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	SOP: Mobile Equipment Inspection
	DATE


October 20, 2015
	(   NEW 

SYMBOL 111 \f "Wingdings"   REVISED
___ Number
	PAGE 1 of 3

	TYPICAL CUSTOMERS

Off Highway/Construction, Woodward, etc. 
	WORK TYPE

Mobile Equipment  Inspections (and associated stationary site equipment)
	WORK ACTIVITY (Description)
Inspection/Evaluation of existing/potential customer’s mobile equipment lubrication and reliability

	DEVELOPMENT TEAM
	POSITION / TITLE
	REVIEWED BY/DATE
	POSITION / TITLE

	
	
	Gilles Delafargue 
	Global FES Advisor

	
	
	Tom Schiff 
	Global FES Manager

	PLEASE UTLIZE ATTCHED GENERAL JSA AS GUIDANCE AND, IF YOU HAVE DONE A SITE SPECIFIC JSA. 

PLEASE ASSESS YOUR OWN CONDITIONS OR SPECIFIC SAFETY REQUIRMENTS AND BE SAFE.   
Mobile Equipment Lubrication Assessment JSA
Mobile Equipment Oil Sampling JSA
Off Highway/Construction Account Visit JSA

	EQUIPMENT INDEPENDENT OF JSA                                                                                DESIRED DOCUMENTATION                                                                      

	(    CLIPBOARD OR IPAD                
(    IR GUN/IR CAMERA   
(    SMALL HAND TOOLS (KNIFE, SCREW DRIVERS, PLIERS)                 
(    LINK FREE RAGS                            

(    CAMERA         
(    FLASHLIGHT  

(    FIELD TEST KIT (WATER, FILTER PATCH, GLYCOL, TBN,
       FLOSTICK/VISCGAGE)

(    ULTRASONIC AIR LEAK DETECTION KIT

(    BORESCOPE                                        
CHECK WITH CUSTOMER : OK TO USE OWN CAMERA OR  MUST BE CUSTOMER’S CAMERA
CHECK IF EQUIPMENT NEEDS TO BE INTRINSICALLY SAFE

	· DAY OF – ENGINEERING SERVICE NOTICE WITH KEY FINDINGS AND RECOMMENDATIONS
· FINAL - ENGINEERING SERVICE REPORT (ESR) WITH TOTAL COST of OWNERSHIP (TCO) SAVINGS 

	TIME ESTIMATED TO COMPLETE THIS TASK                                                                  NUMBER OF PEOPLE TO PERFORM THIS TASK

	2 HOURS FOR OFFICE BASED PLANNING AND 4 TO 8 HOURS FOR ON-SITE WORK (MAY EXTEND FOR MULTIPLE SITES), 1 DAY FOR ESR CREATION

	1 -2 QUALIFIED EXXONMOBIL/DISTRIBUTOR PERSONNEL

	FREQUENCY TO PERFORM THIS TASK                                                                          SKLLS REQUIREED TO PERFORM THIS TASK                                                                      

	· TYPICALLY FOR EXISTING PES CUSTOMERS. TYPICALLY ORGINATING FROM IDENTIFIED CUSTOMER BUSINESS GOALS WHERE THE INSPECTIONS WILL ADDRESS, TYPICALLY CONDUCT ONE TO FOUR TIMES PER YEAR
	· MECHANICAL APPTITUDE

· LUBRICATION APPLICATION AND SUFFERING POINT IDENTIFICATION
· PHYSICAL ABNORMAL CONDITION DETECTION (TEMPERATURE, NOISE, SMELL, VIBRATION)  

·  OBSERVE AND COUNT OIL LEAKAGE; DROPS PER SECONDS
· USE OF FIELD TEST EQUIPMENT

	JOB COMPETANCIES REQUIRED TO PERFORM THIS TASK, 
	TRAINING REQUIRED TO PERFORM THIS TASK 

	· PRODUCT AND PRODUCT APPLICATION KNOWLEDGE
· CUSTOMER MOBILE EQUIPMENT KNOWLEDGE
· SUFFERING POINT IDENTIFICATION
· TOTAL COST OF OWNERSHIP

· OBSERVATIONAL, ANALYTICAL, AND COMMUNICATION (ORAL/WRITING)
	· OTJ TRAINING TO UNDERSTAND MOBILE EQUIPMENT SUFFERING POINTS; PARTICIPATE IN AT LEAST ONE ASSESSMENT WITH EXPERIENCED FIELD ENGINEER
· APPRORPRAITE 3RD PARTY SITE SAFETY TRAINING
· ENTRY LEVEL TRAINING; MOBILE EQUIPMENT LUBRICANT AND SUFFERING POINT ELEARN, CLASSROOM, AND OJT
· 


PURPOSE - To conduct an effective mobile equipment inspection to provide value-added suggestions for improvements in lubricants, lubrication, and equipment reliability practices.  
For existing (and potential new) customers (typically PES and Major off highway – mining, construction), we perform mobile equipment inspections in order to help customers meet their business goals. These inspections can address the customer’s overall mobile equipment lubrication program to look for improvement opportunities or they can be target at a specific customer suffering area. Typically the Field Engineer/Distributor Lube Engineer take the output of the assessment to create an Engineering Service Report to communicate the value generated by following the recommendations formed from the insights/findings of the inspections.
As with all services, strong customer alignment/commitment will result in the greatest acceptance of value.

External Offer Sheet: Pending

Internal Offer Sheet: Pending

	LOCATION
	JOB STEPS

	Home office
	· Prior to meeting establish expectations with customer

· To help sell the value of why the customer would like you to conduct the inspection consider:

· We would add “Another set of Eyes” to routinely watch over your equipment.  
· One Teaspoon of dirt can kill an engine.  That can be a $50K+ engine exchange.

· MobilServ should demonstrate Si/FE ratio with pics of air intake inspection finding dirt entry (Great way to sell the value of inspection)
· Consider using a four wheel drive pick-up truck or SUV for visiting the inspection site. If you arrive in other lighter vehicles then the customer may doubt your credibility

· Ensure the customer is willing to allow you to use photos from the inspection to use in your Engineering Service Report. If they do not then you may not have the right support/buy-in from the customer.

· Although IPads may provide convenience for data collection, also bring print outs of the inspection forms in case the conditions do not allow an IPad (e.g. high sunlight that creates glare)

· Bring a Multi tool Knife (Leatherman, Swiss).  Pliers needed to open up difficult filter cover housings and some pre-cleaners.  Screwdriver will be need in certain oil samples where fill screen requires removal.

· Mobile equipment inspections is intended to identify high level opportunities for improvements in lubrication practices or specifically target a suffering area (high repair rate, high lubricant usage, etc.)
· On prior customer visits, understand the customer’s specific business goals as well as drivers – collect information on potential areas of opportunities such as high lubricant consumers, high equipment repair rates (vs others at the facility or vs other customers); utilize customer or off site (3rd party) equipment repair sites to help identify potential suffering areas and causal / root causes

· Leverage Signum/Mobil Serv Lubricant Analysis results as well as Data Harvester to help identify areas of opportunities
· It will provide examples of areas that can use further detailed investigation and engineering services

· The inspection report will include suggested action steps along with cost/benefit analysis

· Equipment walk-through takes most of a day, depending upon the size of the site/operation
· Leverage past inspection reports if available to trend progress and look for further opportunities
· Ensure proper personnel are engaged prior to the inspections
· Maintenance and/or reliability manager and supervisors
· Maintenance and reliability engineers

· Purchasing contact

· SSHE contact
· Lubrication technicians/operators
· Ensure proper personnel are available for site inspections
· Reliability or maintenance engineer/supervisor
· Lubrication technician

· It is also good practice to bring along one other ExxonMobil (EM) employee or distributor representative if only one site representative is available
· It is imperative that the Assessor (s) is accompanied by at least one customer representative
· Consider doing inspections when the customer does not have inspectors or other important meetings at their sites.

· Discuss inspection job responsibilities – typically assessor (s) will record findings, take pictures, will obtain equipment temperatures and oil samples as needed with customer assistance as needed. 

· Every picture should be identified preferably in two ways

· Picture number 

· Take picture of equipment number prior to taking picture of equipment or inspection observation

· Every oil sample will be labeled to capture; data, equipment number and name and oil in service
· Customize mobile equipment inspection data collection form
· Use the EM IPad App as the standard for collecting data (expected in 2016)
· Print copies of questionnaire and inspection forms
· Phone discussion with customer about Safety, especially potential specific hazards we may face during the plant inspection, for anticipation / preparation (such as specific PPE to use, items to include in the JSA, etc. …)

	Customer Office
	· Review inspection plan with customer (select the right contacts from maintenance, reliability, engineering, procurement, storeroom, etc.)
· Identify suffering points to observe during the walk-through
· Obtain agreement to take photos and clarify what customer would agree the ExxonMobil assessor(s) to do or not.

· Review specific safety hazards and protective actions to take during the site visit.


	Operating Units
	Conduct site inspections to look for improvement opportunities and best used, to address identified customer suffering points.
Sign in to operating unit
· Inform operators of purpose of the inspection
· Ask operators of any safety issues

· Ask operators about any bad actors (equipment that breaks frequently/repeatedly), leaks, overheating,  lubrication problems, any area where changes in sight glasses, lubrication or sampling points could make their jobs more efficient or effective
Observe conditions at each mobile equipment site:
· General impression

· Safety first!   Watch for hazards outlined in the JSA

· Look for general cleanliness including oil spills, sight gauges and air breather condition
· Look for obvious signs of contaminants i.e. mainly dirt
· Are equipment identification numbers readable

· Is all equipment tagged with lubricant type and grade

· Oil cabinets strategically located

· Drums and dispensing containers / equipment are kept / used in clean manner
· Inspect how they store lubricant analysis sampling kit/bottle, sample gun, etc.

· Look at equipment spare part storage area to look for dirt, corrosion issues

· Equipment specific observations (typical equipment include: haul trucks, dozers, loaders, scrappers, drills, conveyors, crushers)-use oil analysis results and equipment reliability history for clues to determine where to focus your efforts
· Safety first!  Watch for hazards outlined in the JSA

· Hydraulics 
· Hydraulic hose condition (look for rubbing, leaking, etc.)

· Hose orientation (look for pinched, etc.)

· Proper fixing of hydraulic pumps , motors, jacks 

· Inspect oil reservoir breathers for cleanliness

· Inspect oil tank for cleanliness / oil level
· Labelling oil to use as required 

· Ensure good sample point to obtain representative samples

· Inspect heat exchangers – take inlet/outlet temperatures (safely) to check effectiveness

· Oil filters (check for leaks, gauges, proper type, etc.)

· Oil level/sight glass condition

· Usual Oil Drain Interval 
· Equipment specific observations (typical equipment include: haul trucks, dozers, loaders, scrappers, drills, conveyors, crushers)-use oil analysis results and equipment reliability history for clues to determine where to focus your efforts

· Safety first!  Watch for hazards outlined in the JSA

· Hydraulics 
· Hydraulic hose condition (look for rubbing, leaking, etc.)

· Hose orientation (look for pinched, etc.)

· Proper fixing of hydraulic pumps , motors, jacks
· Hydraulic cylinders / linear actuators (leaking, scored rods or degraded wipers) 

· Inspect oil reservoir breathers for cleanliness

· Inspect oil tank for cleanliness / oil level

· Labelling oil to use as required 

· Ensure good sample point to obtain representative samples

· Inspect heat exchangers – take inlet/outlet temperatures (safely) to check effectiveness

· Oil filters (check for leaks, gauges, proper type, etc.)

· Oil level/sight glass condition

· Usual Oil Drain Interval 
· Take pictures of mud caked hydraulic reservoir where IR gun reading dirt temperatures and then reading metal surface after dirt has been removed and emphasize the Delta Temperature cooking the oil causing seals/hoses to dry out/crack and leak quicker.
· Engines
· Air intake systems (including, gaskets, gauges, pre filters/cleaners, lines/hoses, etc.); use ultrasonic listening device to check for intake leaks

· Oil/coolant temperatures for proper differential

· Oil leakage

· Coolant leakages

· Oil crankcase level

· Usual Oil Drain Interval 

· Labelling oil to use as required 

· Turbo charger

· Head temperatures to look for differences (this is challenging with a turbo / multiple turbos)

· Cylinder exhaust temperatures look for difference

· If suspected issue, use borescope to inspect accessible engine components
· Damaged oil level stick (dipstick) seat or handle allowing dirt to enter lower crank case mains.

· If the dipstick is in the lifted position upon approaching the equipment either dipstick was not properly seated by operator or engine vent is plugged causing force positive in crankcase (Most engines run neutral/negative in crankcase pressure).  Either way it’s a great picture and worth savings with action taken.
· Transmissions / Gear boxes
· Oil leakage

· Oil level

· Labelling oil to use as required 

· Breather condition

· Overall cleanliness

· Heat exchanger (if applicable)

· Oil sample location
· Check temperature (use heat gun)
· Final Drives
· Oil leakage

· Oil level

· Labelling oil to use as required 

· Breather condition (for drives that get submerged consider piping/hose out from dirty area)

· Overall cleanliness

· Drain plug magnets

· Oil sample location

· Check temperatures – compare to others

· Tracked Equipment – hot pins? (these are sealed but a hot pin could indicate wear or loss of lube)

· Mobile Equipment Grease Points
· Grease reservoirs (grease condition)

· Grease pump for leaks and proper operation

· Grease timer, pressure gauges/switches for proper settings and operation

· Grease injectors for plugging

· Grease lines for leaks, breaks, rubs

· Labelling grease to use as required

· Grease points (bushings, bearings, etc.) make sure good grease seal present; inspect grease for excessive contamination/discoloration (especially metal – use magnet)

· Look for grease piles for potential over greasing, safety issues, etc.

· Ask operator if any recent pin and bushing replacements (excavators, wheel loaders)

· Conveyors, Crushers, etc.
· Inspect bearings for under/over greasing

· If using single point lubricators ensure working properly

· Inspect any grease lines for breaks, wear, etc.

· Inspect bearings for severe wear, vibration, high temperatures, etc.

· Inspect drive electric motors for cleanliness, vibration

· If vibration/temperature indicates and down perform coupling/drive belt inspection (look for proper coupling/belt safety guards in place)

· Inspect gear drives to see if lube labels in place and proper lubricants used (especially conveyor back stops)

· Inspect gear drive lubricant sampling points

· Inspect gear drive temperature, cleanliness, breather condition, etc.
· Compressors (shop or on a rotary rig)
· Check air intake (is location clean / optimal?)
· Check air/oil separators for leaks

· Check for air leaks

· Check oil level 

· Check air~oil cooler (if equipped) fins – clean?

· Check cleanliness

· Check oil sample port (if large compressor)

· Shovels

See Shovel Inspection SOP Shovel Inspection SOP

	Warehouse/ Lube Storage
	Inspect lubricant storage
· General impression
· Clean and well organized / clear Labelling 
· Area is temperature and humidity controlled

· Drum tops are clean
· Drip pans or other containment protect floor from spills Question if the Inventory First In First Out (FIFO) method is used to use / manage lubricant stocks 
Storage & Handling Study SOP Link
Inspect parts and equipment storage

· General impression
· Evaluate if they have equipment storage with proper rust prevention and vibration avoidance (e.g. equipment on vibration absorbers and rotate equipment shafts)

· Filters and MRO items stored in clean environment?

Inspect failed parts

· General impression
· Look at metal dumpsters for failed equipment examples and probe to understand failure modes

	Lubricator Dispensing Equipment/Vehicles
	· Observe types of containers for proper oil label

· Observe types of containers for preventing ingression of contaminants (are they sealed)

· Are containers dedicated by product
· Is truck configured to prevent cross-contamination of lube oils?  Evaluate tanks, pumps and lube hose reels.

· Is truck configured with bulk oil filtration (best practice)?

· General note on housekeeping of containers
· Look poorly stored oil funnels or cut off food/drink laundry detergent bottles to also be used for funnels as things to look for and document.  These are great pics for comparing dirt in funnel to hydraulic valve stuck by same size dirt.

	Lay-Down (Part Storage) Yard
	Inspect long term equipment and component storage and failed parts

· General impression

· Follow rust prevention/equipment storage guidelines

Rust Prevention Actions for Plant Equipment

	Maintenance Office
	· Check if lubrication instructions are up-to-date and easily accessible

· Maintenance manuals and MSDS are available

· Key Performance Indicators (KPI) are visible and known within maintenance organization; Leaks, Temperature Alerts, Oil Usage, Oil Samples/Alerts, Tank/Tote Cleanliness.
· KPIs include time between overhaul (TBO) targets for major components to include engines, transmissions, drives, etc.  This includes OEM and customer targets and they can be different.

	Office
	· Follow up on observations to determine recommendations (may need to consult customer further or rebuild shops, other suppliers, other field engineers, etc.)
· Issue promptly an Engineering Service Notice with Key findings and recommendations, especially including emergency actions (if any) to take. 

· Complete an Engineering Service Report using Mobil Serv 3D Report Writer, including TCO. 

	Customer
	· Present Engineering Service report to gain customer buy in on report recommendations and value then help customer with implementation/monitor/document success

	Feedback about this SOP - Send to Chief
	.


DOCUMENTING YOUR WORK – To be completed after Questionnaire, Assessment forms and Model Documentation are reviewed
DOCUMENTING YOUR WORK - The mobile equipment inspections are used enhance the productivity of the customers by increasing the availability of the equipment and reducing the expenses related with lubrication/maintenance.  This activity typically consists developing an initial Engineering Benefit Proposal (EBP) and after study should produce an Engineering Benefit Report (ERP).  This two phase documentation will highlight value to the customer in terms of Productivity, Safety and Sustainability to support the general Marketing Offer. For Plant Studies for new business, the Sales Advisor should create a Major Sales Proposal. All documentation should use Mobil Serv 3D Report Writer.

TCO calculations that apply 
TCO calculations that may apply are Expenditures Reduction, Process Improvement, and Revenue
Enhancement and Asset Improvement as detailed below.  The TCO Worksheets are the preferred format to include in your report.  .
Expenditure Reduction - reduced lubricant and equipment maintenance purchase costs are typical expenditure savings. These result from the offset of extending oil drain intervals, reduced equipment repairs, etc. from the previous lube against the increased price of the investments to achieve the savings. Other expenditure reduction comes from disposal costs of used oil or failed equipment disposal. It is important to account for the costs of our recommendations in addition to the benefits of the recommendation to achieve the TCO.
Process Improvement - the hourly wages (including burden) for personnel to perform existing tasks.  As lubricant change outs are reduced, use these to determine process improvements.  As lubricant usage is reduced, use the time to handle drums and the time to dispose of used lube to determine process improvements.

Revenue Enhancement - any serious abnormal equipment system or lubricant condition observed may be repaired during normal maintenance and reduce the potential for downtime.  “Unscheduled Downtime”, resulting in lost production and most often, scrapped parts or material.  

Asset Improvement - use the customers "cost to carry" (usually 20%) inventories. This is used from the Expenditures components for example, as you reduce the quantity of lube needed, take that amount cost and multiply by the "cost to carry" to determine the Asset value.

Safety Improvement – this is typically man-hours of avoided equipment interface exposure by increasing time between lubricant application/changes, reduced equipment repairs, etc.  This could also include incidents caused by slips but do not document improvements in actual number of accidents or incident rates but rather the potential to impact those statistics.

Environmental Improvement – this is typically quantified by reduced lubricant volume disposed or reduced CO2 emissions

Refer to Expenditure Reduction, Process Improvement, Revenue Enhancement, and Asset Improvement to develop TCO. The Total Cost of Ownership (TCO) Database has many equipment typical costs in it, or consults with the OEM or equipment distributor to finalize your TCO. In all cases, ensure your customer agrees with the cost estimates. Sometimes you may need to suggest an estimated cost and get the customer to agree/negotiate to acceptable figures.

The following link provides cost estimations to help build TCO 
TCO Database
Include any “negative” components of TCO from your recommendations (which should be rather considered as an “investment”);extra cost of lubricant first fill (synthetic  Vs mineral),  new lube systems, filtration, water removal, enhanced predictive monitoring, increased labor (to do the job correctly the first time), new equipment; e.g. to replace under sized equipment.

Model Reports:

Equipment Inspection Off-Highway Example
Off-Highway Equipment Inspection Example (Spanish)
Mine Lube Equipment Cleanliness Study Example
Example of using Lube Oil Analysis and Equipment Inspection Together
Off Highway Equipment Inspection Example 2
Crusher Lube Inspection Example (Chinese)
Other Resources:
Off Highway Field Tool Kit Overview
Basic Off-Highway Training eLearn
Identifying and Handling Common Off-Highway Failures
Standard Operating Procedure (SOP)


Read all of the steps in this SOP before beginning work.         Follow customer labor requirements (eg respect Union work)











