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1. Purpose.  This Engineering Circular establishes hydropower maintenance practices for all 
projects delivering hydropower services.  It defines the project maintenance plans, 
maintenance standards, standard maintenance categorization, and maintenance management 
control that will be included within Chapter 7 of ER 1130-2-510. 

2. Applicability.  This EC applies to all United States Army Corps of Engineers (USACE) 
elements and all USACE commands having hydropower operations. 

3. Distribution.  Approved for public release; distribution unlimited. 

4. References. 

a. ER 1130-2-500, Partners in Support (Work Management Policies) 
(https://www.publications.usace.army.mil/Portals/76/Publications/EngineerRegulatio 
ns/ER_1130-2-500.pdf) 

b. ER 1130-2-510, Hydroelectric Power Operations and Maintenance Policies. 
(https://www.publications.usace.army.mil/portals/76/publications/engineerregulations 
/er_1130-2-510.pdf) 

c. EP 1130-2-500, Partners and Support Work Management Guidance and Procedures 
(https://www.publications.usace.army.mil/Portals/76/Publications/EngineerPamphlets 
/EP_1130-2-500.pdf?ver=2013-08-22-104517-637) 

d. EP 1130-2-510, Hydroelectric Power Operations and Maintenance Guidance and 
Procedures 
(https://www.publications.usace.army.mil/Portals/76/Publications/EngineerPamphlets 
/EP_1130-2-510.pdf) 

5. Policy.  Chapter 7 of USACE ER and EP 1130-2-5110 will require these hydropower 
maintenance practices for all USACE Civil Works projects, and requires project-specific 
maintenance plans, standard maintenance categorization, maintenance management control, 
and maintenance standards. 

6. Project Specific Maintenance Plans. 

a. The project specific maintenance plans will be based on the maintenance standards 
defined herein, specific manufacturer’s recommendations, and the approved Project 
Operation and Maintenance Manual. 
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b. The project specific maintenance plans will be reviewed and updated at least every 5 
years.  Updates will also be made within one year of changes in equipment or other 
events that invalidate details in the plan. 

7. Standard Maintenance Categorization. 

a. According to the Guidance provided by the Major Subordinate Command (MSC, also 
known as the USACE Division Office), all hydropower maintenance and inspection 
activities will be prioritized in Facilities and Equipment Maintenance system (FEM) to 
reflect their relative risk and criticality to reliable hydropower generation.  These 
priorities will be used to track maintenance activities and defer work according to the 
guidance provided by the respective MSC.  FEM specifies the following four 
categories for Job Plans or Work Orders: 

1. Deferrable, low priority 
2. Normal, for effective operation 
3. Urgent, stop eventual loss 
4. Critical, stop immediate loss 

b. The four categories of hydropower maintenance are defined as follows: 

(1) Preventive Maintenance - the systematic care, servicing, and inspection of assets, 
facilities, equipment and components for the purpose of detecting and correcting 
incipient failures and accomplishing minor maintenance. The frequency of 
preventive maintenance is generally less than one year. 

(2) Corrective Maintenance - the repair or renewal of an item which has failed or is 
about to fail. In a mature maintenance organization this Corrective Maintenance 
work is frequently identified during the performance of Preventive Maintenance 
work and corrected before an unplanned failure occurs.  

(3) Recurring Maintenance - the replacement or renewal of items that are required on a 
recurring basis, with a frequency of greater than one year and less than seven to ten 
years. Examples are painting, floor coverings, engine overhauls, etc. These 
generally fall below Capital thresholds. These are also the items that are frequently 
deferred.  Recurring Maintenance is sometimes referred to as Cyclic Maintenance. 

(4) Component Renewal - the renewal or replacement of major asset components 
(roofs, large HVAC, lock gates and mechanisms, spillways gates, etc.). The work 
almost always exceeds Capital thresholds and generally has a frequency of greater 
than seven to ten years but is not a capital improvement.  

c. Special types of the above maintenance categories include: 
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(1) Predictive Maintenance - a type of Preventive Maintenance that uses a condition 
based approach where the equipment is monitored and measured to determine when 
maintenance is needed.  It includes evaluation of equipment history, monitoring, 
analysis, documentation, and benchmark testing to determine imminent equipment 
operational degradation and the implementation of appropriate repair/replace 
evaluation.  The goal of predictive maintenance is to avoid excessive maintenance 
while detecting impending failures and repairing or replacing components or 
equipment before it fails in service. 

(2) Emergency Maintenance - a type of Corrective Maintenance that is required to 
mitigate a hazard or ensure reliable operation of the facility. 

8. Maintenance Management Control. 

a. The computerized maintenance management system at each hydropower project 
will document all maintenance activities with work orders and should contain the 
following information: 

(1) Equipment inventories 

(2) Repair histories 

(3) Inspection reports 

(4) Inspection frequencies 

(5) Standards for equipment maintenance 

b. The control program for the maintenance management system will include the 
following: 

(1) Work order and work completion tracking process. 

(2) Process for scheduling maintenance. 

(3) Process for evaluating maintenance efficacy. 

(4) Process for implementing corrective actions in maintenance practices 

(5) Process for sharing corrective actions with other projects. 

9. Maintenance Standards. 

a. The appendices list standard maintenance tasks for major hydropower equipment and 
systems along with the standard frequency for performing these tasks. This 
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Appendix A   
Air Systems Maintenance Tasks 
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Appendix B 
Breaker Maintenance Tasks 
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Appendix D 
Buswork Maintenance Tasks 

EC 1130-2-218 • 14 March 2019 
10 



 
 

 

 
 

 
 

EC 1130-2-218 • 14 March 2019 
11 



 

 
 

 

 

 

 

 

Appendix E  
Crane Maintenance Tasks 
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Appendix F 
DC System Maintenance Tasks 
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Appendix G 
Diesel Generator Maintenance Tasks 
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Appendix H 
Disconnect Maintenance Tasks 
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Appendix I 
Exciter Maintenance Tasks 
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Appendix J 
Fire Prevention Systems Maintenance Tasks 
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Appendix K 
Generator Maintenance Tasks 
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Appendix L 
Governor Maintenance Tasks 
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Appendix M 
Relay and Meter Maintenance Tasks 
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Appendix N 
Transformer Maintenance Tasks 
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	7Row2: 
	wBULKHEADSSTOGLOGS: 
	MBULKHEADSSTOGLOGS: 
	QBULKHEADSSTOGLOGS: 
	sBULKHEADSSTOGLOGS: 
	XBULKHEADSSTOGLOGS: 
	pBULKHEADSSTOGLOGS: 
	7Row3: 
	wInspect condition of liftinq beam: 
	MInspect condition of liftinq beam: 
	QInspect condition of liftinq beam: 
	sInspect condition of liftinq beam: 
	pX_47: 
	wInspect quides: 
	MInspect quides: 
	QInspect quides: 
	sInspect quides: 
	pX_48: 
	wInspect sprinqs and sprinq pockets: 
	MInspect sprinqs and sprinq pockets: 
	QInspect sprinqs and sprinq pockets: 
	sInspect sprinqs and sprinq pockets: 
	pX_49: 
	wInspect alignment devices: 
	MInspect alignment devices: 
	QInspect alignment devices: 
	sInspect alignment devices: 
	pX_50: 
	wInspect rollers: 
	MInspect rollers: 
	QInspect rollers: 
	sInspect rollers: 
	pX_51: 
	wInspect liftina beam attachment point: 
	MInspect liftina beam attachment point: 
	QInspect liftina beam attachment point: 
	sInspect liftina beam attachment point: 
	pX_52: 
	6Row1: 
	Inspect liftina beam attachment pointRow1: 
	wRow17: 
	MRow17: 
	QRow17: 
	sRow17: 
	XRow1_6: 
	pRow17: 
	6Row2: 
	wTRASH RACKS: 
	MTRASH RACKS: 
	QTRASH RACKS: 
	sTRASH RACKS: 
	XTRASH RACKS: 
	pTRASH RACKS: 
	6Row3: 
	wClean debris from trash rack: 
	MClean debris from trash rack: 
	QClean debris from trash rack: 
	sClean debris from trash rack: 
	pX_53: 
	wVerify calibration and operation of head differential pressure transducer: 
	MVerify calibration and operation of head differential pressure transducer: 
	QVerify calibration and operation of head differential pressure transducer: 
	sVerify calibration and operation of head differential pressure transducer: 
	pX_54: 
	wInspect debris removal systems: 
	MInspect debris removal systems: 
	QInspect debris removal systems: 
	sInspect debris removal systems: 
	pX_55: 
	3Row1: 
	Inspect debris removal systemsRow1: 
	wRow22_2: 
	MRow22_2: 
	QRow22: 
	sRow22_2: 
	XRow1_7: 
	pRow22: 
	3Row2: 
	wGATES: 
	MGATES: 
	QGATES: 
	sGATES: 
	XGATES: 
	pGATES: 
	3Row3: 
	wInspect roller chain assemblies: 
	MInspect roller chain assemblies: 
	QInspect roller chain assemblies: 
	sInspect roller chain assemblies: 
	pX_56: 
	wInspect auide rollers: 
	MInspect auide rollers: 
	QInspect auide rollers: 
	sInspect auide rollers: 
	pX_57: 
	wInspect liftinq beam attachment point: 
	MInspect liftinq beam attachment point: 
	QInspect liftinq beam attachment point: 
	sInspect liftinq beam attachment point: 
	pX_58: 
	3Row1_2: 
	Inspect liftinq beam attachment pointRow1: 
	wRow27: 
	MRow27: 
	QRow27: 
	sRow27: 
	XRow1_8: 
	pRow27: 
	3Row2_2: 
	wOPERATING MACHINERY: 
	MOPERATING MACHINERY: 
	QOPERATING MACHINERY: 
	sOPERATING MACHINERY: 
	XOPERATING MACHINERY: 
	pOPERATING MACHINERY: 
	3Row3_2: 
	wVisually inspect each motor: 
	MVisually inspect each motor: 
	QVisually inspect each motor: 
	sVisually inspect each motor: 
	pX_59: 
	wCheck all electrical connections: 
	MCheck all electrical connections: 
	QCheck all electrical connections: 
	sCheck all electrical connections: 
	pX_60: 
	wVerify proper lubrication: 
	MVerify proper lubrication: 
	QVerify proper lubrication: 
	sVerify proper lubrication: 
	pX_61: 
	wMeasure motor insulation resistance: 
	MMeasure motor insulation resistance: 
	QMeasure motor insulation resistance: 
	sMeasure motor insulation resistance: 
	pX_62: 
	wMeasure motor full load amps: 
	MMeasure motor full load amps: 
	QMeasure motor full load amps: 
	sMeasure motor full load amps_2: 
	pX_63: 
	wPerform infrared scan: 
	MPerform infrared scan: 
	QPerform infrared scan: 
	sPerform infrared scan: 
	pX_64: 
	wInspect ropes chains and cables: 
	MInspect ropes chains and cables: 
	QInspect ropes chains and cables: 
	sInspect ropes chains and cables: 
	pX_65: 
	wInspect qearboxes: 
	MInspect qearboxes: 
	QInspect qearboxes: 
	sInspect qearboxes: 
	pX_66: 
	wInspect hydraulic system for leaks: 
	MInspect hydraulic system for leaks: 
	QInspect hydraulic system for leaks: 
	sInspect hydraulic system for leaks: 
	pX_67: 
	wInspect filter: 
	MInspect filter: 
	QInspect filter: 
	sInspect filter: 
	pX_68: 
	wPerform oil analysis: 
	MPerform oil analysis: 
	QPerform oil analysis: 
	sPerform oil analysis: 
	pX_69: 
	wVerify calibration of qauqes switches indicators and: 
	MVerify calibration of qauqes switches indicators and: 
	QVerify calibration of qauqes switches indicators and: 
	sVerify calibration of qauqes switches indicators and: 
	XVerify calibration of qauqes switches indicators and: 
	wInspect control and annunciation circuits: 
	MInspect control and annunciation circuits: 
	QInspect control and annunciation circuits: 
	sInspect control and annunciation circuits: 
	3X: 
	wInspect hoist brake circuit: 
	MInspect hoist brake circuit: 
	QInspect hoist brake circuit: 
	sInspect hoist brake circuit: 
	3X_2: 
	wInspect brake drums and pads: 
	MInspect brake drums and pads: 
	QInspect brake drums and pads: 
	sInspect brake drums and pads: 
	3X_3: 
	wInspect sheaves and drums: 
	MInspect sheaves and drums: 
	QInspect sheaves and drums: 
	sInspect sheaves and drums: 
	3X_4: 
	wInspect drive machinery: 
	MInspect drive machinery: 
	QInspect drive machinery: 
	sInspect drive machinery: 
	3X_5: 
	17Row1: 
	Inspect drive machineryRow1: 
	wRow46: 
	MRow46: 
	QRow46: 
	sRow46: 
	XRow1_9: 
	3Row6: 
	TaskRow1_4: 
	wGENERAL_4: 
	MGENERAL_4: 
	QGENERAL_4: 
	sGENERAL_4: 
	AGENERAL_4: 
	pGENERAL_4: 
	TaskRow2_4: 
	removal from service and in normal operating condition_2: 
	pX_70: 
	short circuit current analysis installed vs drawings Equip_2: 
	pX_71: 
	wVisual Inspection examine bus assemblies for good condition check connections for signs of overheating foundation grounds paint cracks leaks cable terminations stress cones evidence of leaks evidence of tracking cleanliness all equipment and connections are in normal operating positions: 
	MVisual Inspection examine bus assemblies for good condition check connections for signs of overheating foundation grounds paint cracks leaks cable terminations stress cones evidence of leaks evidence of tracking cleanliness all equipment and connections are in normal operating positions: 
	QVisual Inspection examine bus assemblies for good condition check connections for signs of overheating foundation grounds paint cracks leaks cable terminations stress cones evidence of leaks evidence of tracking cleanliness all equipment and connections are in normal operating positions: 
	sVisual Inspection examine bus assemblies for good condition check connections for signs of overheating foundation grounds paint cracks leaks cable terminations stress cones evidence of leaks evidence of tracking cleanliness all equipment and connections are in normal operating positions: 
	pX_72: 
	Mechanical Inspection Check expansion joints or flexible: 
	pX_73: 
	wMeasure  Record the resistance of the station grounding system: 
	MMeasure  Record the resistance of the station grounding system: 
	QMeasure  Record the resistance of the station grounding system: 
	sMeasure  Record the resistance of the station grounding system: 
	pX_74: 
	Insulation test Hipol or Doble test  power frequency: 
	wClean enclosures: 
	MClean enclosures: 
	QClean enclosures: 
	sClean enclosures: 
	4X_5: 
	MX_2: 
	QX_7: 
	sX_24: 
	XX_35: 
	4X_6: 
	8Row1: 
	Verifv operation of buswav space heatersRow1: 
	XRow1_10: 
	MRow10_2: 
	QRow10: 
	sRow10_2: 
	XRow2_5: 
	4Row3_3: 
	8Row2: 
	XINSULATORS: 
	MINSULATORS: 
	QINSULATORS: 
	sINSULATORS: 
	XINSULATORS_2: 
	4INSULATORS: 
	8Row3: 
	Xlnsoect for damaae overheatina or trackina: 
	Mlnsoect for damaae overheatina or trackina: 
	Qlnsoect for damaae overheatina or trackina: 
	slnsoect for damaae overheatina or trackina: 
	4X_7: 
	XClean insulators: 
	MClean insulators: 
	QClean insulators: 
	sClean insulators: 
	4X_8: 
	XInsulator  dielectric loss test: 
	MInsulator  dielectric loss test: 
	QInsulator  dielectric loss test: 
	sInsulator  dielectric loss test: 
	XInsulator  dielectric loss test_2: 
	3Row1_3: 
	Insulator  dielectric loss testRow1: 
	XRow6_2: 
	MRow15: 
	QRow15: 
	sRow15: 
	XRow2_6: 
	4Row1_2: 
	3Row2_3: 
	XBUSHINGS: 
	MBUSHINGS_2: 
	QBUSHINGS_2: 
	sBUSHINGS_2: 
	XBUSHINGS_2: 
	4BUSHINGS: 
	3Row3_3: 
	cleanliness and all equipment and connections are in: 
	4X_9: 
	XClean bushinas: 
	MClean bushinas: 
	QClean bushinas: 
	sClean bushinas: 
	4X_10: 
	XCheck oil level as applicable: 
	QX_8: 
	sX_25: 
	XX_36: 
	4X_11: 
	Bushings Insulation test Doble test power frequency: 
	4Row1_3: 
	Bushings Insulation test Doble test power frequency dielectric loss de insulation resistance power factorRow1: 
	XRow12: 
	XRow2_7: 
	QRow21: 
	sRow21: 
	XRow3_4: 
	4Row1_4: 
	4Row2_2: 
	XLIGHTNING ARRESTORS: 
	XLIGHTNING ARRESTORS_2: 
	QLIGHTNING ARRESTORS: 
	sLIGHTNING ARRESTORS: 
	XLIGHTNING ARRESTORS_3: 
	4LIGHTNING ARRESTORS: 
	4Row3_4: 
	XInspect physical and mechanical condition anchorage aliqnment and qroundinq: 
	XInspect physical and mechanical condition anchorage aliqnment and qroundinq_2: 
	QInspect physical and mechanical condition anchorage aliqnment and qroundinq: 
	sInspect physical and mechanical condition anchorage aliqnment and qroundinq: 
	4X_12: 
	XClean the unit: 
	XClean the unit_2: 
	QClean the unit: 
	sClean the unit: 
	4X_13: 
	XTest grounding connection: 
	XTest grounding connection_2: 
	QTest grounding connection: 
	sTest grounding connection: 
	4X_14: 
	XVerify that stroke counter if present is correctly mounted and electricallv connected: 
	QX_9: 
	sX_26: 
	XX_37: 
	4X_15: 
	4Row1_5: 
	Verify that stroke counter if present is correctly mounted and electricallv connectedRow1: 
	XRow18: 
	XRow1_11: 
	QRow27_2: 
	sRow27_2: 
	XRow2_8: 
	4Row7: 
	XPerform insulation resistance wattsloss or leakage current test: 
	XPerform insulation resistance wattsloss or leakage current test_2: 
	QPerform insulation resistance wattsloss or leakage current test: 
	sPerform insulation resistance wattsloss or leakage current test: 
	XPerform insulation resistance wattsloss or leakage current test_3: 
	5Row1_2: 
	Perform insulation resistance wattsloss or leakage current testRow1: 
	XRow20: 
	XRow3_5: 
	QRow29: 
	sRow29: 
	XRow4_4: 
	4Row1_6: 
	5Row2: 
	XMEDIUMHIGH VOLTAGE POWER CABLE BUS: 
	XMEDIUMHIGH VOLTAGE POWER CABLE BUS_2: 
	QMEDIUMHIGH VOLTAGE POWER CABLE BUS: 
	sMEDIUMHIGH VOLTAGE POWER CABLE BUS: 
	XMEDIUMHIGH VOLTAGE POWER CABLE BUS_3: 
	4MEDIUMHIGH VOLTAGE POWER CABLE BUS: 
	5Row3: 
	Insulation test DC ramp test PF Tipup test AChi pot: 
	wCheck insulating oil as applicable dissolved gas analysis DGA ohvsical and chemical tests: 
	MCheck insulating oil as applicable dissolved gas analysis DGA ohvsical and chemical tests: 
	QCheck insulating oil as applicable dissolved gas analysis DGA ohvsical and chemical tests: 
	sCheck insulating oil as applicable dissolved gas analysis DGA ohvsical and chemical tests: 
	pX_75: 
	2Row1_5: 
	Check insulating oil as applicable dissolved gas analysis DGA ohvsical and chemical testsRow1: 
	wRow2: 
	MRow2: 
	QRow2: 
	sRow2: 
	XRow1_12: 
	pRow2: 
	2Row2_2: 
	wFORCEDAIR COOLED BUS: 
	MFORCEDAIR COOLED BUS: 
	QFORCEDAIR COOLED BUS: 
	sFORCEDAIR COOLED BUS: 
	XFORCEDAIR COOLED BUS: 
	pFORCEDAIR COOLED BUS: 
	2Row3: 
	wVerify Fan rotation and speed: 
	QX_10: 
	sX_27: 
	XX_38: 
	pX_76: 
	wCheck fan and motor vibration: 
	QX_11: 
	sX_28: 
	XX_39: 
	pX_77: 
	wMeasure and Record Motor operating voltage and load current: 
	QX_12: 
	sX_29: 
	XX_40: 
	pX_78: 
	wMeasure and Record heat exchanger coolant flow rate and temperature: 
	QX_13: 
	sX_30: 
	XX_41: 
	pX_79: 
	wVerifv air balance within the bus svstem: 
	QX_14: 
	sX_31: 
	X_2: 
	XX_42: 
	pX_80: 
	pX_81: 
	wInspectreplace filters: 
	QX_15: 
	sX_32: 
	XX_43: 
	pX_82: 
	TaskRow1_5: 
	wGENERAL_5: 
	MGENERAL_5: 
	QGENERAL_5: 
	sGENERAL_5: 
	AGENERAL_5: 
	pGENERAL_5: 
	TaskRow2_5: 
	MX_3: 
	QX_16: 
	sX_33: 
	AX_4: 
	pX_83: 
	XPerform crane load test 1000o rated load: 
	MPerform crane load test 1000o rated load: 
	QPerform crane load test 1000o rated load: 
	sPerform crane load test 1000o rated load: 
	APerform crane load test 1000o rated load: 
	corrosion paying close attention to load bearing members: 
	xX: 
	On fixed cranes check column anchorage and supports: 
	xX_2: 
	XInspect all functional operating mechanisms and their components for excessive vear or damage: 
	Qx2: 
	sx2: 
	Xx2: 
	xx2: 
	XVerify crane and hoist motions are smooth and regular for all speed steps with no hesitations vibration binding veavino unusual noise or other irreoularitv: 
	x2: 
	XClean the crane cab inspecting condition of seat windows doors hand and foot controls etc: 
	Qx2_2: 
	sx2_2: 
	Xx2_2: 
	xx2_2: 
	XInspect the fire extinguisher in the crane cab: 
	Qx2_3: 
	sx2_3: 
	Xx2_3: 
	xx2_3: 
	XVerify the crane operation and maintenance log book is being used properly: 
	Qx2_4: 
	sx2_4: 
	Xx2_4: 
	xx2_4: 
	XWith crane in motion check for abnormal vibration or skewing in the crane support structure bracing and crane rails: 
	x2_2: 
	XCheck condition of handrails and ladders: 
	Qx2_5: 
	sx2_5: 
	Xx2_5: 
	xx2_5: 
	XCheck ladder rungs and stairs for significant wear of antislip surfaces: 
	Qx2_6: 
	sx2_6: 
	Xx2_6: 
	xx2_6: 
	XCheck that footwalks and toeboards are secure and in good condition: 
	Qx2_7: 
	sx2_7: 
	Xx2_7: 
	xx2_7: 
	XInspect stops and bumpers for wear cracks corrosion or distortion: 
	x2Inspect stops and bumpers for wear cracks corrosion or distortion: 
	QInspect stops and bumpers for wear cracks corrosion or distortion: 
	sInspect stops and bumpers for wear cracks corrosion or distortion: 
	xX_3: 
	XCheck for leaking of hydraulic bumpers and fill to proper level: 
	x2Check for leaking of hydraulic bumpers and fill to proper level: 
	QCheck for leaking of hydraulic bumpers and fill to proper level: 
	sCheck for leaking of hydraulic bumpers and fill to proper level: 
	xX_4: 
	XCheck rubber or plastic bumpers for cracks or other damage: 
	x2Check rubber or plastic bumpers for cracks or other damage: 
	QCheck rubber or plastic bumpers for cracks or other damage: 
	sCheck rubber or plastic bumpers for cracks or other damage: 
	xX_5: 
	XVerify that all quards are in place and securely fastened: 
	QX_17: 
	sX_34: 
	XX_44: 
	xX_6: 
	18Row1: 
	Verify that all quards are in place and securely fastenedRow1: 
	XRow17_2: 
	XRow1_13: 
	QRow19: 
	sRow19: 
	XRow2_9: 
	xRow16: 
	18Row2: 
	XCRANE RAILS: 
	XCRANE RAILS_2: 
	QCRANE RAILS: 
	sCRANE RAILS: 
	XCRANE RAILS_3: 
	xCRANE RAILS: 
	18Row3: 
	undefined_2: 
	xX_7: 
	XInspect crane rail clips or welds for damage: 
	XInspect crane rail clips or welds for damage_2: 
	QInspect crane rail clips or welds for damage: 
	sInspect crane rail clips or welds for damage: 
	xX_8: 
	XCheck crane rail expansion gaps for uniformity and conformance with spacinq tolerances: 
	XCheck crane rail expansion gaps for uniformity and conformance with spacinq tolerances_2: 
	QCheck crane rail expansion gaps for uniformity and conformance with spacinq tolerances: 
	sCheck crane rail expansion gaps for uniformity and conformance with spacinq tolerances: 
	xX_9: 
	XInspect for vear on the crane rails both on the top and side of the rail head: 
	XInspect for vear on the crane rails both on the top and side of the rail head_2: 
	QInspect for vear on the crane rails both on the top and side of the rail head: 
	sInspect for vear on the crane rails both on the top and side of the rail head: 
	xX_10: 
	XClean crane rails as needed: 
	XClean crane rails as needed_2: 
	sX_35: 
	XX_45: 
	xX_11: 
	XCheck concrete crane rail supports for cracking or spalling: 
	XCheck concrete crane rail supports for cracking or spalling_2: 
	XCheck concrete crane rail supports for cracking or spalling_3: 
	sCheck concrete crane rail supports for cracking or spalling: 
	xX_12: 
	XCheck steel crane rail supports for corrosion and loose bolts or rivets: 
	XCheck steel crane rail supports for corrosion and loose bolts or rivets_2: 
	XCheck steel crane rail supports for corrosion and loose bolts or rivets_3: 
	sCheck steel crane rail supports for corrosion and loose bolts or rivets: 
	xX_13: 
	XInspect crane rail stops: 
	XInspect crane rail stops_2: 
	XInspect crane rail stops_3: 
	sInspect crane rail stops: 
	xX_14: 
	XInspect and adjust rail sweeps: 
	XInspect and adjust rail sweeps_2: 
	XInspect and adjust rail sweeps_3: 
	sInspect and adjust rail sweeps: 
	xX_15: 
	9Row1_2: 
	Inspect and adjust rail sweepsRow1: 
	XRow28: 
	XRow12_2: 
	XRow5_2: 
	sRow30: 
	XRow1_14: 
	xRow27: 
	9Row2: 
	XCONTROL SYSTEM: 
	XCONTROL SYSTEM_2: 
	XCONTROL SYSTEM_3: 
	sCONTROL SYSTEM: 
	XCONTROL SYSTEM_4: 
	xCONTROL SYSTEM: 
	9Row3: 
	XVerify function of the general crane control systems and components thereof: 
	Xx2_8: 
	sx2_8: 
	Xx2_9: 
	xx2_8: 
	wVerify function and adjustment of the lowerlimit switch as applicable and verify that at least two full wraps of Vvire rope remain on the drum at the lower limit: 
	s: 
	wVerify function and adjustment of the upperlimit switch and verify proper Vvire rope spooling on drum: 
	Qx2_8: 
	sx2_9: 
	Ax2: 
	px2: 
	wCheck function of brake control circuits for bridge trolley main  auxiliary hoist: 
	Qx2_9: 
	sx2_10: 
	Ax2_2: 
	px2_2: 
	wCheck for proper operation of all electrical safety devices includinq emerqencv stop sVvitches: 
	Qx2_10: 
	sx2_11: 
	Ax2_3: 
	px2_3: 
	wCheck all lights for proper operation: 
	Qx2_11: 
	sx2_12: 
	Ax2_4: 
	px2_4: 
	wInspect to verify that all wiring and connections are in good condition: 
	X_3: 
	pX_84: 
	wEnsure that required control labels as present and are leqible: 
	x2Ensure that required control labels as present and are leqible: 
	QEnsure that required control labels as present and are leqible: 
	sEnsure that required control labels as present and are leqible: 
	pX_85: 
	wInspect contactor contacts for signs of deterioration and overheating: 
	X_4: 
	pX_86: 
	wInspect levers and cams ensure adequate lubrication: 
	x2Inspect levers and cams ensure adequate lubrication: 
	QInspect levers and cams ensure adequate lubrication: 
	sInspect levers and cams ensure adequate lubrication: 
	pX_87: 
	wVisually examine resistor tubes for cracks loose bands and connections and broken resistance Vvire: 
	X_5: 
	pX_88: 
	wClean resistor banks if dirtv: 
	x2Clean resistor banks if dirtv: 
	QClean resistor banks if dirtv: 
	sClean resistor banks if dirtv: 
	pX_89: 
	12Row1_2: 
	Clean resistor banks if dirtvRow1: 
	wRow12_2: 
	x2Row7: 
	QRow12_2: 
	sRow12: 
	XRow1_15: 
	pRow12: 
	12Row2_2: 
	wROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	x2ROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	QROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	sROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	XROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	pROPE DRUMS SHEAVES HOOKS LOAD CHAIN: 
	12Row3_2: 
	wWith a sheave gauge check grooves of drums and sheaves for wear: 
	X_6: 
	pX_90: 
	wInspect load block guards for contact with sheaves or wire rope: 
	X_7: 
	pX_91: 
	wInspect wire rope deadends: 
	x2Inspect wire rope deadends: 
	QInspect wire rope deadends: 
	sInspect wire rope deadends: 
	pX_92: 
	wInspect the end connections: 
	x2Inspect the end connections: 
	QInspect the end connections: 
	sInspect the end connections: 
	pX_93: 
	wVisually inspect hoisting rope or chain for damage vvear and proper lubrication: 
	Qx2_12: 
	sx2_13: 
	Xx2_10: 
	px2_5: 
	wVisually inspect hoist rope or chain for proper reeving and spooling: 
	Qx2_13: 
	sx2_14: 
	Xx2_11: 
	px2_6: 
	X_8: 
	pX_94: 
	wInspect wire ropes: 
	Qx2_14: 
	sx2_15: 
	Xx2_12: 
	px2_7: 
	wClean and lubricate wire rope sheaves and drums: 
	x2Clean and lubricate wire rope sheaves and drums: 
	QClean and lubricate wire rope sheaves and drums: 
	sClean and lubricate wire rope sheaves and drums: 
	pX_95: 
	wVerify hoist chain feeds smoothly into and away from sprockets: 
	Qx2_15: 
	sx2_16: 
	Xx2_13: 
	px2_8: 
	wInspect hooks for wear cracking corrosion and deformation: 
	Qx2_16: 
	sx2_17: 
	Xx2_14: 
	px2_9: 
	wVerify function of hook latches: 
	Qx2_17: 
	sx2_18: 
	Xx2_15: 
	px2_10: 
	wVerify that swivel hooks are free to rotate: 
	Qx2_18: 
	sx2_19: 
	Xx2_16: 
	px2_11: 
	wLubricate swivel and sheave bearinqs as required: 
	x2Lubricate swivel and sheave bearinqs as required: 
	QLubricate swivel and sheave bearinqs as required: 
	sLubricate swivel and sheave bearinqs as required: 
	pX_96: 
	14Row1: 
	Lubricate swivel and sheave bearinqs as requiredRow1: 
	wRow28: 
	x2Row2: 
	QRow28: 
	sRow28: 
	XRow1_16: 
	pRow28: 
	14Row2: 
	wBRAKES: 
	x2BRAKES: 
	QBRAKES: 
	sBRAKES: 
	XBRAKES: 
	pBRAKES: 
	14Row3: 
	wEnsure that brakes are functioning normally and that there is no slippage excessive play or binding: 
	Qx2_19: 
	sx2_20: 
	Xx2_17: 
	px2_12: 
	wCheck operation of drive system bridge and trolley brakes and look for leaks in hydraulic lines: 
	Qx2_20: 
	sx2_21: 
	Xx2_18: 
	px2_13: 
	wClean dust and dirt from brakes: 
	x2Clean dust and dirt from brakes: 
	QClean dust and dirt from brakes: 
	sClean dust and dirt from brakes: 
	pX_97: 
	wCheck brake lining for excessive wear and oil contamination Inspect for siqns of heatinq: 
	Qx2_21: 
	sx2_22: 
	Xx2_19: 
	px2_14: 
	wMeasure and record break shoe clearance and thickness: 
	X_9: 
	pX_98: 
	wAdiust brake shoe clearance: 
	MAdiust brake shoe clearance: 
	QAdiust brake shoe clearance: 
	sAdiust brake shoe clearance: 
	pX_99: 
	wCheck brake drums for scorina and wear: 
	MCheck brake drums for scorina and wear: 
	QCheck brake drums for scorina and wear: 
	sCheck brake drums for scorina and wear: 
	pX_100: 
	wLiahtlv lubricate brake pivot points: 
	MLiahtlv lubricate brake pivot points: 
	QLiahtlv lubricate brake pivot points: 
	sLiahtlv lubricate brake pivot points: 
	pX_101: 
	wI nsoect brake fluid level: 
	QX_18: 
	sX_36: 
	XX_46: 
	pX_102: 
	10Row1_4: 
	I nsoect brake fluid levelRow1: 
	wRow5: 
	XRow1_17: 
	QRow5: 
	sRow5: 
	XRow2_10: 
	pRow5: 
	10Row2_3: 
	wGEARBOXES DRIVE SYSTEMS: 
	XGEARBOXES DRIVE SYSTEMS: 
	QGEARBOXES DRIVE SYSTEMS: 
	sGEARBOXES DRIVE SYSTEMS: 
	XGEARBOXES DRIVE SYSTEMS_2: 
	pGEARBOXES DRIVE SYSTEMS: 
	10Row3_3: 
	X_10: 
	pX_103: 
	wListen for abnormal noise in gear boxes and motors: 
	Qx2_22: 
	sx2_23: 
	Xx2_20: 
	px2_15: 
	X_11: 
	pX_104: 
	wCheck oil seals for leaks: 
	x2Check oil seals for leaks: 
	QCheck oil seals for leaks: 
	sCheck oil seals for leaks: 
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