, again on all
i 4 \Q/!\: / :'C)j E tensioners. P P9
\\ f(’ﬁ)\\t—z/?ﬁ"\. /
N -
Step 3: B~ 7y Repeat step 1 in a 3rd round.
&
Step 4: Relieve jackbolts completely. Now the tensioner

can be removed by hand.

Note: Long screws expand more and, therefore, may require one or two passes more.
Attention: Before re-using follow maintenance instructions!

Usage at high temperatures {over 100° C})
Preparation: At higher temperatures the petroleum base of the lubricant evaporates, thereby
increasing the effort for loosening.

Step 1: If possible, already apply penetrating oil during
cooling of the installation (at approx. 150° C).
At even higher temperatures use synthetic oil.

Step 2: 1 Starting with N° 1 break loose each jackbolt of
PN one tensioner in a circular pattern.
E/ ® @ . 2 Note: Do not lcosen beyond break loose point,
£ ‘\Q//" F“\Q and break loose all jackbolts of all tensicners of

7 {r @)({\ \)© \= 3 a joint first.

/
kY \ ‘}
Step 3: \\ Q\\/Q // The actual loosening occurs according to the

6‘\ Q,/ 4 procedure described under item 2.1 (normal case),
5 beginning with step 1.

Note: For high temperature applications bolts with bores are often used. Through the use
of heating rods the loosening of SUPERBOLT tensioners can be substancially facilitated.
Five minutes of heating are already sufficient to accelerate loosening.



3.2

3.3

Lubrication and tools
Lubricant

Jackbolts: The jackbolts are delivered pre-lubricated and are ready for use. Refer to the
cerficate for the iubricant. For jackbolts use only SUPERBOLT lubricants or substitutes
permitted by P&S.

Hardened washers: For the upper side (contact with jackbolts) use the correct SUPERBOLT
lubricant. For the bottom side you may use any suitable anti-seize lubricant.

Main thread: Any suitable anti-seize lubricant including SUPERBOLT lubricants may be
used. Apply with brush or spray.

Sockets

For tightening the jackbolts only high quality tools in good working order should be used.
Heavy duty sockets for use with impact.tools are best suited. Worn sockets are dangerous.
and should be disposed of.

Power tools

Air impact tools have proaven to be most suitable, however, with SUPERBOLT jackbolts
they reach only 30-50% of their rated output (lack of displacement). Therefore, the largest
possible air lines and couplings (i.e. hydraulic couplings from Staubli} should be used.
Because of the high forces and for repeated usages only heavy duty products should be
chosen (i.e. Ingersoll Rand, Dino Paoli, Atlas Copco). Verifying the torque output of an

air impact tool is. easy: Tighten. until tool stalls, then. measure the torque with. a torque
wrench {preferably with electronic gauge).

For regulating the tightening torque simply install a service unit directly in front of the air
impact tool (filter; controller; ciler). Adjust the pressure at the controller-and, thereby;

the power of the air impact tool. Tighten a SUPERBOLT jackbolt to the desired torque with.
a torque wrench. Then, apply the air impact tool and increase the pressure until the jackbolt
starts turning again. Check the controller if the pressure decreases when starting the air
impact. This indicates an unwanted pressure drop in the air duct. Therefore, use generously
dimensioned air ducts! For regular usage of air impact tools the use of a control unit pays
off (available upon request).

When tightening air impact tools are especially suited for steps 2 through 5 and should
be adjusted to approx. 90 to 100% of the rated torgue.

Note: Because of the lower accuracy of power tools, the last tightening round shouid
always be manually performed with a precision torque wrench.

Note: During loosening caution is mandatory: Use normal air impact tools only for step 4
{complete loosening), but never for steps 1 through 3!

A special air impact too! for loosening SUPERBOLT tensioners is newly available from P&S:
it turns only 1/4 of a turn, and is applicable for steps 1 through 3 .

Notes for the use of air impact tools:

— Network pressure min. 6.5 bar

- upto 70 Nm  3/8" impact tool or air ratchet

- 70130 Nm 1/2" impact tool, derated (Attention: Do not overshoot!)
- 130-200 Nm  1/2" impact tool

- 200-270Nm  1/2" impact tool {(handy) or 3/4"

— over 270 Nm  3/4" impact tool
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4.2

4.3

Maintenance
Regular checks

SUPERBOLT tensioners do not loose their preload force even after several years in service
provided that they are correctly tightened. During revisons (after several years) the preload
force should be checked nevertheless. Use a torgue wrench adjusted to 100% of the
permitted. jackbolt torque according.to the cerficate or your installation. procedure..

Should. some jackbolts. unexpectedly have lost some of the preload. force the following.
procedure is recommended:
— Unload tensioner slightly by loosening the jackbolts according to loosening procedure.
However, only 1 turn! Thus, the nut remains tensioned.
~ Now retension according to tightening procedure - step 5, meaning:
Tighten in circular patiern with full jackbolt torque, until all jackbolts are tightened.

Preventive maintenance

i.e. for removal for maintenance purposes:

~ Relieve according to loosening procedure.

— Clean thread and end of the SUPERBOLT jackbolts and treat with lubricant according
to cerficate. Do not use molybdenum sulfide (MoS,} unless expressly specified in the
cerficate.

- SUPERBOLT hardened washer may be re-used despite indentations simply by turning
over. Depressions of a few 1/100 mm are normal.

- Retighten according to tightening procedure.

If you encounter problems

Jackbolts cannot be loosened:

— Try to free at least one jackbolt.

- Remove, lubricate well and tighten with 110% of the recommended jackbolt torque.
— The two neighboring jackbolts should become free.

- Remove also, lubricate and tighten with 110%.

— Again the next two jackbolts should become free.

- And soon.

— Afterwards relieve all jackbolts according to loosening procedure.

Hardened washers.are damaged.i.e..after a long time in.service:.
- Exchange against original SUPERBOLT hardened washers.

Jackbolts are damaged or missing:

- Exchange against original SUPERBOLT jackbolts.
Do not use commercially available screws because they are not suitable
for such high icads.

Other problems:
— Please contact your supplier or directly P&S Tensioning Systems Lid.



5. General notes
5.1 Tensioners with only 4 or 6 jackbolts
Tightening — Step 1: Tighten all jackbolts by hand crosswise.
Step 2: Tighten 2 opposite jackbolts with 50% of recommended torgue.
Step 3: Tighten 2 other opposite jackbolts with 100%.
Step 4: Tighten jackbolts in circular pattern with 100% until they are tightend.
5.2 Tightening of long tie rods
To accelerate tightening of long tie rods it pays off to perform step 4 with increased
jackbolt torque (approx. 110-125%).
Attention: In final rounds always check jackbolt torque by hand with 100% to prevent
overloading.
5.3 Gaskets with large elastic displacements
It does not matter if some jackbolis (or tensioners on the circumference) become loose
during tensicning. This is normal, because in the beginning only those bolts carry loads that
are being tightened. Do not spin down loose tensioners, otherwise there will be problems
later during toosing. Preferably adjust jackbaolts with power tools.
5.4 Tensioning large flanges or joints
For tensioning large flanges/joints preferably work with 2 men 180° apart or 4 men 90° apart.
5.5 Usage of spacers
Tensioners should be positioned on the outer end of a bolt. This protects the main thread.
It can be tensioned easier (no extensions neccessary) and the expansion is improved. Place
suitable spacer or several heavy washers under the hardened washer. Thereby you can
bridge over areas that have been damaged by other tightening techniquses.
5.6 Retensioning for high temperature applications
If tensioned properly it should not become neccessary to retension SUPERBOLT tensioners.
If regular retensioning should nonetheless become necessary, please inform us so that we
can re-examine the joint.
5.7 Recutting of the bolt threads
Recutting of the bolt threads can become neccessary on bolts that have deformed during
years of service, especially. at higher temperatures. Likewise on bolts.of earlier manufacture
that were manufactured with other tolerances.
5.8 Installation tools
Apart from a variety of standard tools for tensioning of SUPERBOLT tensioners simple special
tools are available, which facilate the installation of large nuts or bolts.
5.9 Protective caps
Protective caps from vinyl, steel or stainless steel are available to protect the tensioners
for different applications. Filled with grease they offer good potection against rust at normal
temperatures.
6. Consultation and exclusion of liability

For further information on possible uses, applications and maintenance of SUPERBOLT
pretensioning systems please contact your supplier or directly P&S Tensioning Systems Ltd.
P&S excludes ali liability for unsuitable product selection, improper use as weil as damage
resulting from disregarding our instructions and directives. Changes due 1o technical progress
are reserved.

P&S 03/00
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Pl (317) 2701149 + Frous {412) 2704165
{-BOG-345-BOLT (2658} inthe U.S.

“Installation Procedur

-(exctudes piston end, crosshead, roill motor, &‘bearing totk nuts)

BEFORE TIGHTENING

Determine the target jackbolt forgua from the instal-
lation sheet shipped with the product, or by calling Superbolt.

Note: The jackbolt torque value stamped on the

tansioner i€ a standard value far that part and may
o e correot for youLur é”’!s}HCé:*fOfi

iusing gir impacts: Seolect a tool with outout of about
he targel Worgue. See "Alr mpact Tool

Selection” on back.

et %L erouit b a.ot L Gor ‘L - ‘«i—-w DECH durt= pre«
iubricatad at the faciory. B} Make sure the jackbolt tips are
f or recwc;er“ with tottom of nut botly. 3} Lubricate
rwsad of malkt stud. 4) Side hardensd washer onto the
shud, 8% Lul;# —1tc- ihe washar face or fackbolt ips withcor-
rect Superbok lubricant (JL-G or JL-M).

For flanges: To speed up instabialion, use lwo workers at
1807 apart. following the OEM pattern for tightening.

TIGHTENING SEQUENCE

STEPR 1 Spin the tenaioner onto the mam thread until &
seats againg! the washer. You may ward 0 bachk off the
tensioner sightly as mentioned in Helofui Tip #3.

STEP 2: Tighten {4) jackbolis af 909 apart {12:00, 8:00,
900, and 3:00) on.all studs with 2 partial tongue (30 - 7095
This serves 1o seat the flangs, If using an Inpact, use &
reduced setting or fightly pulse the Irigger at the full seiting.

ST{:P a: At '1(}0% taf‘get wrgue, Hghten the sames 4

g 4. A 100% target torgue, tighten sl lackbolls 'n &
circutar paftern, o this for af E:tLi("h {1 round onbyy. See
Helpiul Tip 87 aloul using up o 120% torqus.

STEF B; Repeat “STEP 4" ynii! ail jackhois are “ctaki-
lizad” (less than 10° rotation). This usually requires 2-4 ad-
ditionat passes. If using air tools, switoh'to a torgue wrench
when sgcket rofation is small. Use the torgue wrench o
stabillze st the target torgue,

Nole: Product with 4 or 8 jackbolts- use a star pattern for afl staps.

Ata) FPor siubborn removel, ease call for abernate pracedure

Removal Procedure

Rocis with penetrating ofl or hydraulic oif
r‘ (espacially if progust i3 in corosive enviromment).

3 Looson each jackbolt 1/8 twin following a circular

tern around the tenstoner (1 round C'zly) Ag you move
q*rwd and gt back iothe 1stjackboli, i will be tighd again,
o this for all studs on the joint grior 1o ihe next sien,

STEP 2: Fepeat & 2nd round as above for all studs, ioos-
ening sach jackbolt 1/4 twim in a circuiar pattern.

STEPR 3: Continue loosening 174 turn for 3rd and succes-
sive rounds until all jackbolts are loose.

Note: {sually after the 3rd or 4th round, an impact can be
wsed fo completely extract the jackbalts, one by one. For
long bailts or tie rods, additional rounds may be required
before ramoving the jackboits with an impact tool,

STEP 4: Remove, clean, and relubricale the jackbotts prior

10 next usa with correct Superbolt lubricant (JL-G or JL-A),

SERVICE OVER 250°F

sparetion; Abcve 300°F the patroleum base of the iubricant
s off. D per "STER 17 below to reduce e removal torgue.

o

T

b

STEP 1. Asthe sguipment is cooling down {araund 300°F).
apdly hydrauiic oit 1o the jackboits andwasher and ief ait ior

several hours. Thoroughly “wat-down” all componeris and
“ampmy during equipmentcool down panod. i the lensioner
‘s nverted, squirt ofl in the gap between the nut body and
the washer, Synithalic ol can he nsed for oifling above qCO”‘

STEP 2: wait for tensioners 1o cool below 200°F Using a

cirgular pattern, “crack” cach jackboit anly enough to en-.

sure movemant. Do not turn beyond the break inose point.’
Do this for all studs.

STEP 3: Now begin with “STEP 1" of the pracedure for |

service undar 250°F,

Nota: Heaiing Rods can ba used to reduce the removal
lorguerequired.

g
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CONTROL VALVES SPECIFICATION

SHOP ORDER No.

SEC.

LooP ITEM

(MISCELLANEOUS USE) R031341 01 001 01
cusToMER  :EBARA Corporation. SERIAL No.  031341-01-01 ;
END USER SPEGNe.  R021570803
PLANT $0 No.
NO | ™ ] DESCRIPTION / PARTS NUMBER [ MATERIAL | aTY
<LINER DOBILLE ACTING CYLINDER> '
' — SPECIFICATION -
1 |{SIZE : 29s54q.in 10 SPRING s SINGLE
2 [SET PRESS 5.0(kgf_/cm2) 11 SUP PRESS : Nor 5.0(Ke/cm2,G)
3  |AMB TEMP |Max60degC/MinOdegC . 12 HAND WHEEL | NON
4 |AIRFAIL [: STEM RETRACT (SPRING SETTING DIRECTING)
5 |[STROKE |: 1.00 INCH 13 MOUNTING ORIENTATION : ©)]
6 |SPUD 1 2.00 ATTACHED DWG : NO. CD-LN025~-041
7 |sTEM screw|: 1/2—20UNF (WITH STEM CLAMP) 14 QTY 1set
: MODEL Beta I/P (NT3000 Explosion Type) 15 | AIR PIPING AND
8 [POSITION: Input Signal 4-20 mA DG FITTING MAT'L :
:SIG. INCR. TO STEM EXTEND STAINLESS STEEL

AIR SET | MODEL AW3000~N02BG3-R-X490-YA

: CUSTOMER AIR CONN. : NPT 1/4

STAMPED ON A LINEAR PLATE.
*PRESS GAUGE UNI: Kg/cm2,G

*HAZARDOUS LOCATION APPROVALS : Class 1, Div.2 (1) Groups B,C,D

*#PIPING DIAGRAM No.PD—-CLKN-101-04

NOTE:*NAME PL: STROKE, SUP PRESS( 5.0Kg/cm2,G ), SERIAL NO. AND DATE ARE

DATED

£ ] i

DRAWN

DRAWN

SM SE ED| CHECKED | ORDERED)

B AN

SD NO.

008

MFR No.

VTRO31341-01

WS 21F0A2

YKYV corporation




UNIT : mm
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MV
—— ACCESSORY TYPE ——
M AR SET : AW3000
@ POSITIOER : Beta I/P
NT--1T T A [ evs 255q(2.00SPUD)ACTUATOR
N |- - T MOUNTING ORIENTATION
T K. Finpofa . BESE
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UNIT : mm

()} : APPROX.
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l ]
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h
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TE & if
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»1
*2

1/2-20UNF({Female} 1.0 Full Treads
Actuator stem shown in extended position

ACTUATOR SIZE .: 25sqin.(2.005PUD)

STROKE

: 1 INCH

AR FAIL 5" STEM RETRACT

SIGNAL INCREASED : STEM EXTEND

]100mm

- - C et | e~ 25sq(2.00SPUD) ACTUATOR

- o MOUNTING DRAWING

- k‘;ha\m NO. PAGE
A W 195p-r0-2| . CD-LN025-039

MICRO

farm YKV 10A-3

YRY



-+

31ZE A4-

r

LN-C1002E-00

248,
210
348

27
225
271

29
28

20

211
27 &
256
247
2133401
201

i\

r

—t 100mm

S lulad

SECT.

ENG.

CH.
M

BILL OF MATERIAL
AFQ, S/SPRING

APP:

1997-6 13

PAGE

- {0F

MICRO

orm YKV 10A-3

YK Yokogawa Kitz Vallek



L2SASNIX
4A00T300

ITEN  DESCRIPTION QTY  PART NUMBER NATERIAL
01 YOKE I 17665.300.040 DUCTILE [RON FCD-S
202 CYLINDER ! 16681.609.008 '~ CAST ALUMINUM AC4C
210  ADJUSTING SCREW 1.0° 1 01285.029.002 CARBON STEEL $5400
211 ACTUATOR STEM(1/2-20) 1 01134.159.000 STAINLESS STEEL SUS403
213 STROKE PLATE [.0° 1 01251.151.000  STAINLESS STEEL SUS304
225 ° PISTON I 01004.601.003  ALUMINUM AGOGI
217 SPRING BUTTON I 03860.029.176 CARBON STEEL SPCD
228 STEM SPACER 1 01009. 604.000  ALUKINUM AS0S6
229 SPRING 1 15264.999.000 SPRING STEEL SUPG
240 STEM CLAMP BOLT(3/8-16) I  0249(.010.002 CARBON STEEL 55400
247 STEM BELLOWS 1 15498 8652.000  RUBBER, NEOPRENE .
248 ADJUST SCREV GASKET 1 01501 6§5.000  RUBBER, NEOPRENE
249 STEM CLANP 1 CAIL.CLOL. 70  STAINLESS STEEL SCS13
YITH TAKEOFF ARM | STAINLESS STEEL SUS30¢
251 NANE PLATE ! : STAINLESS STEEL SUS304
1S3 ACTUATOR STEM BUSHING T 17665.431.000  BRONIE, OLLITE
256  CYLINDER RETAINING RING 1 '16680.029.014 CARBON STEEL 55400
270 O0-RING SET I CB41.1100.10  RUBBER BUNA N
271 PISTON 0-RING I 0114, 650.000
272 PISTON STEM O-RING 1 . 01112 650.000
14 YOXE 0-RING I 01114, 650.000
115 ACTUATOR STEN O-RING ! 01113.650.000
345 STEM CLANP LOCKNUT(3/8) 1  03834.013.002 CARBON STEEL $5400
348 ACTUATOR STEN LOCKNUT 1 01120.013.002 CARBON STEEL $5400
401  STROKE PLATE SCREF 2 01118.012.002 . CARBON STEEL SWCHI2
402  NAME PLATE SCREY 2 07516.195.000° STAINLESS STEEL SUS304
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VALTE =K

INTERNATIONAL

Installation, Operation, Maintenance Instructions

Spring Cylinder
.Linear Actuators

GENERAL INFORMATION

The following instructions are designed to assist in
installing, troubleshooting, and servicing Valtek® spring
cylinder actuators. Product users and maintenance
personnel should thoroughly review this bulletin prior to
installing, operating, or disassembling the actuator.
Separate installation, operation, maintenance instruc-
tions cover additional features (such as handwheels,
limit stops, fail-safe systems, limit switches, etc.).

This publication does not contain infermation an Valtek
positioners. Refer to the appropriate installation opera-
tion and maintenance instructions for installing, main-
taining, troubleshooting, calibrating, and operating
Valtek positioners,

To avoid possible injury to personnel or dam-
. age to valve parts, WARNING and CAUTION
notes must be strictly adhered to. Modifying
this product, substituting non-factory or infe-
rior parts, or using maintenance procedures
other than outlined could drastically affect per-
formance, void product warranties and be haz-
ardous to personnel and equipment.

WARNING: Standard industry safety practices
must be adhered to when working on this, or any
pracess control product. Specifically, personal
protective and lifting devices must be used as
warranted,

Spare Parts

Valtek International recommends quality, factory-built
parts be used when servicing Valtek valves. Inthe USA
phone 1 800 99 Spare for the spare parts information.

Rev. 12/34 Valtek No. 49012

Unpacking

While unpacking the actuator, check the packing list
against the materials received. Lists describing the
actuator and accessories are included in each shipping
container.

1. When lifting the actuator from the shipping con-
tainer, position the lifting straps and hoist to avoid
damage to the tubing and mounted accessories.
Actuators provided with a lifting ring can be lifted by
that ring. On larger actuators {size 3¢0 and larger),
do not attach a lifting ring; instead, use lifting straps
through the yoke legs.

WARNING: When lifting an actuater with lifting
straps through the yoke legs, be aware that the
center of gravity may be above the lifting point.
Therefore, support must be given to preventthe
actuator from rotating. Failure to do so can
cause serious injury to personnel or damage to
nearby equipment.

2. In the event of shipping damage, contact your
shipper immediately.

3. Should any problem arise, contact your Valtek
representative.
Installation

Prior to installation, make sure adequate -overhead
clearance for the actuator is provided to allow for proper

- removal from the valve body and for proper mainte-

nance. Referto Table 1;:

NOTE: |f the aciuater is attached to a valve body
assembly, see Instalation, Operation, Maintenance In-
structions 1 for overhead clearances.



Table 1:

Overhead Clearance for Disassembly

Actuator Size Minimum Clearance

25 . 6 inches (152 mm)
50 8 inches (203 mm)
100,200,300

400,500,600 9 inches (229 mm)‘

1.

Connect the air supply and instrument signal air
lines to the two appropriately marked connections
on the positioner. Since both the cylinder and
positioner are suitable for 150 psi (10.3 Bar) air
supply, an air regulator should not be used unless
the supply exceeds 150 psi (10.3 Bar).

NOTE: In some cases, the air supply must be
limited to 100 psi (6.9 Bar) rather than 150 psi (10.3
Bar); a sticker found near the upper air port on the
cylinder will indicate this,

WARNING: Do not exceed recommended sup-
ply pressure. Injury to personnel or damage to
equipment can result.

. Installation of an air filter on the supply line is

recommended.

. Using a soap solution, make sure all air connec-

tions are free of leaks.

MAINTENANCE

At least once every six months, check for proper opera-
tion by following the preventative maintenance steps
outlined below. These steps can be performed while
the actuator is in service and, in some cases, without
interrupting service. If an internal problem is suspected
with the actuator, refer to the “Disassembly and Reas-
sembly” section.

1.

Examine the actuator for damage caused by corro-

sive fumes and process drippings.

. Clean the actuator and repaint any areas of severe

oxidation.

. If possible, stroke actuator and check for smaoth,

full-stroke operation.

WARNING: Keep hands, hair, clothing, etc.
away from all moving parts while operating the
actuator. Failure to do so can cause serious
injury.

- Make sure positioner mounting bolts, linkage and

stem clamp are securely fastened.

. Insure all accessories, brackets and associated

bolting are securely fastened.

. If possible, remove air supply and observe actuator

for correct fail-safe action.

7. Check rubber bellows for wear,

. Spray soap solution around the cylinder retaining

10.

ring, the adjusting screw and the lower actuator
stem bushing to check for air leaks through the O-
rings and gasket.

. Clean any dirt or foreign material from the actuator

stem.

it an air filter is supplied, check and replace car-
tridge as necessary.

DISASSEMBLY AND REASSEMBLY

Disassembling the Actuator

To disassemble the cylinder actuator, referto Figures 1
thru 5:

1.

. For air-to-retract configurations,

Shut off air supply. If actuator is installed on a
Valtek valve remove it per Installation, Operation,
Maintenance Instructions 1.

WARNING: Depressurize the line to atmos-
pheric pressure and drain all fluids before work-
ing on the actuator. Failure to do so can cause
serious injury.

. Disconnect all tubing. Remove stem clamp and

stem bellows from the actuator stem.

. Relieve spring compression completely by remaov-

ing the adjusting screw. Remove adjusting screw
gasket from adjusting screw.

CAUTION: Do not use a screwdriver, bar, etc. to
turn the adjusting screw; instead, use awrench
on the flats of the screw.

WARNING: Spring compression must be re-
lieved before further disassembly. If not re-
lieved, the cylinder could fly off the yoke when
removing the cylinder retaining ring, causing
serious personal injury.

. Remove the cylinder retaining ring from the groove

at the base of the cyfinder by using two screw-
drivers. Insert one screwdriver in siot found it the
ring and pry the ring from the groove. Use the other
screwdriver to help work the ring out of the cylinder
groove,

. Pull the cylinder off the yoke and piston. Some O-

ring resistance may be felt.

WARNING: Do notuse air pressure to remove

" the cylinder. This could cause the cylinder to

fly off the yoke which can result in serious
personal injury,

. For heavy-duty spring designs using a spring cap

(see Figure 4), remove the spring cap and cap O-
ring from the cylinder.

remove the
spring(s) and spring button for cleaning and inspec-
tion (see Figures 1, 3 and 5). Remove the actuator



Lifting Ring
{Item No. 209}

Adjusting Screw Gasket
{ltem No. 248)

Spring Button
{item No. 227}

Adjusting Screw
{Mem No. 210}

Cylinder
(itern No. 202)

Spring
(ltem No. 229)

Actuator Stem Locknut
(ltem No. 348)

Piston Stem O-ring
{ltem No. 272)

Piston
{ltem Na. 225)

Upper Stem Bushing
{ltem No. 253)

Actuator Stem O-ring
_ (itam No. 275}

Lower Stem Bushing
(item No, 254)

Stem Clamp Bolting
(Item No. 240/345)

Stem Clamp
{ltem No. 249)

Figure 1: Air-to-retract Cylinder Actuator

NOTE: item numbers correspond directly to actuator's bill of material. Refer to it for specific part numbers.

Stem Spacer
(Item No. 223)

Piston O-ring
{ltem No. 271)

Yoke O-ring
(Item No. 274)

Cylinder Retaining
Ring
(ltem No. 256)

Actuator Stem
(ltem Na, 211)

Stem Bellows
(tem No. 247)

Stroke Plate
{llem No. 213)

Yoke
{ltem No. 2C1)

stem locknut and slide the piston and stem spacer
off the actuator stem. With heavy-duty spring
designs, the spring quide should also be removed.

NOTE: The dual, heavy-duty spring configuration
(Figure 3) has two springs, one inside the other.
Aemove both springs during this step.

For air-to-extend configurations, slowly loosen and
remove the actuator stem locknut being certain the
piston follows stem locknut up the actuator stem
and does not bind on the actuator stem. Remove
the actuator stem locknut, spring button, piston,
spring and stem spacer.

10.

WARNING: Be certain the spring force is com-
pletely relieved before removing actuator stem
iocknut; otherwise, personal injury may occur.

. Remove the piston O-ring, piston stem Q-ring and

yoke O-ring. -

. Remove the actuator stem O-ring.

NOTE: The upper and Jower stem bushings are
pressed into the yoke. Itis notnecessary to remove
the bushings to replace the actuator stem O-ring.

It stem bushings are worn or damaged, use an
appropriately sized press to push the bushings cut
of the yoke.



Adjusting Screw Gasket
{ltem No. 248)

Cylinder
{ltem No. 202}

Spring Button
(item No. 227)

Lifting Ring
{ltem No. 209}

Adjusting Screw .
(tem Na. 210)

Actuator Stem Locknut
{ltem No. 348)

Piston

Piston O-ring
(ttem No. 271)

Piston Stem O-ring
{ltem No. 272)

Spring
{Itern No. 229)

Upper Stem Bushing
(Iterp No. 253}

Lower Stem Bushing
(ltern No. 254)

Stem Clamp Bolting
{ltem No. 240/345)

Stem Cilamp
(tam No. 249)

Figure 2: Air-to-extend Cylinder Actuator

NOTE: tem numbers correspond directly to actuator's bilf of material. Refer to it for specific part numbers.

Stem Spacer

i
|
(ltern No. 225) ’
(tem No. 228) ‘

Yoke Q-ring
(item No, 274)

Cylinder Retaining Ring
(Itern No. 256) !

Actuator Stem O-ring
{ltem No, 273)

Actuator Stem
(tem No. 211)

D)
/I@DI

Stem Bellows
(fterm No, 247)

Stroke Plate
(tem No. 213)

Yoke
{ltem Na. 201)

Reassembling the Actuator

To reassemnble the cylinder actuator, refer to Figures 1
thru 5; .

1

. 'All O-rings should be replaced and the new ones

lubricated. Most O-rings should be lubricated with a
silicone lubricant (Dow Corning 55M or equivalent).
{Silicone O-rings must be lubricated with Magnalube-
G lubricant or equivalent. Do not use a silicone
lubricant on silicone O-rings.)

. Make sure all internal parts are thoroughly cleaned

before beginning assembly. Lubricate cylinder wall
with the silicone lubricant.

. if the stem bushings have been removed, lubricate

the outside of the replacement bushings. Press a

new lower stem bushing into the actuator stem bore
in the yoke until it bottoms out. Press the upper stem
bushing into the bore untit it is flush with the top ofthe
yoke (refer to Figures 1 or 2).

. Replace the actuator stem O-ring and yoke O-ring.
5. Reassemble the piston, piston stem O-ring, and stem

spacer on the actuator stem according to the proper
air-action (refer to either Figure 1 or 2). Replace the
piston O-ring. Air-to-extend configurations require
the spring button to be stored under the actuator stem
locknut. Tighten the locknut firmty.

NOTE: With heavy-duty spring designs, the spring
guide must be first inserted under the actuator stem
locknut (see Figures 3 and 4).




Adjusting Screw Gasket
{tem No. 248}

Outer Spring
{tem No. 228)

Inner Spring

Lifting Ring
(Iltem No, 209)

Adjusting Screw
(term No. 210)

Cylinder
(Itern No. 202)

{tem No. 230)

Spring Button

Actuator Stem Locknut
{itern No. 348)

Piston Stem O-ring
{ltem No. 272)

Piston

(Item No. 227)

Spring Guide
(Item No. 326)

Piston O-ring
{ltem No. 271)

{Itern No. 225) T s

Yoke O-ring

Upper Stem Bushing
(tem No. 253)

Actuator Stem O-ring
. (ftem No. 273)

Lower Stem Bushing

(Item No. 274)

Cylinder Retaining Ring

) (item No. 256)

= Actuator Stem
= (Item Ne. 211)

E ~

(tem No. 254)

Stem Clamp Bolting
{ltam No. 240/345)

Stem Clamp
{Item No. 249)

Figure 3: Dual-spring Cylinder Actuator

NOTE: Item numbers correspond directly to actuator's bill of material, Refer tc it for specific part numbers.

Stem Bellows
(Item No. 247)

Stroke Plate
(Iterm No. 213)

Yoke
{itern No. 201)

6. For airto-extend configurations, place the spring

under the piston and insert the actuator stem through
the yoke, being careful not to pinch the actuator stem
O-ring or gall the stem and stem bushings. For air-to-
retract configurations, insert the actuator stem
through the yoke and place the spring(s) and spring
button above the piston.

. For heavy-duty spring designs using spring caps,
- replacethe cap O-ring andinstali the spring cap inthe
cylinder {see Figure 4).

. Install the cylinder, making sure the yoke is pushed
deeply enough into the cylinder to allow the cylinder
retaining ring to be installed. Care should be taken
not to scar or cut the pistan and yoke O-rings.

8.

10.

Reinsert the cylinder retaining ring by feeding itin a
little at a time untit it snaps in place. Using & hammer
and drift punch, tap the retaining ring fightly in the
groove to insure it is properly seated.

WARNING: Cylinder retaining ring must be sol-
idly in place or cylinder may fly off when pressur-
ized, causing personal injury. Be careful not to
pinch or cut fingers on the square edges of the
retaining ring during installation.

Using a new adjusting screw gasket, reinstall the
adjusting screw.

NOTE: On air-to-retract configurations, make sure
the hole in the spring button is directly centered under
the adjusting screw hale in the cylinder.



Lifting Ring
(tern No. 209)

Adjusting Screw Gasket
{(Item No. 248)

Spring Button
(tem No. 227)

Cap O-ring
{Item No. 270)

Actuator Stem Locknut

Adjusting Screw
{ltem No. 210}

Spring Cap
{tem No. 325}

Spring
{ltem No. 229}

Cylinder
{item No. 202}

Spring Guide

(Itern No. 348)

Piston Stem O-ring
(tem No. 272)

Piston
(Hern No. 225)

Upper Stem Bushing
(itern No. 253}

Actuator Stem O-ring
{lten No. 275}

Lower Stem Bushing
{ltem No. 254)

Stem Clamp Bolting
{item No. 240/345)

Stem Clamp
(itern No. 2489)

Figure 4: Cap-spring Cylinder Actuator

NOTE: ltem numbers correspond directly to actuator's bill of material. Refer to it for specific part numbers,

(item No. 326)

Piston O-ring
(tern No. 271)

Yoke O-ring
{ltem No, 274)

Cylinder Retaining Ring
{ltem No. 256)

Actuator Stem
(Item No. 211)

Stem Bellows
(ltem No. 247)

Stroke Plate
(tem No. 213)

Yoke
. (ltem No. 201}

11.

12.

13.

14,

Tighten the adjusting screw only enough to provide
an air seal with the gasket. Do not overtighten,

Reinstail the stem bellows and stem clamp.

NOTE: When installing the stem clamp, make sure
the stern clamp bolting is perpendicular to one of the
slots machined into the actuator stem. This assures
maximum clamping strength.

Apply air over the piston. With the stem clamp ag-
justed to point at the “ciosed" position of the stroke
indicator plate, tighten the stem clamp bolting.

NOTE: Ifthe actuator is installed on a Valtek valve,
refer to the Maintenance Instructions 1 for carrect
plug stem thread engagemernit.

Reconnect tubing, supply and signal lines.

Reversing the Air-action

To change the air action from air-to-retract to air-to
extend, or vice versa, refer to Figures 1, 2 or 5:

NOTE: Heavy-duty spring actuators are not reversible.

1.

2,

Disassernble the actuator according to the “Disas-
sembling the Actuator” section,.

For air-to-retract action, Reassemble the actuator
with the stem spacer and spring button over the
piston, -

. Forair-to-extend action, reassemble with spring and

stem spacer below the piston and with the spring
button stored above the piston.

. Reassemble the actuator according to the “Reas-

sembling the Actuator” section.

The positioner must also be reversed. See the
appropriate positioner maintenance instructions.
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Piston Stem O-ring
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Actuator Stem
{item No. 211}

Upper Stem Bushing
(Iterm Mo. 259)

Actuator Stem O-ring
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Figure 5. Exploded View, Spring Cylinder Actuator

NOTE: ltem numbers correspond directly to actuator's bilf of material. Refer to it for specific part numbers.




Troubleshooting

Problem

Probable Cause

Corrective Action

High air consumption or
leakage

Leaks in the air supply or instru-
ment signal system

Malfunctioning positioner

Leaks through O-rings or adjusting
screw gasket

Tighten connections and replace any
leaking lines

Refer to appropriate positioner
maintenance bulletin

Replace O-rings or gasket

Actuator does not move to
fail position upon loss
of air supply pressure

Alr pressure in cylinder not venting
because of faulty positioner

Spring failure
Internal vaive problem

Aefer to appropriate positioner
maintenance bulletin

Replace spring
Refer to valve's mainienance bulletin

Jerky or sticking
stem travel

Insufficient air supply pressure
Unlubricated cylinder wall

Worn or damaged stem bushings

Improperly assembled spring

Internal valve problem

Check air supply and any filters or
regulators; check for leaking O-rings

Lubricate cylinder wall with siicone.
lubricant

Check actuator stem for damage;
replace actuator stem, O-ring, and
stem bushings, if necessary

Disassemble actuator and check
cylinder and piston for damage;
reassemble actuator correctly

Refer to valve's maintenance
instructions

Valtek is dedicated to providing accurate, detailed and current instaltation, operation and maintenance instruc-
tions to the users of its praducts. If incorrect, unclear, or incompleate material is discovered, please contact Valtek
Corporate Communication, Box 2200, Springvilie, Utah 84663-0903; Phone 801 488 861 1; Fax 801 489 3715.
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INTERNATIONAL

Installation, Operation, Maintenance Insttuctions

Beta Positioner

General Information

This bulletin contains instructions for installing, calibrat- in this bulletin prior to operation of the positioner. If there

ing, troubleshooting, and performing maintenance as is any question conterhing this bulletin, call your Valtek
required for the Valiek® Beta Posmoner mounted on representative. . -

control valves.

Specific instructions are also given forthe Valtek IP 2000 To avoid-‘hos‘sibl‘é injury to personnel or damage
series module. This module has been distributed since to equipmerit, WARNING and CAUTION notes
a August 1992 and is characterized by a 3%-inch diameter must be striétly adhered to. Modifying this

L base, a pressure gauge and the words “Valtek Incorpo- product, substituting non-factory or inferior

L rated” printed on the-inside circuit board. parts, or usiAg-maintenance procedures other

Instructions for maintaining and calibrating the /P mod- than outline_d could drastically affect perfor-
ule distributed prior to mid-1992, and characterized with mance, be hidzardous to personnel and equip-
a 2'%-inch base and grey or white electronic box inside, ment, and may void existing warranties.

are contained in Installation, Operatlon Maintenance
Instructions 24a. _

Product users and maintenance personnel should read NOTE: Numbers in parenthesis correspond to the part
thoroughly and follow exactly the instructions contained item numbers in.Figures 16 or 17.

Rev. 12/83 Valtek No. 49035 ' 1




Class I, Division 2. AppScations must be installed as specified in NEC Section 501-4
when barriers are not used. (Refer to ANSIISA RP12.6 for guidance on instaliation)
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Figure 1: Intrinsically Safe Installation Schematic

Beta Positioner Overview

The Valtek Beta Positioner is available with. either a
pneumatic (P/P)} module for air control signals or an
electro-pneumatic (I/P) module for milliampere electrical
control signals. Itis double-acting, capable of supplying
air to either side of the actuator piston while exhausting
the other side to the atmosphere. The unit is adjustable
totwo andthree-way splitrange without special feedback
springs. Because of its interchangeability with the Beta
pneumatic, system 80 pneumatic and electro-pneumatic
positioners, the Beta Positioner can be mounted on either
Valtek linear or rotary actuators without modification to
the actuator,

The Beta Positioner with I/P module is intrinsically safe
for class I, division |, groups A, B, C, and D; class I,
groups E, F, and G, when installed with the appropriate
enhergy limiting safety barriers. See Figure 1. ltis also
explosion proof in class |, division |, groups B, C, and D:
class i, groups E, F, and G. Ratings are certified by
Factory Mutual and the Canadian Standard Association,
Since the positioner is insensitive to supply pressure
changes and can handle supply pressures from 3010 150
psia supply regutatoris usually not required; however, an
air filter is highly recommended.

NOTE: The air supply should conform to ISA Standard

2

57.3 (a dew point at least 18°F below ambient tempera-
ture, particle size below 5 microns, oil content not to
exceed 1 part per million). '

Positioner Operation

The Beta Positioner is a force-balanced instrument.
Figure 2 shows a Beta Positioner, with eithera pneumatic
or electro-pneumatic (I/P} module, installed on a double-
acting actuator for air-to-open action. Positioning is
based on a balance of two forces; one proportional to the
instrument signal and the other proportional to the stem
position.

With-the I/P model, the current signal is first converted to
a 3-15 psi air signal. For the pneumatic mode!, the 3-15
psi signal is passed directly into the positioner. The
pressure signal acts upon the diaphragms in the instru-
ment signal capsule creating a downward force. The
motion of the actuator stem is transmitted to the top end
of the feedback spring through the follower arm and
cams. Asaresult, tensioninthe feedback spring will vary
as the stem position changes.

Whenthese opposing forces balance exactly, the system
will be in equilibrium and the stem will be in the position
called for by the instrument signal. If these opposing
forces are notin balance, the balance beam will move up
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Figure 2: Positioner Schematic for Air-to-Open (Retract)

{or down) and, by means of the spool valve, will change
the output pressures and flow rate. This will cause the
piston to move until the tension on the feedback spring
equalizes with the instrument signal pressure.

The detailed sequence of positioner operations are as
follows: An increase in the instrument signal forces the
instrument signal capsule and balance beam downward.,
This motion of the balance beam also pulls the pilot valve
spool downward fromits equilibrium position. This opens
thepilotvalve ports, supplying airto port 1 and exhausting
air from port 2. This causes the actuator piston to move
upward.

This upward motion of the pistonistransmitted back tothe
positioner through the feedback linkage and cam result-
ing in the spring being stretched proportionally to the
valve position. The piston continues to stroke upward
untilthe force inthe feedback spring increases sufficiently
to counter the force generated by the instrument signal
capsule. Atthis point, the balance beam and spool begin
to return to their equilibrium position. As the valve spool
ports start to close, the air flow rate to the actuator is
decreased.

After the piston has reached the required position, the
teedback spring tension force will equal the force gener-
atedin theinstrument signal capsule. The balance beam
and instrument signal capsuie will remain in their equilib-
rium positions with no air fiowing to the actuator until a
change in the instrument signal is made.

A decrease in the instrument signal reverses the de-
scribed actions causing a proportional downward move-
ment of the actuator piston and stem.

I'P Module Operation

The l/P module receives a 30-150 psiair supply pressure
from the Beta positioner and convents it to a 3-15 psi
output signal. This signal is proportional to a 4-20 mA
input signal or a 10-50 mA input signal depending on the
model used.

The supply pressure fromthe Beta Positionerisfiltered as
it passes through a field-replaceable, coalescing filter
elementinthe module. Nextit passes through aninternal
pressure regulator that regulates it to approximately 22
psi. The airthen goes through an orifice that restricts the

flow and air consumption.

The air is turther controlled to 3-15 psi using a spring-
diaphragm flapper that is attracted by an electromagnet
to anozzle. Atemperature compensated piezoresistive
pressyre sensor mounted on a circuit board senses the I/
P output pressure. The pressure sensor and circuitry
create a feedback loop, which determines how much
current to send to the electromagnet for a desired pres-
sure output. The electromagnet in the feedback loop
varies the nozzie-tlapper spacing, which regulates the
/P output pressure to 3-15 psi proportional to the 4-20 (or
10-50 mA) input signal.
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Installation

The installation section of this bulletin details how 1o
install the positioner on linear and rotary actuators.
Reversing the air action on linear and rotary actuators is
also covered along with an explanation of how to convert
the positioner from an I/P to pneumatic or pneumatic to
I/P control signal.

Installing Positioner on Linear Actuators

Information for installing or retrofitting the Beta Pasitioner
on all sizes of linear actuators follows: .

NOTE: When retrofitting the Beta Positioner to an
actuator equipped with a Moore or comparable posi-
tioner, remove the existing positioner, bracket stem
clamp, and associated bolting. If retrofitting to an actua-
tor equipped with a Valtek Beta pneurnatic or systerm 80
positioner, the same bracket, stem clamp, and bolting
can be used.

1. Place the new stem clamp (if applicable) onto the
actuator stem with the boss on the right side as
ilustrated in Figures 3 and 6.

2. Mount the positioner bracket to the yoke leg which
has the stroke indicator plate attached to it and in the
correct position as shown in Figure 4,

3. If not welded to the stem clamp, bolt the take-off arm
to the stem clamp so that the arm curves upward
(toward the cylinder). The holes in the follower arm
should line up with the slots in the take-off arm (again
refer to Figures 3 or 6).

4. Referring to Figure 5, install the cam, cam shaft and
follower armforthe proper air action. For air-to-open
action, the cam should be installed with the letters
L-Rfacingtoward the cam shaftand the return spring

Bl O
CTE D & dﬁ%«

Size 25, 100, 200 Size 50

Figure 4: Mounting Bracket

Air-to-Close
(Air-to-Extend)

Air-to-Open
(Air-to-Retract)

Figure 5: Return Spring / Cam Mounting

{viewed from positioner's right side)
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Figure 6: Beta Positioner with I/P Module

should be fed into hole “A.” For air-to-close action,
the L-D side of the cam should face toward the cam
shaftandthe return spring should be fedinto hole “B.”

5. Insertthe rubber boot on the outside of the cam shaft.
Feed the appropriate stroke follower arm onto the
cam shaft boss with the hole markings facing out-
ward. Fasten securely with the lock washer and nut.

6. Mount positioner on bracket. Connect follower arm
and take-off arm together with follower pin. Connec-

1.

2.

Using Installation, Operation, Maintenance instruc-
tions 2, reverse the air-action of the actuator.

Disengage the return spring from the cam and re-
move the cam from the cam shaft.

Reverse the cam, return spring, and tubing for the
desired air-action by referring to steps 4-8 in the
“Installing Positioner on Linear Actuators” section of
this bulletin.

tion must aliow free movement of the follower arm. Installing Positioner on Rotary Actuators
CAUTION: Be certain to lubricate the follower Proceed as follows when installing the Beta positioner on
pin and take-off arm where contact is made to all sizes of rotary actuators if the cam and follower arm are

prevent premature wear. A light industrial
grease is recommended. Failure to do so can
cause premature wear, resulting in equipment
failure and possible personal injury.

7. Forair-to-open (air-to-retract) air action, tube “output
1" to the bottom and “output 2" to the top of the
cylinder. Forair-to-close (air-to-extend) action, tube
“output 2" to the bottom and “output 1" to the top of the
cylinder.

8. Attach air supply and instrument tubing, using 'a-
inch NPT tubing connections.

CAUTION: A3-15 psiinstrument signalis recom-
mended on the pneumatic module. High air
pressure may damage the module; the moduleis
limited to 30 psi.

Reversing Air Action on Linear Actuators

Reversing the air-action of the positioner is simple. No
additional parts are required, although the tubing will
need to be rerouted on the linear actuator.

To reverse the air-action on all sizes of linear actuators:

not already installed, otherwise refer directly to step 7.
1.

Remove the feedback spring and rotate the zero
adjustmentarm out of the way. Removethe snapring
from the range adjustment arm post and remove the
range adjustment arm.

. With the desired cam (see Table 1) and its identifica-

tion letter facing towards the cam shaft, slide the cam
(56} onto the end of the cam shaft having the shorter
shoulder (57). (Referto Table 1 to determine desired
cam characteristic). Fasten with the star lock washer
(26) and nut (25).

. Insertthe follower arm (58) into the back recess ofthe

positioner with part identification number facing out.
Slide the cam shaft through the inner bearing and
then slip the flatied hole of the follower arm over the
longer stepped shoulder of the cam shaft.

. Place a small amount of threadlocking compound

(Loctite #222 or equivalent) to the threaded portion of
the cam shaft nut (59). Slide the cam shatt nut (59)
through the outer bearing and screw it onto the cam
shaft (57). Tighten the cam shaft together firmly so

5
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Cam

Follower Pin
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Figure 7: Beta Positioner Installation on Rotary Actuator

that the follower arm (58) is securely clamped. Also,
make sure the cam (56) Is tightly secured to the cam
shaft. Check to be sure there is no slippage. Apply
asmallamount of grease tothe bent end of the return
spring (18) and feed it through the hole in the cam.
Loopthe otherend of the return spring over the screw
(19) and screw it into the positioner base.

NOTE: Screw head will not bottorn out,

. Replace the range adjustment arm (13) and its snap

ring (8).

. Rotate the zero adjustment arm (22) back into place

and reinstall the feedback spring (34).

Table I:
Rotary Actuator Cam Characteristic Chart
Cam Fail Characteristic (!
No. . Action | Equal Percent Linear
46467 | Air-to-Open B Cc
Air-to-Close C B

Screw

Return Spring

Cam
/ Grease Here
Lock Washer Cam Shatt

Nut

Figure 8: Installation for Cam Return Spring
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(1) Letters are the markings stamped on either side of the cam.

7. Insert the follower pin into the hole in the actuator

lever arm and drive it firmly into place with a hammer
(see Figure 7).

. Apply grease to the sliding surfaces of the follower

arm (58) before mounting the positioner to the trans-
fer case. When mounting the positioner to the
transfer case, make sure to guide the followerarm so
the pin slides in the slot on the follower arm (see
Figure 7). Fasten the positioner to the transfer case
with the three mounting screws. Push up on the cam
to verity that the pin is riding in the follower arm slot
or remove the transfer case cover plate to inspect.

CAUTION: Failure to replace the coverplate
before operating the actuator will cause damage
to the shaft since the coverplate houses a shaft
support bearing.

Depending on the positioner cam side selected, the
ratation of the valve shaft may be linear or equal
percent when compared to the instrument signal to
the positioner. Figures 12 through 15 show the shaft
rotation versus instrument signal of a valve (Valdisk
or ShearStream). These graphs should be used
when visually checking the valve shaft rotation ver-
sus positicner signal relationship.



Reversing Air-Action on Rotary Aqtuators

Reversing the action on rotary actuators is achteved by
mounting the yoke to the opposite side of the transfer
case. Refer to Installation,. Operation, Maintenance
Instructions 10, Valdisk Control Valves; instaliation, Op-
eration, Maintenance Instructions 27, Shear§gream Con-
trol Valves for details; or Installation, Operatlon Mainte-
*
rance Instructions 31, Rotary Actuators. o -

-

Converting Positioner lnput Signal .

Converting a Beta positioner’s input signal froman I/P to
pneumatic or pneumatic to I/P control signal is accom-
plished by unbolting the existing input signal module and

replacing it with the other (either an I/P module or a

pneumatic module). The part numbers for thése mod-
ules arefoundinthe “Ordenng Informatlon sectionof this
bulletm .

Calibration

Procedures for calibrating both rotary and Imear actua-
tors are the same.

Valtek positioners mounted on valves are calibrated at
the factory; however, due to shlppmg and hand!mg itmay
be necessary to check the calipration before operating
the valve. There are three feedback springs aviilable for
use inthe Beta Positioner, depending on the valve stroke
and split range required. The sfiver spring (standard) is
used with standard stroke actuators and prowdes 1 2,0r

3-way splitranges (3-15, 3-9,9-15,3-7,7-11, or11-15psi
with the pneurmatic module, or ranges of 4- 20 4-12,12-
20, 4-9.3, 9.3-14.6. 14.6-20 mA with the 1P module). A
red spring is used with short stroke actuators. (a-inch on
25 or 50 square-inch actuators, ¥4 and 1-ineh strokes on
100 square-inch actuators) and provides 1, 2, or 3-way
splitranges. A green spring provides a 4-way split range
on standard stroke actuators. e

WARNING: When stroking the actuator durirfg caii-'

bration, be sure to keép hands, hair, and clothing
away from moving parts. Fa:lure todoso can cause
serious personal i mjury

Calibrating Positioner Zero and Span
For Calibration, refer to Figure 6, and proceed as fallows:

1. For standard ranges (3-15 psi, 4-20 mA), }oosen the
zero adjustment lacking knob and adjust the zero
adjustment knob until the valve begins to stroke at
just over the desired zero point (usua!ly 3 p5| pneu-
matic, 4 mA electrical). .

2. Loosen range adjustment locking screw about s
turn, e

>

3. Witha screwdriver, turn the range adjusting gear so
thatthe valve is at full stroke at just under the desired
maximum range point (usually 15 psi pneumatlc 20
mA electrical}.

4. Return to minimum signal {usually 3 psi pneumatic,
4 mA electrical) and check the zero. Repeat steps
1 -4 if necessary.

5. Tighten the range adjustment locking knob.
6. Tighten the zero adjustment locking knob.

Calibrating /P Module Zero and Span
Settings

Valtek positioners mounted on valves are calibrated at
the factory; however, due to shipping and handling, itmay
be necessary to check the calibration before operating
the vaive. Normal calibration of the Beta Positioner
should be done with the adjustments as described in the
“Calibrating Positioner Zero and Span” section of these
instructions. The zero and span of the I/P module are set
to close tolerances at the factory and normally do not
need readjustment.

If required, the /P module can be recalibrated either while
mounted on the Beta Positioner or while mounted on a
calibration manifold. Calibration manifoids are available
from the factory (part #97370). To calibrate the I/P
module zero and span settings, refer to Figure 9 and
proceed as follows.

NOTE: Although calibration can be accomplished using
the output pressure gauge on the I/P module, its accu-
racy is +3 percent. Itis recommended that the standard
gauge be removed for calibration and that more accurate
calibration equipment of +0.1 percent of span be used.
The pressure gauge port is /s-inch NPT,

1. Connect the I/P module to the 30 to 150 psi supply
pressure.

2. Remove the /P module housing cover.

WARNING: Be certain power to the I/P module is
disconnected before removing the housing
cover in explosive atmospheres; otherwise per-
sonal injury may occur,

3. Before adjusting the zero and span, be certain the
MPC feature is disabled. Refer to step 7 in the
“Adjusting the Minimum Pressure Cutoff Feature”
section.

4. Connectacurrent source to the terminal block onthe
circuit board.

NOTE: The zero and span adjustments are multi-
turn potentiometers (pots) that have no stops on the
ends of their travel; however, they have a slip clutch
to prevent damage from over-adjustment, The pots
also make a clicking noise when they have reached
the limits of their adjusiment.

5. Apply a4.0 mA signal tothe input. Locate and adjust
the zero trim pot to achieve a 3.0 psi output. The
output wilt increase with clockwise rotation of the
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Figure 9: I/P Module Circuit Board {(housing cover removed)

zero trim pot. |f calibrating an I/P module with a
10-50 mA input signal, apply a 10.0 mA signal to the
input. :

6. Increase the input signal to 20.0 mA (50 mA for
10-50 mAunits). Locate and adjustthe span trim pot

to achieve a 15.0 psi output. The output willincrease
with clockwise rotation of the span.

7. Recheck the zero setting by repeating step 5. The
span adjustment may affect the zero setting.

8. Repeatsteps5, 6,and 7 untilthe proper adjustments
are obtained.

Adjusting the Minimum Pressure Cutoff
Feature
The Beta positioner with I/P module has a “Minimum

Pressure Cutoff’ feature, which allows the userto setthe
positioner so when the input signal falls below a user-

adjustable current the pressure output falls rapidly to

approximately 1.7 psi, causing the valve to close. This
featureis generally used when the service requires atight
shutoff or to prevent throtting near the valve seat. To
adjust this feature, refer to Figure 9 and perform the
following steps: ‘

NOTE: The following procedure should only be followed
if the minimum pressure cutoff feature is to be used.

NOTE: The zero and span settings of both the positioner
and I/P module should be verified to be accurate before
the minimum pressure cutoff feature is enabled and
adjusted. Instructions for setting the zero and span
settings are described elsewhere in this bulfletin.
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. Connectthe /P moduletothe 30to 150 psi air supply

pressure.

. Remove the I/P module housing cover.

WARNING: Be certain power to the /P moduie is
disconnected before removing the housing
cover in explosive atmospheres; otherwise per-
sonal injury may occur.

. Connectan adjustable current source tothe terminal

block on the circuit board. Apply the desired input
signal to the positioner at which the output pressure
is to fall to approximately 1.7 psi. This signal can
range from the tactory setting of 3.7 to 8 mA.

. Turn the minimum pressure cutoff pot clockwise

until the output pressure drops off.

. Finetune the pressure drop-off point by increasing

the input signal and then decreasing it through the
desired shut-off signal. Observe the signal value
at which the pressure drops off. If the pressure
drops off at a lower mA signalthan desired, turnthe
MPC pot slightly counterclockwise. lfthe pressure
drops off at a higher signal than desired, turn the
tight shut-off screw slightly clockwise.

. Repeat step 5 until the pressure drops off at the

desired input signal.

. To disable the MPC feature turn the minimum pres-

sure cutoff pot {marked “MPC") 20 turns counter-
clockwise or until it makes a clicking noise.

NOTE: For earlier models with the removable
jumper (marked “J1"), leave the jumper con-
nected and set the MPC pot o 3.7 mA.
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Adjusting /P Module Pressure Regulator
Output

The setpointof the internal pressure regulatoris set atthe
factory and normally does not need to be adjusted.
However, ifitis necessary to check or adjust the pressure
regulator, refer to Figure 10 and proceed as follows.

1. Disconnect the air supply pressure to the posmoner
(or /P module}.

2. Detach the vent cover (14) and unscrew the vent
element (15).

3. Plug the vent port with a "/e-inch NPT plug, being
certain the plug is air-tight.

4. Plugtheelectrical port witha '/>-inch NPT plug, being
certain the electrical port is air-tight.

5. Be certain the housing cover (1) is screwed on air-
tight.

6. Reconnect or turn on the supply pressure 1o the /P
module.

7. Observe the pressure indicated by the pressure
gauge onthe /P module. Withthe ports plugged and
coveron, the indicated pressure is the setpoint of the
internal pressure regulator. Its value should be 22 psi
(=1 psi). lfthe setpointis within this range it needs no
furtheradjustment, continueto step 9. Iht is notwithin
this range, proceed to step 8.

8. Removethe pressureregulator setscrew (30). Apply
a drop of threadlocking compound {Loctite #222 or
equivalent) to the setscrew. Install and turn the
setscrew clockwise until the pressure indicated by

the I/P module pressure gauge on the /P module is
22 psi (+1 psi).

9. Disconnect the air supply pressure to the positioner
{or I/P module).

10. Remove the e-inch NPT plug from the vent port and
reinstall the vent element (15) and the regulator vent
cover (14} into the I/P module housing.

11. Remove the '-inch NPT plug from electrical port.
12. Reconnect the air supply pressure to the positioner.

Adjusting /P Module Pressure Modulator

The pressure modulator is adjusted at the factory and
normally does not need to be adjusted; however, if
adjustment is necessary refer to Figures 10 and 11, and
proceed as follows.

NOTE: Although the pressure modulator can be adjusted
using the standard output pressure gauge on the /P
module, its accuracy is +3 percent. It is recommended
that the module gauge be removed for calibration and a
more accurate calibration equipment of +0.1 percent of
span be used or use a manifold block with an accurate
pressure sensor. The pressure gauge portis e-inch NPT,

1. Remove the I/P module housing cover (1).

WARNING: Be certain power to the /P module is
disconnected before removing the housing
cover in explosive atmospheres; otherwise per-
sonal injury may occur.

2. Disconnect the pressure modulator electrical con-
nector from the circuit board.
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. Apply supply air pressure to the /P module and

observe the pressure indicated by the /P module
pressure gauge. If the indicated pressure is 1.75
+0.10 psi the pressure modulator is adjusted cor-
reclly; reconnect the pressure modulator electrical
connector 1o the jumper and reinstall the housing
cover. If the indicated pressure is not 1.75 =.10 psi,
turn off the supply pressure and proceed to step 4.

. Remove the three screws (3) holding the circuit

board in place, and carefully, pull the circuit board
straight out of the housing. A pressure sensor is
attached to the underside of the circuit board that fits
into a port in the housing. Be careful not to damage
the pressure sensor while removing the circuit board.

. Securely plug the pressure sensor port with a .188

inch diameter rod, Be careful not to damage the coil
O-ring (10) in the pressure sensor port.

WARNING: This rod may be ejected from the port
with high pressures. Use care to prevent per-
sohal injury.

If the O-ring is damaged it must be replaced using a
small screwdriver to pull it out.

. Connect the air supply pressure to the positidner.
. Remove the “Factory Calibrated” sticker from off the

pressure modulator cover (7). Turn the setscrew (5)
clockwise until the pressure indicated on the pres-
sure gauge on the /P module is 1.75 +0.10 psi. This
is the correct pressure modulator adjustment.

8. Disconnect the air supply pressure to the positioner.
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. Remove the rod plugging the pressure sensor port.
. Reinstall the circuit board by engaging the pressure

sensor tube and pressing it straight into the housing.

11.

12.

13.

Be careful notto damage the O-ring with the pressure
sensor. Apply threadlocking compound, replace and
tighten the three screws holding the circuit board in
place. '

Reconnect the pressure modulator electrical con-
nector to the circuit board.

Reinstall the housing cover and reconnect the air
supply pressure,

Check the span and zero calibration.

MAINTENANCE

Beta Positioner Maintenance

General maintenance procedures for the Beta positioner
on both rotary and linear actuators are the same. Atleast
once every six months, check positioner for proper opera-
tion by following the maintenance steps outlined below.

1.

[ 42 B =S 0 B

Maintain a clean air supply, free of dust, oil, and
water. Itis recommended that an air filter be used to
ensure a clean air supply to the positioner. Check
and maintain the air filter at least every six months.

NOTE: The air supply should conform to ISA Stan-
dard 57.3 (a dew point at least 18° F below ambient
temperature, particle size below 5 rnicrons, ol con-
tent not to exceed 1 part per milfion).

. Make sure all arms and levers move freely.

. Check for and tighten any loose parts.

. Be sure there are no leaks in the air supply.

. Check and maintain the coalescing filter element in

the /P modute every six months.

. Refer to the “Troubleshooting” section of this bulletin

in case of prablems.




Removal and Repair of Pilot Valve

To remove or repair the positioner pilot valye, refer to
Figure 6 or 7 and proceed as follows.

1. Loosen the zero adjustment locking knob (23) and
zero adjusting knob (20). Disconnect the feedback
spring (34) from the zero screw (24). Remove the
feedback spring from the positioner assembly. Ro-
tate the zero arm (22) out of the way before removing
the snap ring (8) holding the range adjustment arm
(13) to the base assembly (7). Remove the range
adjustment arm.

2. Removethetwoscrews (53)holding the pilot valveto
the base. Remove the pilot valve from the positioner
{be careful not to damage the pilot valve or balance
bearn}. Slide the pilot valve (40) from the spool valve
body (52) and check it for dirt build-up or sticking. To
operate properly, the spool should slide freely andiall
throughby its own weightwhen held vertically. Clean
both the pilot vaive spool and body with a degreasing
solvent. When clean, insert the spool back into the
body and move it back and forth to ensure that it
slides freely for proper operation. If the spool doesn't
slide freely, reclean or replace it.

CAUTION: Donotapply oil orgrease tothe spool.

It will adversely affect the performance of the
positioner,

Removal and Repair of Instrument
Capsule Assembly

To remove and repair the instrument capsule assembly,

“refer to the appropriate figure, 6 or 7, and proceed as

follows, :

NOTE: Ifthe instrument capsule assembly is damaged,
the entire instrurment capsule assembly with the balance
beam is available as a spare part and can be replaced as
a unit. It can also be disassembled and only the soft
goods replaced.

1. To replace the entire instrument capsule assembly,
first remove the pilot valve as described in steps 1
and 2 inthe preceding section. Then remove the two
screws fastening it to the base. Make sure the new

" instrument capsule O-ring (48) is installed inthe base
of the instrument capsule assembly. Install the two
mounting screws (35) and tighten, Reinstall the pilot
valve as described in step 7.

2. 1f you wish o disassemble the instrument capsule
and replace the diaphragms, then proceed as fol-
lows: Remove the pilot valve as described in steps
1 and 2 of the preceding section. Remove the
instrument capsule assembly from the positioner
base by removing two screws {35). Remove the nut
(38} trom the top of the balance beam. Remove the
four screws (36, 37) that attach the balance beam to
the assembly (41) of the instrument capsule body.
Then remove the balance beam assembly (41).

3. Remove the four screws (39) holding the upper

diaphragm retaining plate (42) to the instrument
capsule assembly. Remove the upper diaphragm
retaining plate (42) and the lower diaphragm retain-
ing plate (50) from the assembly. Carefully push the
diaphragm assembly (49) through the hole and out
the bottom of the instrument capsule base. Examine
the instrument diaphragm assembly for wear or
failure and replaceif necessary. When replacing the
diaphragm assembly, remove and save the feed-
back screw (51) from this assembly. '

. Reattach the feedback screw (51) to the new instru-

ment diaphragm assembly by applying a small
arnount of threadlocking compound (Loctite #222 or
equivalent) tothe threads. Twistthe feedback screw
(51) into the instrument diaphragm assembly until it
is approximately flush with the bottom of the dia-
phragm assembly. However, make sure it doesn't
protrude through.

. Carefully fold up the corners of the smaller dia-

phragm on the diaphragm assembly (49) and care-
fully work itthroughthe hole in the instrument capsule
base (43). Rotate the diaphragm assembly so the
small tapped hole in the diaphragm assembly hub is
oriented downward closest to the mounting base.
Install the lower diaphragm retaining plate (50) and
the upper diaphragm retaining plate (42) over the
diaphragm making sure that all the diaphragm cor-
nersarelyingflat. Install and securely tighten the four
screws (39). Apply a small amount of Loctite #222to
the shorter threaded portion of the spring and stud
assembly (45, 46, 47) and screwitintothe diaphragm
center hub until the spring coil bottoms out against
the center hub. Thread nut (44) onto the longer
portion of the stud assembly until it bottoms out
against the top of the coil spring (46).

. Reinstall the balance beam assembly with four

screws (36,37) with asmallamount of Loctite #222 or
equivalent applied fo each screw. Also use the flat
washers under the two widely spaced screws. Be
careful not 1o bend the thin flexures on the balance
bearn, With the bottom nut (44} threaded down
against the top of the spring coil, install the top nut
(38) andtightenitfirmly, attaching the balance beam
tothe diaphragm assembly. Install anew O-ring (48)
in the instrument capsule base. Install the two
mounting screws (35) and fasten the assembly se-
curely to the positioner base (7).

. To reinstall the pilot valve, replace the three pilot

valve O-rings (54). Compress the leaf spring on the
end of the balance beam and carefully engage the
notched end of spool with the beam spring. Slice
spool carefully until it is aligned with its mounting
holes and fasten securely with two screws (53).

. Return range arm to the base and secure with the

snap ring (8). Reinstall the feedback spring with cne
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end engaging the feedback screw and the other end
engaging the zero screw. Then calibrate the positioner
according to “Calibration” section of this bulletin.

/P MODULE MAINTENANCE
Service and Replacement of /P Orifice

To service or replace the I/P module orifice, refer to
Figures 9 and 17, and proceed as follows.

1. Disconnect the air supply pressure to the positioner.

2. Remove the orifice screw (34) from the module
housing (1). Examine the O-rings (32, 33) on the
orifice screw for wear. Replace if necessary.

3. Examinethe orifice forblockage. lfblocked, dislodge
the blockage by insertinga small wire, less than .014-
inch diameter, through the crifice. Be careful not to
make the orifice larger during cleaning; otherwise
positioner performance will be effected. Blow the
orifice.clean with air and then reassemble into hous-
ing. If orifice is damaged it must be replaced.

4. Tightly replace cleaned or new orifice body into
housing.

5. Reconnect the air supply pressure to the positioner.

Service and Replacement of I/P Filter

The coalescing filter element in the /P module should be
checked every sixmonths and replaced when necessary.
To check or replace the filter proceed as foliows:

1. Disconnect the air supply pressure to the positioner,
2. Remove the filter cover screw (16) from the housing
(1), being careiul not to damage the O-ring (17).

3. Remove thefilter element (18) from the housing and
examineit. fthefilteris plugged or dirty replace it with
a new ane.

4. Reinstall the filter after first cleaning the sealing
surfaces. Instali the filter in the housing, and tightiy
fasten on the filter cover.

5. Reconnect the air supply pressure to the positioner.

Disassembly and Reassembly of /P Pres-
sure Regulator

Todisassemble and reassemble the I/P module pressure
regulator, refer to Figures 10 and 11, and proceed as
follows.

1. Disconnect the air supply pressure to the positioner.
2. Remove the spring preload setscrew (30) from the
pressure regulator cover (28).

WARNING: The pressure regulator has an inter-
nal spring that is preloaded. Removing the set-
screw relieves this preload. This must be done
before the pressure regulator cover is removed;
otherwise personal injury may occur.
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3. Remove the pressure gauge (31).

4. Remove the pressure regulator cover (28) by evenly
removing its two mounting screws (29). The pres-
sure regulator preload will be further reduced as
these screws are removed.

5. Remove the regulator spring button (27) and the
regulator spring (26).

6. Removethe regulator piston (25), its O-ring (24), and
the poppet seat (23} by gently pulling on the raised lip
of the piston with needlenose pliers. Remove the
poppet seat from the piston. Do not pull on the
protruding black stem.

7. Using a "he-inch socket wrench, remove the poppet
guide (22), its O-ring (21), the regulator poppet (20),
and the poppet spring (18).

8. Before reassembly, clean the regulator cavity and
check for galling and wear. Replace or clean the
necessary parts before reassembly.

9. Toreassemble, place the poppet spring (19) into the
housing cavity. Place the poppet guide O-ring (21)
on the poppet guide (22) and insert the regulator
poppet (20} through the bottom of the guide screw.
Apply threadiocking compound (Loctite #414 or
equivalent) and thread the guide screw info the
housing using a "/e-inch socket. Be careful not to
overtighten the guide screw. (A maximum torque of
410 Sinch-lbs is sufficient.) Make sure the poppetis
free to move up and down and has spring load.

10. Assemble the poppet seat (23) into the regulator
piston (25). Apply a small amount of O-ring grease
to the bore and wipe out all excess. A very thin film
is allthatis required since excessive grease may plug
the orifice, making the I/P module inoperable.  As-
semble the O-ring on the piston and gently push the
piston into the bore,

11. Place the regulator spring (25) on the piston, and
place the spring button (27) on the spring. Place a
small amount of threadiocking compound on the
regulator cover screws (29) and tightly secure the
pressure regulator cover (28).

12. Place a small amount of threadlocking compound on
the threads of the pressure gauge (31) and tightly
thread it into the housing.

13. Adjust the setpoint of the pressure regulator by
following the instructions as outlinedin the “Adjusting
Pressure Regulator Output” section of this bulletin.

14. Reconnect the air supply to the positioner.

Removal and Replacement of I/P Pressure
Modulator

Toremove or replace the I/P pressure modulator, referio
Figures 10, 11 and 17, and proceed as follows.

1. Disconnect the air supply pressure and input signal
to the positioner.



. 10.

11.
12.

13.
14.
15.

. Remove the I/P module housing cover (1).

WARNING: Be certain power to the VP module is
disconnected before removing the housing
cover in explosive atmospheres; otherwise per-
sonal injury may occur.

. Disconnect the input signal wires from the terminal

block on the circuit board (4). Disconnect the pres-
sure modulator electrical connector from the circuit
board.

. Remove the three circuit board mounting screws (3)

and carefully pull the circuit board straight out. There
is a pressure sensor attached {o the underside of the
circuit board that fits in a port in the housing. Be
careful not to damage the pressure sensor as the
circuit board is removed,

. Remove the “Factory Calibrated” sticker and the

modulator setscrew (5) from the top of the pressure
rmodulator assembly (7).

. Remove the three modulator screws (6) and the

pressure modulator assembly (7). Remove the

O-ring (10} from the housing.

. Toreassemble, replace the O-ring{10) and pressure

modulator assembly (7).

. Apply a small amount of threadlocking compound to

the modulator screws (6), andstart all threads. Apply
hand pressure to the center of the pressure modula-
tor cover, shifting it slightly 1o ensure it is centered.
While maintainingthis pressure, thread the screwsin
evenly until seated; torque to 12 inch-Ibs.

. Next, readjust the modulator. Although the modula-

tor can be adjusted using the I/P module output
pressure gauge (31}, its accuracy is £3 percent. ltis
recommended that the standard gauge be removed
for calibration and that a more accurate calibration
gauge of £0.1 percentof spanbe used. Thepressure
gauge port is Ye-inch NPT,

Plug the pressure sensor port with a .188 inch
diameter rod, being careful not to darmage the O-ring
(35) in the pressure sensor port.

Connect the air supply pressure to the positioner.

Threadthe modulator setserew (5)into the cover untit
it is approximately 50 percent engaged. Apply a
small drop of threadlocking compound to the set-
screw (5) and allow the compound to partially cure.
Turn the setscrew into the pressure modulator cover
untiithe pressure indicated on the pressure gauge on
the /P module is 1.75 =0.10 psi. This is the correct
adjustment.

Turn off the air supply pressure.
Remove the rod plugging the pressure sensor port.

Reinstallthe circuitboard being carefulto engage the
pressure sensor tube squarely as it's pushed in.
Secure circuitboard in place with the three mounting

SCrews,

16,

17.

Reconnect the pressure modulator electrical con-
nector to the connection on the circuit board and the
electrical signal wiring to the terminal block, noting
polarity connections. :

Reinstall the I/P housing cover and reconnect the air
supply pressure and electrical signal.

Removal and Replacement of VP Vent

To remove and replace the I/P module vent, refer to
Figures 9 and 17, and proceed as follows.

1.
2.

Disconnect the air supply pressure to the positioner.

Remove the vent cover (14) by firstremoving the two
vent screws (13).

. Remeve andinspect the vent breather element (15).
. To reassemble the vent assembly, thread the new

vent element into the unit and replace the cover.
Replace and tighten the vent screws (13).

. Reconnect the air supply pressure to the positioner.

Removal and Replacement of /P Circuit
Board

To remove or replace the /P module circuit board, refer
to Figures 9 and 17, and proceed as follows.

1.

Disconnect the air supply pressure and electrical
input signal to the positioner.

. Remove the module housing cover (1).

WARNING: Be certain power to the /P module is
disconnected before removing the housing
cover in explosive atmospheres; otherwise per-
sonal injury may occur,

. Disconnect the input signal wires from the terminal

block on the circuit board (4). Disconnect the pres-
sure modulator electrical connector from the circuit
board.

. Remove the three circuit board mounting screws (8)

and pull the circuit board straight out. There is a
pressure sensor aftached to the underside of the
circuit board that fits in a port in the housing. Be
careful not to damage the pressure sensor as the
circuit board is removed.

Install existing, or replace with anew, circuitboard by
aligning the pressure sensor with the port in the
module housing and carefully pressing the board
squarely in place. Do not damage the pressure
sensor O-ring. Reinstall the three circuit board
mounting screws using threadlocking compound.

Reconnect the pressure modulator electrical con-
nector to the circuit board and the input signai wires
to the terminal block noting polarity.

Reinstall the housing cover. Reconnect the air

supply pressure,

13



100

Percent Signal (Air-to-Close)

14

Percent Signal (Air-to-Open)

Figure 13: Valdisk — Linear Flow Characteristic
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Figure 12: Valdisk — Equal Percent Flow Characteristic
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Figure 14: ShearStream — Equal Percent Flow Characteristic
(Shaft Rotation vs. Instrument Signal)
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Figure 16: Beta Positioner — Exploded View

Positioner Parts List* .
1. cover 19. screw 38. nut 58, lollower arm, rotary
2. screw 20, zere adjustment knob 39. screw 59. cam shaft nut, rotary
3. gasket 21, snap ring 40, pilot valve assembly 60, cap, rotary
4. Q-ring 22, zero arm 41, balance beam assembly 61. snap rings
5. pressure gauge 0-150 psi 23. zero adjustrnent lock knob 42. upper diaphragm retaining plate 62. follower pin
6. pressure gauge 0-30 psi 24. zero screw 43, instrument capsule body 63. nut
7. base assembly 25, nut 45. stud 64, lock washer
8. snapring 26, lock washer 46. spring 65. nut
9. range lock screw 27, cam, linear 47. stud 66. pneumnatic adapter

10, bushing 28. bushing, linear 48, instrurnent capsule O-ring 67. belt, socket head

11. frontrange plate 29. cam shaft, linear 49. instrument dizphragm assembly 69. O-ring

12. range adjustment gear 30. boot, linear 50. lower diaphragm retaining plate 70. I/P module assembly

13. range adjustment arm 31, follower arm 51. feedback screw (see Figure 17)

14, rear range plate 32. lock washer 53. screw 73. bolt, socket head

15, bearing 33. nut 54, spool valve O-rings 74, snap ring

16. screw 34. {eedback spring 55, washer 75. vent screen

17. snap ring 35, screw 56. cam, rotary

18. retum spring 386. screw 57, cam shaft, rotary

* Ail of the above paris are in slock, and can be purchased in any one of 24 spare paris kits. For selecting and ordering the appropriate kit
or a new pasitioner, contact your Valtek representative or the lactory.
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Figure 17:

I/P Module Parts List
1. WP housing cover
2. housing cover O-ring
3. circuil board mounting screws
4. circuit board
5. modulator setscrew
6. modulator screw
7. pressure modulator assembly
10. coit O-ring
11. grounding screw
12. P housing
13, vent cover screw

14,
15.
16.
17.
18.
19,
20.
21.
22.
23.
24.

veni cover

vent element

filter cover screw
filter cover O-ring
filter element
poppet spring
regulator poppet
poppet guide O-ring
regulator poppet guide
poppet seat
regulatar O-ring

25,
26.
27.
28,
29.
30.
. pressure gauge (0-30 psi)
32.
33.
34.
35.

I/P Module — Exploded View

regulator piston
regulator spring
regulator spring button
regulator cover
regulator screw
regulator setscrew

orilice O-ring
orifice screw O-ring
orifice screw
sensor G-ring

17



Beta Positioner Troubleshooting

Failure

Probable Cause

Corrective Action

positioner parts

Valve won't stroke, 1. Tubing to wrong ports 1. Retube to correct ports {see “Installation”
no excessive air section)
is exhausting 2. Cam action reversed 2. Refer to installation section and reverse cam
from positioner 3. Leverarm stuck * 3. Work with stuck arm until it freely turns
4. Pilot spoo! stuck 4. Work spool by hand until it freely moves, or
remove spool and spool valve body and clean
thoroughly; replace if necessary
5. I/P module filter plugged 5. Remove I/P module and replace filter
6. I/P module failure 8. Replace I/P module
7. I/P mounting bolts loose 7. Tighten mounting bolts
Actuator goes to full 1. Broken feedback spring 1. Replace feedback spring
signal position, regard- | 2. Linkage is disconnected, 2. Check and tighten all bolts and nuts in linkage,
less of signal stuck or missing parts make sure linkage doesn’t stick. ' :
3. Pilot spool stuck 3. Work spool by hand until it freely moves, or
remove spool and spool valve body and clean
thoroughly; replace if necessary. Do not apply
grease to spool valve.
4. /P module orifice plugged | 4. Return I/P module to factory for service
Calibration shifts 1. Loose positioner mounting | 1. Remove cover and check three screws
holding positioner to bracket, check two bolts
holding brackst to yoke
2. Loose linkage 2. Tighten all nuts and bolts on linkage
3. Loose zero adjustment 3. Tighten zero adjustment locking knob or range
locking knob adjustment locking knob adjustment after
calibrating knob
4. Worn arms or pins 4. Replace arms or pins, and apply grease
5. I/P mounting bolts loose 5. Tighten mounting bolts
Excessive air con- 1. Air leakage from O-rings 1. Remove spool valve; Check O-rings and replace
sumption (other than if necessary
normal exhaust) 2. Airleakage from tubing 2, Tighten or replace tubing fittings
3. Leaky cylinder piston 3. Replace O-rings in cylinder
O-rings
Actuator strokes very | 1. Connection between 1. Retighten balance beam to diaphragm assembly
slowly in one direction capsule and beam with nut bottomed out against coil of spring {(See
only improperly adjusted step 6 in “Removal & Repair of Instrument
: Capsule Assembly”)
2. Tubing to cylinder is 2. Locate faulty tube and replace it
restricted
3. I/P module filter plugged 3. Remove I/P module and replace filter
Erratic operation 1. Dirt build-up inside 1. Disassemble; clean spool and body; add air filter
spool valve to air supply; if air filter exists, replace cartridge
2. Bent spool 2. Replace spool and valve block
3. Broken linkage or 3. Replace broken parts
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I/P Module Troubleshooting

‘ Failure

Probable Cause Corrective Action
Transducer output pres- | 1. Supply pressure is low 1. Set supply pressure to recommended value
‘ sure is zero, no excessive | 2. Pressure regulator piston 2. Disassemble pressure regulator piston and re-
air being exhausted not properly seated assemble, taking care to seat piston per procedure
3. Housing passage plugged | 3. Disassemble unit and clear passage.
4. Improper calibration of zero | 4. Recalibrate I/P module zero and span settings

and span settings

. Circuit board is defective

. Replace circuit board; do not attempt to repair or

replace individual components )

Excessive air
consumption

. Air leakage from input port

. Airleakage from filter cover
. Air leakage from pressure

gauge

. Air leakage from orifice

. Tighten port mounting screws. Be certain correct

. Tighten cover. Replace O-ring, if necessary
. Remove gauge, clean threads and apply hydraulic

. Tighten orifice screw, replace O-rings if necessary

O-rings are in place.

sealant to threads and replace

Transducer goes to full
output pressure regard-

N —

. Nozzleis clogged
. Modulator setscrew is

. Replace pressure modulator assembly
. Recalibrate modulator setscrew; see “modulator

less of signal improperly adjusted calibration” procedure
3. Flapper is bent or dirty 3. Replace pressure modulator assembly
‘ Transducer output 1. Defective pressure modulator | 1. Replace pressure modulator assembly
doesn't reach 15 psi, 2. Low air supply pressure 2. Set supply pressure to recommended value
regardiess of signal 3. Zero and Span improperly | 3. Recalibrate I/P module zero and span settings on
‘ ‘ set on circuit board circuit board

W

. Orifice is clogged
. Air leakage from ports

. Circuit board is defective

. Remove orifice and clean or replace
. Tighten all port mounting screws

. Replace circuit board; do not attempt to replace

individual board components

Low output with a signal
‘ above 4.0 mA

. Minimum pressure cutoff

jumper is enabled

. Zero and span out of

calibration

- Disable minimum pressure cutoff jumper

. Recalibrate zero and span settings

‘ Transducer output is
1 -2 psi, regardless of
signal

N =

. No power to unit
. Minimum pressure cutoff

jumper is enabled

. Pressure moduiator assembly

not connected to circuit board

. Connect power to input leads
. Disable minimum pressure cutoff jumper; adjust

. Connect pressure modulator assembly to circuit board

feature per instructions

Erratic operation

At 4mA signal, device

. Leads to circuit board are

reversed

. Circuit board leads are loose
. Orifice ts clogged
. Pressure modulator

assembly is defective

. Housing passage way is

clogged

. Connect power correctly to the'positive {+) and
- tighten circuit board leads

. Remove orifice screw and clean or replace

. Replace pressure modulator assembly

. Disassemble I/P module and clear all

negative (-) terminals

passageways

8. Pressure modulator is 6. Recalibrate pressure modutator, see “Adjusting
miscalibrated I/P Module Pressure Modulator”

7. Circuit board is defective 7. Replace circuit board

1. Zero current output 1. Recalibrate pressure modulator

pressure set incorrectly

‘ will not return to 3 psi

- f
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Ordering Information

The following information is provided to order a new Beta
positioner ar to adapt an existing positioner from one

application to another,

Linear Actuators
When ordering a positioner for a linear actuator, select
two part numbers; one each from Tables 2 and 3.

Table 2 -~ Positioner Model! with 3-15 psi or
4-20 mA span for Linear Actuators(

Air P/P IP 2000 Module
Action Module | Int. Safe | Exp. Proof
Std. | Airto-Open®| 63934 | 97632 | 96734
Stroke [™Ajfo-Close | 63935 | 96733 | 96735
Short | Airto-Open® | 63936 | 97602 | 97604
Stroke | irto-Close | 63937 | 97603 | 97605

(1) Canbe split ranged 2.1 or 3:1 without additional pants. Also avail-
able are'positioner models with 6-30 pst or 10-50 mA span and the
same split ranges.

Rotary Actuators

When ordering a positioner for a rotary actuator, select
two part numbers; one from Table 4 and one from Table
5 which includes part numbers for the follower arm.

Table 4 — Positioner Model with 3-15 psi or
4-20 mA span for Rotary Actuators!”

Actuator | Installed | Pneumatic /P Module
Size Cami® Module | nt. Safe | Exp. Proof
25 B 63840 97606 97608
50
100 C 63941 97607 97609

{1) Can be splitranged 2:1 or 3:1 without additional parts. Also avail-
able are positioner models: with 8-30 psi or 10-50 mA span andthe
same split ranges, or models with 4-way split range.

{4) The cam can be turned over in the field to the opposite side “8" or
“C". To select the correct positioner model choose either “B™ or “C”
from the “Cam Characteristic” chart below.

Table 5: Follower Arms for Rotary Actuators

(2) The cam can be turned over in the field for opposite air action. Actuator Size Foliower Arm
. {Square-inches) Part Number
Table 3: Linear Actuator Follower Arms 25 42817
Actuator Stroke Spud Foliower 50 42816
Size (iﬂ.) (in) Arm Kit 100 41418
25 4 2.00 558951
) * . . -
Sg ;;: g-gg 22222{3’ Wheninstalled on a rotary valve, the signal vs. C, relation-
e Ya - 1'% 2’00 48624 ship can be equal percentage or linear, based on air ac-
- tion as well as cam characteristics. See Table 1.
50 Yz-12 2.00 48624
50 Yo 22 2.62 56098™ . .
50 3 0 60 48625 Three kits are available to convert of the Beta positioner
100 s 260268 486355 control stl_gnal from either pneumatic to I/P, or from I/P 1o
100 Ye- 4 3.38 - 4.75 48626 pneumatic.
160 5-8 3.38-475 48627 Conversion Kit Number
* Requires the use of stem clamp number 55678 Pneurnatic to Intrinsically Safe IP 2000 97901
(3) Use short-stroke positioners with: 25 sq. in, actuator, /4, Ya-inch i ion-
stroke; 50 sq. in. actuator, '/2-inch stroke; and 100/200 sq. in. Preumatic to EXplosmn proof I 2000 97900
actuator, 3/4, 1-inch stroke. See Section 1. YP 1o Pneumatic 41694

Vaitek International js represented by factory-trained manufacturer rapresentatives throughout 1he world.

Valtek International Headquariers—Springville, UT B4663
Phone 801 489 8611

Fax 801 4B9 3718

Valtek Controls Lid. - Edmentan, Alberta TEP 1K6
Phona 403 445 4850 Fax 403 449 4851

Valtek Sulamericena Lida. ~ Sao faulo 0940, Brazil
Phone 11 745 1011 Fax 11 745 2477

Valtek Baton Rouge — Baton Rouge, LA 70808
Phone 504 751 8880  Fax 504 755 0728
Veltek Beaumont - Beaumont, TX 77708
Phone 400 842 Q087  Fax 409 842 4444
Valtek Corpus Chrlstl — Corpus Christi, TX 78408
Phone 512 289 6911  Fax 512 289 6917
Valtek Houston — Dear Park, TX 77538 :
Phone 713 479 9500 Fax 713 4798511
Valtek Philedelphla = Boothwyn, PA 18081
Phone 810 497 8600 Fax G108 497 6680

Phone 386 554 551

20

Valtak Australle Pty. Ltd. ~ Scoresby, Vicloria 3179
Phona 3 764 8522 Fax 3 764 Q013
Valtek Engineering Lid. — Perthore. England WR10 2BZ

Kaémmer Valves Inc. — Pittsburgh, PA 15205
Phone 412 787 8803 Fax 412 787 1944

Kémmer Ventlle GmbH — Essen, Germany
Phons 201 25407 0 Fax 201 29407 62

Yaliek-Sersg Vannes 5.A. — Paris, France
Phone 6¢ 47 21 00 Fpx 64 47 20 94

Valtek india Lid. — Ahmedabad, india

Pheona BB2 3332 Fax 862 2800
Yokogaws *Kitz-Valtek — Tokyo 141,

Fax 386 554 968

Phone 10 458 6388

Phons 272 81331% Fax 9122 623 105%
Durco Valtek Pia. L1d. - Sinpapors 2263

Japan

Phona D3 5434 5863 Fax 03 5434 5930
Valtek Nederland BY ~ Capelle A/D lJssal, Holland
Fax 10 442 1255
® 1985, Valiek Incorporated, a subsidiary of The Duriron Company
Valigk is a ragistered tragdgmark of Valiek Incorporated.
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