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Main Plant Basic Theory | Component :ifzegg Startup | ShutDown [ Routine Operation | Maintenance Document Reference Date Day

Feed Pretreatment [ [ (] (] (] (] ' 1-HyC0-081,087, Mass balance 14-Sep-2023 1
Desulpurizer [ [ [ [ (] [ . 1-HyCO-100,103, limitation catalyts, suphiding cat. 14-Sep-2023 1
Prereformer [ ] [ @ [ ] [ ] @ Heat up S/U, limitation catalyts 14-5ep-2023 | 1
Boiler Feed Water System [ @ (] (] @ [ 1-HyCO-45,47,48,60, limitation control parametor 28-Mar-2025 2
Reformer [ (] (] [ (] [ 30-Apr-2025 | 3
Burner Management System(BMS) [ [ [ [ [ [ I-HyCO-80 30-Apr2025 | 3
Emergency Shut Down(ESD) @ @ @ @ @ [ 30-Apr-2025 | 3
Process Cool Down [ [ [ [ [ [ 23-May-2025 | 4
MDEA [ (] (] [ [ [ 23-May-2025 | 4
CO2 compressor [ [ [ [ [ [ 23-May-2025 | 4
Adsorber [ [ [ [ [ [ 30-un-2025 | 5
Cold Box [ @ [ [ [ [) 30-un-2025 | 5
CO Turbine [ [ [ [ [ [ 12-5ep-2025 | 6
CO Compressor [ (] (] (] (] [ 13-Feb-2026 | 7
PSA Theory Training/Adsrober [ [ [ [ @ [ 13-Feh-2026 7
Distillation Theory @ (] (] (] (] [ 13-Feb-2026 | 7
Safety Relate Shutdown [ @ @ [ @ [ 13-Feb2026 | 7
Control System & Process control [ @ @ @ [ [ 18-Mar2026 | 8
LMPC control [ @ @ [ [ [ 18-Mar-2026 | 8
HyCO start up Refresh Training [ [ [ [ [ [ 18-Mar-2026 | 8
HyCO Prepare shutdown [ [ ] @ @ @ [ 18-Mar-2026 | 8
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Linde HyCO Limited Printed Date:18.06.2026 Printed by: TH0055 Original: Page: 1 of 2

Work Order Shop Paper

Order 83936833 Order type 0C20 0C20 Planned Maintenance
Description RECIPROCATING COMPRESSOR

Reported By IP1020260527

Start date 06.06.2026

End date 06.06.2026

Priority 3 0C-Medium Risk

Status REL NMAT PRC SETC

Funct. location 9149-14-93-07 NATURAL GAS PIPELINE

Equipment TH-HCO1MT-00002268 COMPRESSOR NG FEED C10501

Main work center OPER 9149 Operation Group

Maintenance plan 329131

Operation Description Activity Est Hours/ Act Hours/
Type Qty Qty
0010 Reciprocating Compressor 1M ENGR 0.5
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Maintenance Checklist
Reciprocating Compressor 1 monthly

PM Category: Tasklist: PRT Document:

Standard Text:

RECPCOMP 10118227 GT016526

G016526

Task Description

OK Not OK

Not
Applicable

10

Review compressor variable data if available. Compare against historical and
allowable values.

Some compressor operating parameters are captured in the PLC / HMI. Where
possible, review parameters such as bearing vibrations and temperatures,
suction/discharge pressure and temperature. Compare against historical and
allowable values. If the compressor has a local control panel then check all
parameters for any deviation from the norm or for any alarms. Raise a
notification for corrective measures in the event of significant deviation.

)2/ 0

O

20

Record / trend interstage pressures and temperatures for multiple stage units (if
applicable).

A change in interstage pressures or rise in temperatures can be an indication of
valve malfunction, ring bypassing, or unloader malfunction.

30

Record and trend suction and discharge valve temperatures (infrared gun or
RTDs if equipped).

35% of all reciprocating compressor unscheduled shutdowns are due to valves
so correct valve maintenance and planning for valve maintenance is essential.
Valve bypassing due to failure of springs, plates, poppet's, etc. will cause higher
valve temperature due to gas recirculation. High valve temperatures indicate a
valve failure. Create a notification for valve replacement.

40

Check machine train for loose/missing bolts and cracked foundations.

Foundation deterioration is very serious and can lead to compressor failure due
to increased piping stresses, distortion of casing and loss of internal machine
clearances. Minor looseness on reciprocating machine frames or components
can quickly deteriorate and result in failures of fasteners, mechanical impact of
fixed components and/or fatigue cracking or ultimate failure. Visually inspect
holding down bolts and foundation shim/shim packs. Place hands on the lower
corners of the frame and feel for any signs of movement. Any deficiencies must
have a corrective maintenance notification created. Any oil leaks must be
mitigated and then corrected when possible.

50

Check all pipework, pulsation vessels and coolers for damage, corrosion, and
mechanical integrity.

Check for excessive vibration, cracking, and looseness of any component.
Tightness of compressor cases and compressor distance pieces, cylinders, and
pulsation bottles is important as any looseness can lead to stress on bolting and
cracking flanges, pipework and large cast components. In addition, pulsation in
bottles or pipework can adversely affect the smooth operation of the valves
resulting in machine inefficiencies.




60

If the machine is fitted with valve unloaders or cylinder clearance unloaders
then ensure that no leaks exist and that they are functioning correctly.

Valve unloaders function by forcing open the valve seat such that compressed
gas is passed back into the suction as well as the discharge. As indicated they
unload the machine reducing power consumption and production. Cylinder
unloaders function by changing the volume clearance in the cylinder. Cylinder
unloaders do something similar but have greater volume control. Unloaders can
be manually actuated or use actuators. Ensure that the valves move / function
and that no leaks exist. Ensure that the loader is in the position required. When
the machine is loaded, no air pressure is placed on the unloader and no air
should exist in the tubing. If possible, remove a dead-end tubing connection to
the unloader and check for gas. If an unloader solenoid valve or diaphragm is
leaking, then air, CO2 or ammonia will be detected in the tubing.

70

Check for loose/missing covers and guards. Rectify as required.

Guards and covers for personnel protection must remain securely in place. Any
deficiencies can result in increased risk to safety.

80

Check for unusual noise or vibrations on the complete machine train. If
possible, place hands on machine to detect any unusual vibrations or pulsations.

It is possible to have noise and vibration around the compressor that is not
detected by the machinery protection system. Investigate any abnormal noises
or vibrations for the source. Serious compressor problems have been detected
by technicians with a good ear or feel for audible changes in the machine.

90

Listen for any sign of noise / knocking from the cylinder heads.

There can be tight clearances between the pistons and the cylinder head,
especially if the machine is fitted with unloaders. Listen for any unusual signs of
knocking which might indicate a loose piston, a foreign object inside the
cylinder (ie damaged valve parts) or the pistons are hitting the cylinder heads

100

Inspect distance piece for evidence of oil leakage past oil scrapers, excessive gas
packing leaks, and piston rod surface condition (where possible).

The distance piece is a structural member connecting the cylinder to the
compressor frame. Any process gas leakage past the seals is typically vented at
the distance piece. Gas packing leaks should be small but must be monitored.
Any increase in leakage indicates gas wiper seal wear. Oil scrapers are designed
to prevent oil migration to the process gas and again, any leak should be
negligible. Some compressors have a drain valve located underneath the
distance piece. Open and check for presence of any oil. Measure and record
any oil drained out. Significant amounts of oil suggest that the oil scrapers may
need replacing. Any carryover must be investigated. The piston rod surface
should be clean and undamaged. Any damage to the rod will increase oil and
gas leakage. Rod damage also may indicate wear on the piston rider bands.




Visually inspect cross heads if possible (where applicable).

110
This is generally applicable to horizontally opposed compressors. Look for any
obvious signs of wear on the cross head or bearing pad. Listen for any clunking
noises which may indicate that something is loose.
120 Check, record, and trend rod drop indication values (if equipped). 0
Rod drop indicators measure the position between the piston rod and the
cylinder surface. Any changes in measurement indicate wear in the rings and /
or rider bands. Rod drop indicators, if fitted with a trip circuit, may also provide
protection against running the piston into the cylinder in the eventof a
compressor trip.
130 Check for proper distance piece purge flow (if equipped). 0
Distance piece purges are typical with compression of hydrocarbon gases,
oxidizers, toxic gases, or others that may pose risk if vented to atmosphere or
mixed with oil in the motion works of the compressor.
140 Check cooling water system for leaks. 0
Cooling water volume flow and quality is critical to the efficiency of the
machine. Visually check to ensure that all cylinders, coolers etc. receive water.
Check sight glasses and ensure that they are clean. Ensure water quality is
maintained, controlled and monitored. If cooling water is supplied by the
customer it is still required to be monitored. If unsure, review with the Plant
Manager, RBU Support Team, or water treatment engineer.
150 | Inspect the lube oil system. Check for correct oil levels in the tank and for leaks. 0
Check all oil filter differential pressures (APs).
If any leak exists in the lube oil system then first identify the source of the leak.
It must be mitigated and then corrected. Ensure the AP gauge is functioning
correctly. Note that the absence of a AP may indicate a bypassing or failed filter
which can result in machine failure. Low AP situations must be immediately
investigated and corrected. If AP starts to rise then switch filters immediately
because the contamination rate is exponential and they will fail quickly. Change
cartridge as necessary. Note that when changing cartridges on either a single
system or dual system all air must be purged. Any loss of oil in the system can
resultin machine damage.
160 Check lube oil return sight glass for oil colour/flow/excessive gas entrapment (if 0
equipped).
Degradation of oil can be an indicator of machine wear or contamination from
water, thermal breakdown, etc.
170 Check oil flow, pressure, and temperature are within limits. O]

Review process data trending where available.




180

Check operation of lubricator system (if applicable).

Cylinders with lubrication rely on drip lubricators to regulate oil flow via drip
rate for proper lubrication. Insufficient lubrication will lead to greater ring wear.
Over lubrication can lead to valve failures and carry over to downstream
equipment.

190

Check water return sight glasses for evidence of gas bubbles.

Gas bubbles are an indication of leakage in intercoolers or head gaskets.

200

Check all bearings (motor and compressor) for abnormal temperature (if
equipped).

Many machines are fitted with bearing temperature indicators. If not and the
plant has a thermographic gun the temperatures should be taken and recorded.
Compare to historical values and proximity to alarm setpoints. It is difficult to
generalize on bearing temperatures for plain bearings but typically if it is not
possible to put a hand on a bearing surface for ten seconds then the
temperatures are high and should be investigated. A rule of thumb is that 90C
(195F) is acceptable, 100C (212F) a cause for concern, and 115C (240F) a
potential problem.

210

Check all relief devices are free from obstruction and ice, and are not passing.

Check that discharge pipes are securely clamped, drain holes are clear and bird
meshes are in place (where required).

220

Check condition of any filters. Change / clean as necessary.

On air cooled motors it is essential that air filters are clean. Any restriction in air
flow can lead to high internal temperatures adversely impacting the life of the
winding insulation. Check manufacturer's specifications manual for filter status.
Typically, filters are steel mesh and can be washed and re-inserted as the
machine is running.

230

Check motor space heater (anti-condensation) switch is on (if equipped).

Motor space heater will typically only come on during motor downtime to
prevent moisture accumulation in the motor and the potential for winding
failure during restart.

240

Check emergency stops are undamaged and have accidental stopguards fitted.

Initiate a corrective maintenance notification as necessary.

250

Check all cabling is securely attached and undamaged, and all terminal boxes,
local starter and control panels, are free from damage and corrosion, closed and
intact.

Any damage or corrosion to terminal boxes, cable glands or conduit can lead to
water/moisture ingress that can cause intermittent trips that are difficult to
locate. The integrity of terminal boxes and cable glands must be maintained to
ensure that the equipment meets the hazardous zone requirements for
electrical safety.
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‘ Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipmentis
functioning correctly.

Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipment is
functioning correctly.

Content source

Additional Comments:

Completed By:

Name
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Linde HyCO Limited Printed Date:18.06.2026 Printed by:TH0055 Original: Page: 1 of 2

Work Order Shop Paper

Order 83936562 Order type 0C20 0C20 Planned Maintenance
Description RECIPROCATING COMPRESSOR

Reported By IP1020260527

Start date 06.06.2026

End date 06.06.2026

Priority 3 0C-Medium Risk

Status REL NMAT PRC SETC

Funct. location 9149-14-40-09 HYCO SYNGAS PROCESSING

Equipment TH-HCO1MT-00001187 COMPRESSOR CO2 C1408

Main work center OPER 9149 Operation Group

Maintenance plan 309206

Operation Description Activity Est Hours/ Act Hours/
Type Qty Qty
0010 Reciprocating Compressor 1M ENGR 0.5
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Maintenance Checklist
Reciprocating Compressor 1 monthly

PM Category: Tasklist: PRT Document:

Standard Text:

RECPCOMP 10118227 GT016526

G016526

Task Description

OK Not OK

Not
Applicable

10

Review compressor variable data if available. Compare against historical and
allowable values.

Some compressor operating parameters are captured in the PLC / HMI. Where
possible, review parameters such as bearing vibrations and temperatures,
suction/discharge pressure and temperature. Compare against historical and
allowable values. If the compressor has a local control panel then check all
parameters for any deviation from the norm or for any alarms. Raise a
notification for corrective measures in the event of significant deviation.

7 | o

0

20

Record / trend interstage pressures and temperatures for multiple stage units (if
applicable).

A change in interstage pressures or rise in temperatures can be an indication of
valve malfunction, ring bypassing, or unloader malfunction.

30

Record and trend suction and discharge valve temperatures (infrared gun or
RTDs if equipped).

35% of all reciprocating compressor unscheduled shutdowns are due to valves
so correct valve maintenance and planning for valve maintenance is essential.
Valve bypassing due to failure of springs, plates, poppet's, etc. will cause higher
valve temperature due to gas recirculation. High valve temperatures indicate a
valve failure. Create a notification for valve replacement.

40

Check machine train for loose/missing bolts and cracked foundations.

Foundation deterioration is very serious and can lead to compressor failure due
to increased piping stresses, distortion of casing and loss of internal machine
clearances. Minor looseness on reciprocating machine frames or components
can quickly deteriorate and result in failures of fasteners, mechanical impact of
fixed components and/or fatigue cracking or ultimate failure. Visually inspect
holding down bolts and foundation shim/shim packs. Place hands on the lower
corners of the frame and feel for any signs of movement. Any deficiencies must
have a corrective maintenance notification created. Any oil leaks must be
mitigated and then corrected when possible.

50

Check all pipework, pulsation vessels and coolers for damage, corrosion, and
mechanical integrity.

Check for excessive vibration, cracking, and looseness of any component.
Tightness of compressor cases and compressor distance pieces, cylinders, and
pulsation bottles is important as any looseness can lead to stress on bolting and
cracking flanges, pipework and large cast components. In addition, pulsation in
bottles or pipework can adversely affect the smooth operation of the valves
resulting in machine inefficiencies.




60

If the machine is fitted with valve unloaders or cylinder clearance unloaders
then ensure that no leaks exist and that they are functioning correctly.

Valve unloaders function by forcing open the valve seat such that compressed
gas is passed back into the suction as well as the discharge. As indicated they
unload the machine reducing power consumption and production. Cylinder
unloaders function by changing the volume clearance in the cylinder. Cylinder
unloaders do something similar but have greater volume control. Unloaders can
be manually actuated or use actuators. Ensure that the valves move / function
and that no leaks exist. Ensure that the loader is in the position required. When
the machine is loaded, no air pressure is placed on the unloader and no air
should exist in the tubing. If possible, remove a dead-end tubing connection to
the unloader and check for gas. If an unloader solenoid valve or diaphragm is
leaking, then air, CO2 or ammonia will be detected in the tubing.

70

Check for loose/missing covers and guards. Rectify as required.

Guards and covers for personnel protection must remain securely in place. Any
deficiencies can result in increased risk to safety.

80

Check for unusual noise or vibrations on the complete machine train. If
possible, place hands on machine to detect any unusual vibrations or pulsations.

It is possible to have noise and vibration around the compressor that is not
detected by the machinery protection system. Investigate any abnormal noises
or vibrations for the source. Serious compressor problems have been detected
by technicians with a good ear or feel for audible changes in the machine.

S50

Listen for any sign of noise / knocking from the cylinder heads.

There can be tight clearances between the pistons and the cylinder head,
especially if the machine is fitted with unloaders. Listen for any unusual signs of
knocking which might indicate a loose piston, a foreign objectinside the
cylinder (ie damaged valve parts) or the pistons are hitting the cylinder heads

O

100

Inspect distance piece for evidence of oil leakage past oil scrapers, excessive gas
packing leaks, and piston rod surface condition (where possible).

The distance piece is a structural member connecting the cylinder to the
compressor frame. Any process gas leakage past the seals is typically vented at
the distance piece. Gas packing leaks should be small but must be monitored.
Any increase in leakage indicates gas wiper seal wear. Oil scrapers are designed
to prevent oil migration to the process gas and again, any leak should be
negligible. Some compressors have a drain valve located underneath the
distance piece. Open and check for presence of any oil. Measure and record
any oil drained out. Significant amounts of oil suggest that the oil scrapers may
need replacing. Any carryover must be investigated. The piston rod surface
should be clean and undamaged. Any damage to the rod will increase oil and
gas leakage. Rod damage also may indicate wear on the piston rider bands.




110

Visually inspect cross heads if possible (where applicable).

This is generally applicable to horizontally opposed compressors. Look for any
obvious signs of wear on the cross head or bearing pad. Listen for any clunking
noises which may indicate that something is loose.

120

Check, record, and trend rod drop indication values (if equipped).

Rod drop indicators measure the position between the piston rod and the
cylinder surface. Any changes in measurement indicate wear in the rings and /
or rider bands. Rod drop indicators, if fitted with a trip circuit, may also provide
protection against running the piston into the cylinder in the event of a
compressor trip.

L]

130

Check for proper distance piece purge flow (if equipped).

Distance piece purges are typical with compression of hydrocarbon gases,
oxidizers, toxic gases, or others that may pose risk if vented to atmosphere or
mixed with oil in the motion works of the compressor.

140

Check cooling water system for leaks.

Cooling water volume flow and quality is critical to the efficiency of the
machine. Visually check to ensure that all cylinders, coolers etc. receive water.
Check sight glasses and ensure that they are clean. Ensure water quality is
maintained, controlled and monitored. If cooling water is supplied by the
customer it is still required to be monitored. If unsure, review with the Plant
Manager, RBU Support Team, or water treatment engineer.

150

Inspect the lube oil system. Check for correct oil levels in the tank and for leaks.
Check all oil filter differential pressures (APs).

If any leak exists in the lube oil system then first identify the source of the leak.
It must be mitigated and then corrected. Ensure the AP gauge is functioning
correctly. Note that the absence of a AP may indicate a bypassing or failed filter
which can result in machine failure. Low AP situations must be immediately
investigated and corrected. If AP starts to rise then switch filters immediately
because the contamination rate is exponential and they will fail quickly. Change
cartridge as necessary. Note that when changing cartridges on either a single
system or dual system all air must be purged. Any loss of oil in the system can
result in machine damage.

160

Check lube oil return sight glass for oil colour/flow/excessive gas entrapment (if
equipped).

Degradation of oil can be an indicator of machine wear or contamination from
water, thermal breakdown, etc.

170

Check oil flow, pressure, and temperature are within limits.

Review process data trending where available.




180

Check operation of lubricator system (if applicable).

Cylinders with lubrication rely on drip lubricators to regulate oil flow via drip
rate for proper lubrication. Insufficient lubrication will lead to greater ring wear.
Over lubrication can lead to valve failures and carry over to downstream
equipment.

O

190

Check water return sight glasses for evidence of gas bubbles.

Gas bubbles are an indication of leakage in intercoolers or head gaskets.

200

Check all bearings (motor and compressor) for abnormal temperature (if
equipped).

Many machines are fitted with bearing temperature indicators. If notand the
plant has a thermographic gun the temperatures should be taken and recorded.
Compare to historical values and proximity to alarm setpoints. It is difficult to
generalize on bearing temperatures for plain bearings but typically if it is not
possible to put a hand on a bearing surface for ten seconds then the
temperatures are high and should be investigated. A rule of thumb is that 90C
(195F) is acceptable, 100C (212F) a cause for concern, and 115C (240F) a
potential problem.

210

Check all relief devices are free from obstruction and ice, and are not passing.

Check that discharge pipes are securely clamped, drain holes are clear and bird
meshes are in place (where required).

220

Check condition of any filters. Change / clean as necessary.

On air cooled motors it is essential that air filters are clean. Any restriction in air
flow can lead to high internal temperatures adversely impacting the life of the
winding insulation. Check manufacturer's specifications manual for filter status.
Typically, filters are steel mesh and can be washed and re-inserted as the
machine is running.

O

230

Check motor space heater (anti-condensation) switch is on (if equipped).

Motor space heater will typically only come on during motor downtime to
prevent moisture accumulation in the motor and the potential for winding
failure during restart.

240

Check emergency stops are undamaged and have accidental stopguards fitted.

Initiate a corrective maintenance notification as necessary.

250

Check all cabling is securely attached and undamaged, and all terminal boxes,
local starter and control panels, are free from damage and corrosion, closed and
intact.

Any damage or corrosion to terminal boxes, cable glands or conduit can lead to
water/moisture ingress that can cause intermittent trips that are difficult to
locate. The integrity of terminal boxes and cable glands must be maintained to
ensure that the equipment meets the hazardous zone requirements for
electrical safety.

N\
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260

Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipmentis
functioning correctly.

Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipment is
functioning correctly.

Content source:

Additional Comments:
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Work Order Shop Paper

Order 83936563 Order type 0C20 0C20 Planned Maintenance
Description RECIPROCATING COMPRESSOR

Reported By IP1020260527

Start date 06.06.2026

End date 06.06.2026

Priority 3 0C-Medium Risk

Status REL NMAT PRC SETC

Funct. location 9149-14-18-10 CO COMPRESSION

Equipment TH-HCO1MT-00001777 COMPRESSOR CO C1608

Main work center OPER 9149 Operation Group

Maintenance plan 309208

Operation Description Activity Est Hours/ Act Hours/
Type Qty Qty
0010 Reciprocating Compressor 1M ENGR 0.5
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Maintenance Checklist
Reciprocating Compressor 1 monthly

PM Category: Tasklist: PRT Document:

Standard Text:

RECPCOMP 10118227 GT016526

G016526

Task Description

OK Not OK

Not
Applicable

10

Review compressor variable data if available. Compare against historical and
allowable values.

Some compressor operating parameters are captured in the PLC / HMI. Where
possible, review parameters such as bearing vibrations and temperatures,
suction/discharge pressure and temperature. Compare against historical and
allowable values. If the compressor has a local control panel then check all
parameters for any deviation from the norm or for any alarms. Raise a
notification for corrective measures in the event of significant deviation.

7| o

O

20

Record / trend interstage pressures and temperatures for multiple stage units (if
applicable).

A change in interstage pressures or rise in temperatures can be an indication of
valve malfunction, ring bypassing, or unloader malfunction.

30

Record and trend suction and discharge valve temperatures (infrared gun or
RTDs if equipped).

35% of all reciprocating compressor unscheduled shutdowns are due to valves
so correct valve maintenance and planning for valve maintenance is essential.
Valve bypassing due to failure of springs, plates, poppet's, etc. will cause higher
valve temperature due to gas recirculation. High valve temperatures indicate a
valve failure. Create a notification for valve replacement.

.

40

Check machine train for loose/missing bolts and cracked foundations.

Foundation deterioration is very serious and can lead to compressor failure due
to increased piping stresses, distortion of casing and loss of internal machine
clearances. Minor looseness on reciprocating machine frames or components
can quickly deteriorate and result in failures of fasteners, mechanical impact of
fixed components and/or fatigue cracking or ultimate failure. Visually inspect
holding down bolts and foundation shim/shim packs. Place hands on the lower
corners of the frame and feel for any signs of movement. Any deficiencies must
have a corrective maintenance notification created. Any oil leaks must be
mitigated and then corrected when possible.

M
b,

50

Check all pipework, pulsation vessels and coolers for damage, corrosion, and
mechanical integrity.

Check for excessive vibration, cracking, and looseness of any component.
Tightness of compressor cases and compressor distance pieces, cylinders, and
pulsation bottles is important as any looseness can lead to stress on bolting and
cracking flanges, pipework and large cast components. In addition, pulsation in
bottles or pipework can adversely affect the smooth operation of the valves
resulting in machine inefficiencies.




60

If the machine is fitted with valve unloaders or cylinder clearance unloaders
then ensure that no leaks exist and that they are functioning correctly.

Valve unloaders function by forcing open the valve seat such that compressed
gas is passed back into the suction as well as the discharge. As indicated they
unload the machine reducing power consumption and production. Cylinder
unloaders function by changing the volume clearance in the cylinder. Cylinder
unloaders do something similar but have greater volume control. Unloaders can
be manually actuated or use actuators. Ensure that the valves move / function
and that no leaks exist. Ensure that the loader is in the position required. When
the machine is loaded, no air pressure is placed on the unloader and no air
should exist in the tubing. If possible, remove a dead-end tubing connection to
the unloader and check for gas. If an unloader solenoid valve or diaphragm is
leaking, then air, CO2 or ammonia will be detected in the tubing.

70

Check for loose/missing covers and guards. Rectify as required.

Guards and covers for personnel protection must remain securely in place. Any
deficiencies can result in increased risk to safety.

80

Check for unusual noise or vibrations on the complete machine train. If
possible, place hands on machine to detect any unusual vibrations or pulsations.

It is possible to have noise and vibration around the compressor that is not
detected by the machinery protection system. Investigate any abnormal noises
or vibrations for the source. Serious compressor problems have been detected
by technicians with a good ear or feel for audible changes in the machine.

90

Listen for any sign of noise / knocking from the cylinder heads.

There can be tight clearances between the pistons and the cylinder head,
especially if the machine is fitted with unloaders. Listen for any unusual signs of
knocking which might indicate a loose piston, aforeign objectinside the
cylinder (ie damaged valve parts) or the pistons are hitting the cylinder heads

100

Inspect distance piece for evidence of oil leakage past oil scrapers, excessive gas
packing leaks, and piston rod surface condition (where possible).

The distance piece is a structural member connecting the cylinder to the
compressor frame. Any process gas leakage past the seals is typically vented at
the distance piece. Gas packing leaks should be small but must be monitored.
Any increase in leakage indicates gas wiper seal wear. Oil scrapers are designed
to prevent oil migration to the process gas and again, any leak should be
negligible. Some compressors have a drain valve located underneath the
distance piece. Open and check for presence of any oil. Measure and record
any oil drained out. Significant amounts of oil suggest that the oil scrapers may
need replacing. Any carryover must be investigated. The piston rod surface
should be clean and undamaged. Any damage to the rod will increase oil and*
gas leakage. Rod damage also may indicate wear on the piston rider bands.




Visually inspect cross heads if possible (where applicable).

110
This is generally applicable to horizontally opposed compressors. Look for any
obvious signs of wear on the cross head or bearing pad. Listen for any clunking
noises which may indicate that something is loose.
120 | Check, record, and trend rod drop indication values (if equipped). /rZ/ 0 ]
Rod drop indicators measure the position between the piston rod and the
cylinder surface. Any changesin measurement indicate wear in the rings and /
or rider bands. Rod drop indicators, if fitted with a trip circuit, may also provide
protection against running the piston into the cylinder in the eventof a
compressor trip.
130 Check for proper distance piece purge flow (if equipped). Q/ 0 0
Distance piece purges are typical with compression of hydrocarbon gases,
oxidizers, toxic gases, or others that may pose risk if vented to atmosphere or
mixed with oil in the motion works of the compressor.
140 | Checkcooling water system for leaks. J{ 0 O
Cooling water volume flow and quality is critical to the efficiency of the
machine. Visually check to ensure that all cylinders, coolers etc. receive water.
Check sight glasses and ensure that they are clean. Ensure water quality is
maintained, controlled and monitored. If cooling water is supplied by the
customer it is still required to be monitored. If unsure, review with the Plant
Manager, RBU Support Team, or water treatment engineer.
150 | Inspect the lube oil system. Check for correct oil levels in the tank and for leaks. ;/ 0 =
Check all oil filter differential pressures (APs).
If any leak exists in the lube oil system then first identify the source of the leak.
It must be mitigated and then corrected. Ensure the AP gauge is functioning
correctly. Note that the absence of a AP may indicate a bypassing or failed filter
which can result in machine failure. Low AP situations must be immediately
investigated and corrected. If AP starts to rise then switch filters immediately
because the contamination rate is exponential and they will fail quickly. Change
cartridge as necessary. Note that when changing cartridges on either a single
system or dual system all air must be purged. Any loss of oil in the system can
resultin machine damage.
160 Check lube oil return sight glass for oil colour/flow/excessive gas entrapment (if ;}/ 0 0
equipped).
Degradation of oil can be an indicator of machine wear or contamination from
water, thermal breakdown, etc.
170 | Checkoil flow, pressure, and temperature are within limits. 0 0

Review process data trending where available.




g

180

Check operation of lubricator system (if applicable).

Cylinders with lubrication rely on drip lubricators to regulate oil flow via drip

rate for proper lubrication. Insufficient lubrication will lead to greater ring wear.

Over lubrication can lead to valve failures and carry over to downstream
equipment.

190

Check water return sight glasses for evidence of gas bubbles.

Gas bubbles are an indication of leakage in intercoolers or head gaskets.

200

Check all bearings (motor and compressor) for abnormal temperature (if
equipped).

Many machines are fitted with bearing temperature indicators. If not and the
plant has a thermographic gun the temperatures should be taken and recorded.
Compare to historical values and proximity to alarm setpoints. It is difficult to
generalize on bearing temperatures for plain bearings but typically if it is not
possible to puta hand on a bearing surface for ten seconds then the
temperatures are high and should be investigated. A rule of thumb is that S0C
(195F) is acceptable, 100C (212F) a cause for concern, and 115C (240F) a
potential problem.

0

O

210

Check all relief devices are free from obstruction and ice, and are not passing.

Check that discharge pipes are securely clamped, drain holes are clear and bird
meshes are in place (where required).

220

Check condition of any filters. Change / clean as necessary.

On air cooled motors it is essential that air filters are clean. Any restriction in air
flow can lead to high internal temperatures adversely impacting the life of the
winding insulation. Check manufacturer's specifications manual for filter status.
Typically, filters are steel mesh and can be washed and re-inserted as the
machine is running.

230

Check motor space heater (anti-condensation) switch is on (if equipped).

Motor space heater will typically only come on during motor downtime to
prevent moisture accumulation in the motor and the potential for winding
failure during restart.

|

240

Check emergency stops are undamaged and have accidental stopguards fitted.

Initiate a corrective maintenance notification as necessary.

\Q

250

Check all cabling is securely attached and undamaged, and all terminal boxes,
local starter and control panels, are free from damage and corrosion, closed and
intact.

Any damage or corrosion to terminal boxes, cable glands or conduit can lead to
water/moisture ingress that can cause intermittent trips that are difficult to
locate. The integrity of terminal boxes and cable glands must be maintained to
ensure that the equipment meets the hazardous zone requirements for
electrical safety.




Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipmentis
functioning correctly.

Check all field instruments (pressure, temperature, flow) are functioning
correctly and free from corrosion or vibration, and any housings are secure,
closed and watertight. Ensure all trace heating and winterization equipment is
functioning correctly.

Content source:

Additional Comments:

Completed By:

»( Name
|

L[)ate

|
L

Signature



Oranut Tangyotwilai
Rectangle


AMANUIN VU-27

lNa155995UANNYanNsUB I WA



o

uinnannsaagauuaziusaarzuyIniinasus Al

nsuAiEAnTLasANATE TN NTENTIWT I



Oranut Tangyotwilai
Rectangle


W 3mnsgasivaey wnwne dmnsainiion Jmns lungniznimmuamaign luniuing dans
o a ¥ e -t o . ¥ o A ey 3
nagduiiumsdmarnlasans sowde uazanmaadonTumsdianaienu i wa weg 11l
¥ w qu a1 il . Ilsdr:l A4 - a_nna )
gasaounaziuseasyun lbhwaz i dust ddhaundez 1aomaanvunzdiouninmas s wielidyana

Aldsuluoyyninna ee tianszTITYRANNaRARY 01% 00T tazannuadanTumahay

WA k&

o. Toyana

i .
- szuu' bl luanmlsznounions _G.600/400/230 Tad___ 3 mla___4 w1y

A o ' X R
- vwnmamiesdtanuaehivh = wouls Alaliag, 3 e 3 Mo

MR UAToR

- Ysnamsldmasnu hgagalusey ol iHou fiknan nladad
51 e w o A -
- winmlasdds $1uou 2 3B 57 2,500 w3
W e s ¥ e . ; :
- nreanudia lhiaseasudialiihdisos swou - A543 : 0o
- dHuiavonszuntiih o, Fumia
o GRS

avunsanatszun Triesa (As built Drawing)

@ O WMo



lo. T18MIASI2TDVY

gunsed TBNTNTIVADY WA posd¥udgq foandlu [ Aumssivaanniiu
.0 N7 lo.0.0 TIUDINIA:
-daniweem N/A
@ o
-milsznouguniaiynm N/A
- A10lia Tud (Guy Wire) N/A
- MSWIAX W (AN VA0 T2uzHUDY) N/A
- SEUEH VB WALDIATT Aenaad
N/A
=l ¥ oy
nioau i
o L
- Msfadsaevhuazaniv N/A
- ANINYB AR Y N/A
- MIApasALIAL A N/A
I=.0.lo N15ARAUAT 0N AT AN
(@mvoag 14l
& o 4
- asolihdadmey
- #3nfaano (Disconnecting Switch)
= RMU
-MCC
COUD e VCBoooooooen, v
A
o.0.0 0U7 -




gunsnl

lo.l> HiiB11/AY

3UMSATIDA0Y WG posdlfulgd doanila | dumssivananiin
..o mioulnagni__142 v
UUIN__L250  kVA ITIAU_6600/400230 V
Impedance Voliage_6%
vin  @oi O by
A
VI VOSRR
A
lo.lo.lo NMTAAAT v
Ot O v
@ ol Oludeandauiag
4
OU1J-"| ..................................... .
A o a w :l 3 f
lo.lo.e 1T840 3N Iz e AU Tl
u_VCB
fWifanszua__ 630 A
3 ° -y «‘
lo.lo.¢ MsABAILNT W BENT sgafivdoulag
o
lo.lo.& MiAAAad0 13974 ( Lighting Arrester ) N/A
a ¥ oy o P :
2.lo.b nIaaRIRToNadem N/A
lo.lo.cd M3tieasumsduiaaauii hidh v
a o owow i) il 1! /
lo.lo. mwANTUAMG MBI awazas s iga




gunsal SWMINTIEY 158 pasUvdsq deanfile | Aumsiivaanniv
lo.lo.& BruAvvBIMITBILA
- AN INNANUAZ D v
- muADHANA
) v
THA THW YUIA 120 mm?
- ANMALAUIAZJARD v
lo.lo.ao EANMBUDNHITBNLAY
- v
- A13gAN LT
a
- AN v
- ez Sduve ninfumieulas v
- quuginiiamlag v
b.lo.aa ANMIAARDIMTBIN BY
=19 3£ 001N {
z
- AT v
- AAINSIN/ANAZNTADA IAU v
-anmnia v
A
vlo.ele DU 9 : -




qunsnd

UNINTIVAOY

ik

n3U3u3q Aeauily

GRTEA VRV PR PITELY

£ = 7
lov.an iU I

2.0 JUUATATH 1.(PMCC-B)
Suninminuilasi_142
O AARAN WUBNDTATS
. aananiolunnis
&
=L
-aamm
- yadomonazyasemNg
P & - ars s A Loy A ¢
-fihamelfidouiyedadsdnaiag
' A & o wa
-neaaamilofi e Ufiimau
-misaerhn
- miatfostud mdudan i i
i 4 . .
- ho¥anazusunAuian ( Single Line

Diagram ) YVounaIny

A N N N NN

\

lo.on o 13 DaTTD AR UN T E AT
vl ACB
IC__ 75  KAUSAN__4l5 Vv
WAANIEUE AT 2000 A

AF______ - A

.. BWAUVOIHININT
- ANWNANAUAZ YD
- aEAnNAY

A THW  9We__ 95150 mm?

- AN NABAULAZ |ARD

o.ar. Quygiivesgunsol

@i QO fiavhnd




qunsal SIWMINTINTOY Wl fpasufulyg feadl|  duwsivaaniiy
lo.n.& DY 7 -
. UIIINY |lo.d.0.0 192500 ( Main Circuir } 400 kV
Ty b.c.0.0.0 Mot LTI
-mode ¥Ha_CV__uw1A_240 mm? v
- AwHIMTa FHA_CV__UU1A_240 mm? v
dulu O ro¥eumu ( Conduit)
O SWAUAI( Wire Way )
@ 5 niiin( cable Tray) 4
HUlL......... Eadde s
Fy o
O anNnwI1WAEY ( Rack )
&
(@ TE T
w.d.0.0.l TIUAUT WA TN
- amwnAadnas 1y v
A y '
- anuaoioana vl msderhnuas
v
MinaadAyY
lo.&.0.6.0 ANWRUILEIY L1 v
2.d.0.0.d AMWIAADUDITIY v
lo.¢.0.0.& Mitdeauaimiouninmamiioni v




gunsol

BNINTIVABY W posUfudgq deadla | Ausshvaanniiu
I2.d.0.0.5 guigivegunial v
@ i O fiana
A
o.c.o.0.0 00U : -
ol UFHEBBT__LC-01 v
o v a A da b ;
MUHINTONUNAAAL Switchgear room
o o a o
Funngiuuaingn_MDB-T
b.d.lo.o NINAAAI
O mouenoms
@ oo v
&
T
- ania ) v
] Ve I (
- AdeaY Az yaaetag
T e e
- ol fuAnunyaiadndoy 4
' A A A a ea (
-umahanilanhadfiedfifdaw
- msaerhn 4
- mitdoarudaududaiilih v
lo.d.lo ko 10300 DA UNSZOAAY YD DY 4

Wiin MCCB

IC___ 25 kA uSIAU___4]5  V

WAANTEHET AT, 80 A
AF_ 100 A




qunsal TIHNITNTIVADY Wid pasdfudgd feandlu|  Aumssivaaniv

lo.&. |50 EUANUD AL

- oA WA__THW  we__16 o

Hady v

- AMWABANIDE §AGD v

@ i

lo.d.lo.c qui)iivoigUnial 4

O findni

A
. lo.& DU 9 ;

w.& U3fual  [FouTAmai iV CMI1608 (COMPRESSOR) v

Tvivth lo.¢.0 N15AAFA

b.&.lo apIMuuen

lo2.¢%. 0 DU o

yineva nius sust lvdhau

1

o d 4 a ' 21 Yt A A s 4 A
aduthidesnsvaouiivdiu (v uowmed i qiuvioms esinhay

P o 4 A q e s o
wiouhmmTow eseuven i gl Weavudheonasuun




oagunamsnsrvaeuszuyliliazui sl
A 5 A ~ a
@ HondE il szunlihuazd fuaf il ide dinmihgafuedagnTiuaza umdniansd
- 14
Sransiunmans

O W& vadowdlummwswnumsaseaounielu. o U

anuAviastoravauuz
- 111 Preventive Maintenance 107 5 T anuu Towwveau3 g
oA B w o o 3 L A
-iudedminiunazih hlassenoazszdumsihatlouveninimidomlag N1l

- NATDUM Grounding System 1n4 2 7]



Oranut Tangyotwilai
Rectangle




Oranut Tangyotwilai
Rectangle




Oranut Tangyotwilai
Rectangle


